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Appendix A—Public Involvement and Response to Comments

1.0 Introduction
This Appendix includes a summary of public involvement activities (section 2.0), a description of how the
analysis of public comments was conducted (section 3.0) and the response to comments submitted on the
Proposed Land and Resource Management Plan (PLRMP) and Draft Environmental Impact Statement (DEIS)
(sections 3.1-3.17).
Comments received on the PLRMP and DEIS are viewed as critical in shaping a responsible Land and Resource
Management Plan (LRMP) and Final Environmental Impact Statement (FEIS) that supports the Forest Service’s
mission and legal mandates, the goals of both the National Environmental Policy Act (NEPA) and the National
Forest Management Act (NFMA) and the interests of the public as a whole.
As mandated by law, the Allegheny National Forest (ANF) established and maintained correspondence with
government agencies throughout the revision process. Copies of comment letters received from these entities are
included in section 4.0 of this Appendix.
Documents discussed in this Appendix are listed in the official project record for Forest Plan Revision.

2.0 Public Involvement
The Forest Service is emphasizing collaboration and partnerships with federal, state and local government, nongovernmental organizations and the public in order to help accomplish its mission. Towards this end, the ANF has
provided several opportunities for public and other agency involvement in the revision process from initial
outreach efforts in September 1997 through the signing of the Record of Decision (ROD) in February 2007. These
opportunities have taken the form of comment periods, public meetings, consultation with organizations and
media releases.

2.1 Comment Periods
The ANF has solicited input from the public, employees, tribal governments and other government agencies
during three comment periods held during the Forest Plan Revision process. Comments were received in several
forms, including mail, e-mail, fax, telephone conversations, office visits, meetings and workshops. In addition to
these three comment periods, comments were also accepted on a rolling basis via written letter, email, fax, phone
calls and in-person discussions.

2.1.1 1997 Need for Change Comment Period
In 1997, the first effort at Forest Plan Revision began and the Need for Change (NFC) was produced and released
to the public. A public listening session in September of 1997 and three public workshops held in October 1997
followed the release of the NFC document. Over 600 comments were received in the form of letters, phone calls,
meetings with the public and meetings with employees. The process was temporarily suspended due to
reallocation of funding. The information from these comments was reviewed and considered when the next Forest
Plan Revision process began in 2003.
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2.1.2 2003 Notice of Intent Comment Period
The Notice of Intent (NOI) public comment period was from September 25, 2003 to November 10, 2003. The
NOI time period was advertised in local newspapers and other media (see Section 2.4). The 192 comments
received during this comment period were all considered during the development of the PLRMP and DEIS.
Summary of Comments Received During the NOI Comment Period
This brief summary of public comments for the NOI comment period includes the collaborative learning
workshops and written comments stemming from them, the compilation of comment on the Forest Plan Revision
Notice of Intent completed by the Content Analysis Team (CAT), written comments received and non-formal
sources of comment, such as letters to the editors of regional and local newspapers. Eight broad topic areas are
covered: vegetation management (timber); wilderness and special areas; recreation; water quality, soils, and air
quality; oil and gas management; roads and access concerns; habitat diversity and wildlife; and the Forest Plan
Revision process. The order of the topics relates roughly to the level of contentiousness and the volume of
comments received.
Vegetation Management (Timber)
Public comment was unanimous that having a healthy forest is the highest priority for management of the ANF.
The problem, of course, is in the details of what this means and how it is attained.
To a significant group of timber industry and local and regional community leaders who have been consistent,
active, outspoken participants, a healthy forest yields timber harvest and regenerates species for future saw timber.
This healthy forest will sustain the regional economy, create employment opportunities for people, and sustain
rural, natural resource-based socio-cultural patterns.
Critics of the current plan, some of whom were active litigants against the ANF, were consistent, energetic,
vociferous participants and submitted detailed, lengthy comments. Areas of greatest divergence between them and
some of the community leaders included: volume of timber harvest, ranging from none to the 1986 Plan ASQ;
location of suitable timber land, ranging from none on the ANF to rolling back designated wilderness; species
composition, ranging from restoration of the pre-Columbian forest to maintenance of current patterns; harvest and
regeneration methods, ranging from horse logging and no herbicides to more expansive cuts; greater “flexibility”
regarding threatened and endangered species limitations; and the overall intensity of management.
The most noteworthy element of contention, as noted in the CAT analysis of NOI comments, was polarization
over black cherry and its abundance now and in the future forest.
There were participants whose comments lay between the extremes, who tended to be drowned out by the
polarized groups. For example, there is a regional industry group which held its own forum on vegetation
management on the ANF and submitted a concise, detailed brief with very specific comments and
recommendations.
Wilderness and Special Areas
In many ways, the pattern of comments here reflected the pattern in vegetation management (timber), with one
significant exception. There is a very effective, well-organized group, which mobilized over 5,600 public
comments from individuals and groups in support of its position for recommendation for designation of 8 new
wilderness areas comprising about 10 % of the ANF, without opposition to logging in other areas. The two main
groups supporting wilderness and one loose coalition in opposition to greater wilderness have been consistent,
vigorous proponents of their positions at meetings, in formal comments, and in the local print media.
A-2
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Public comments at the start of Forest Plan Revision were often off target relative to special areas and wilderness.
Staff spent a great deal of time working with the public to understand the nuances of the analyses required and the
distinctions among wilderness, national scenic areas, recreation areas, research natural areas, and wild and scenic
rivers. It appears that this education process was successful and had a modulating effect on public comment
except at the extremes. The disagreement now focuses on compromises of how much and where.
Recreation
In general, public comment here was in agreement on a desire for greater diversity of recreational opportunities,
for better management of recreation on the ANF and for better access to those opportunities. We received
comments on a wide range of concerns, which became more focused as the process evolved.
One way to view comments relates to the primacy of one type of opportunity over another, the ultimate mix of
recreation offered and how these elements play out in space on the ANF. An initial split of comments appeared to
be between motorized and non-motorized recreation. This became more clearly differentiated into wheeled
motorized and snowmobiles as distinct comment makers, equestrian groups as a third set, and a fourth set, “other”
non-motorized, which includes hikers, mountain bikers, cross-country skiers, and back country campers, among
others.
Wheeled motorized advocates, mostly All-Terrain Vehicle folks, wanted to “complete the system” to 350 miles,
as envisioned in the 1986 Plan, plus better parking, camping and other support of these trails, including
connectors to communities. The most salient concern for the snowmobile groups was termed either a safety or a
quality issue, i.e. having trails solely dedicated to snowmobile use, with connectors to local communities and
amenities. Both these motorized recreation groups were consistent participants at workshops and in written
comments.
The same was true for the equestrian groups. Better facilities for parking, camping, and equestrian support were
sought. There was a concern regarding designated trails and restriction of cross-country riding. Most wanted
unrestricted cross-country riding to continue.
The “other” non-motorized advocates were not unified or organized and were less vigorous in providing
comments for more trails, better-maintained and better-marked trails, and some minimal facilities outside
wilderness areas.
The “rustic lodge” or motel/restaurant at Kinzua Beach was noteworthy more for the relative absence of formal
comments than anything else. While this continues to be a significant topic among elected officials and the
business community in Warren County, most of the comments were in the local print media. This highlights the
two philosophies of including tourism as a component of regional economic development: develop recreation
facilities on the ANF using public funds and private funds for tourism versus preserve/restore the ANF as an
outdoor recreation site, with developed services provided by private entrepreneurs on private land.
Interestingly, there was little comment in recreation on water-related activities, fees for services, fishing, or
hunting, which is commented on in the habitat diversity section of this summary of NOI comments.
Water quality, soils and air quality
Water quality was frequently mentioned at workshops and in written comments as a key element of the original
rationale for establishment of the ANF, and there was some frustration with the planning effort “relegating this to
a non-issue,” as one critic said at a workshop. Like the notion of a “healthy forest,” abundant, clean water for
urban use, recreation, and environmental integrity was something all parties can agree on. This was approached
from many perspectives, especially the concept of “riparian corridors.”
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Soils were similarly commented on as fundamental to forest health, ecosystem integrity, and forest productivity.
Soils are connected with air quality in this region through acid rain and acid deposition. Most comments
advocated more attention through monitoring and treatment prescriptions, including liming and leaving more
woody debris.
Oil and Gas Management
There was some frustration among the public that oil and gas management on the ANF is not a major issue in
Forest Plan Revision. Concerns centered around actual ecological damage from spills and by-product dumping,
road impacts on the ecosystem and water quality in particular, noise interfering with recreation and affecting
wildlife, and the general visual quality, which is compromised by the industry’s access to their mineral rights.
This was an area where there generally have not been two sides, as the industry was not a participant to any extent
in public workshops or comments. Industry critics and those wanting more government control over oil and gas
development and extraction by the ANF were consistent participants.
Roads
Several sets of comments related to roads, and while they were a common topic with two sides on every element,
they did not form a hot button concern. Some wanted more roads, mostly for recreation access, and others wanted
fewer roads, including decommissioning. Road (gate) management was an additional access concern, with the
percentages cited in the 1986 Plan as the basis for some comments. Comments on the impact of roads on the
ecosystem, particularly on stream quality, were often voiced. Timber industry, recreation groups, hunting groups
and preservation groups all articulated concerns regarding roads, but with very different perspectives on them.
Habitat diversity and wildlife
This broad topic area is obviously linked with many of the others above, e.g. vegetation management, water
quality and riparian corridors and recreation. The topics mentioned above under these areas will not be repeated
here. There were several significant concerns that were voiced by the public: old growth and early successional
habitat; native species and non-native species; game species management; and corridors or connectivity of habitat,
including old growth. These were often closely related in pairs.
There was a good deal of comment about and support for more old growth habitat on the ANF. How old growth is
defined, i.e. the 1986 Forest Plan definition versus virgin forest, formed the basis of much discussion and
comment. Often old growth habitat was linked with landscape connectivity for species present on the ANF. Old
growth stands were often linked with wilderness and special areas designation proposals in public comments as
well, and were commented on consistently.
Early successional habitat was principally a concern of game species advocate groups, who were well represented,
consistent and articulate in their comments. We have many longstanding agreements with some of these groups
and they are well versed in the process of comment making for projects and planning.
Native and non-native species concerns took a number of forms, some of which are better placed under vegetative
management, e.g. restoration of the forest to its pre-Columbian forest type of Hemlock-White Pine-Beech-Sugar
Maple. Associated with this position was the re-introduction of predator species. Comments on non-native
species, in addition to the vegetation management concern of Red Pine, tended to focus either on desirable nonnative (especially fauna) or invasive non-native species (especially aquatic flora and fauna). These comments
generally came from organizations rather than individuals and were in written comments.
Deer herd management is a very contentious and high profile concern in Pennsylvania and the “big woods” area
of the northern tier of the Commonwealth. While this is played out very publicly, the public’s attention has been
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focused on the Pennsylvania Game Commission (PGC), the Kinzua Quality Deer Cooperative (KQDC), of which
the ANF is a very active member, and the Deer Management Assistance Program of the PGC, which is a very
valuable tool for the ANF. This was not a significant source of comments for the NOI comment period.
Plan Revision Process
The ANF used a collaborative learning approach throughout Forest Plan Revision. The process itself was a topic
of comments from the public. Most comments were very positive, particularly regarding the use of outside
facilitators and the collaborative learning approach. In general, the public supports transparency and openness in
the process of Forest Plan Revision, although some felt that the plan revision team did not live up to this standard
on occasion.
There were criticisms within comments on the revision process. Some participants resented “being forced to work
with obstructionists” during workshops. A couple of very vociferous, consistent participants, from both extremes
of the vegetation management and wilderness issues, saw the collaborative learning process as manipulative and
“forcing consensus.” Perhaps the most common comment by participants was that the scope of the process was
unnecessarily narrow, constrained to a few issues and channeled to predetermined alternatives. Finally, some
commented that there was too little involvement of state and local organizations and governments in the process,
and that planning was taking place in isolation from them.

2.1.3 2006 PLRMP and DEIS Comment Period
See Section 3.0 of this Appendix.

2.2 Public Meetings
Public meetings were conducted in order to facilitate public involvement in the Forest Plan Revision. The location
and time of public meetings was advertised in newspapers and other media (see section 2.4). Public meetings
were conducted in three formats: collaborative learning workshops, open houses and hearings. Collaborative
learning workshops were designed to bring multiple stakeholders with different values and opinions to the same
table to improve their understanding of different values and opinions, and to explore areas of collaboration during
their participation in the Forest Plan Revision process. To facilitate the discussion and provide insight on the
collaborative learning process, the ANF hired Dr. Susan Senecah, Dr. Gregg Walker, and Dr. Steve Daniels. Open
houses consisted of ANF staff presenting information to the public in the classroom or on field trips and then
receiving feedback and comments. Hearings were meetings in which ANF staff presented information on Forest
Plan Revision and the public had the opportunity to comment while a stenographer recorded the proceedings.
Public meetings are listed in chronological order in sections 2.2.1-2.2.3.

2.2.1 Public Meetings Prior to Publication of the Notice of Intent
April 30, 2003 (Sheffield)–Collaborative Learning: Community Conversation
A meeting and training session was held with the public to discuss the collaborative learning process and the rules
of civil engagement for the Forest Plan Revision process.
May 2, 2003 (DuBois) and May 3, 2003 (Bradford)–Collaborative Learning: Concern and Interest Meetings
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Public meetings were held regarding the “Need for Change” in the 1986 Forest Plan. The three facilitators from
the collaborative learning meetings were present to conduct the workshops. One portion of the meetings detailed
the Forest Plan Revision timeline and process, everything that would occur and needed to occur to develop the
new plan, and an overview of each major component: biodiversity, recreation, species viability, timber, minerals,
wilderness, economic values, ecological values, and social values, and how they need to work together to create a
plan that managers can utilize when moving the ANF towards its desired future condition.
August 14, 2003 (Erie), August 16, 2003 (Warren) and August 18, 2003 (State College)–Open House: Forest
Plan Revision process and Public Involvement Meetings
The interdisciplinary team met with the public to discuss comments received thus far in the Forest Plan Revision
process, and how formal comments would be tracked and processed during Forest Plan Revision. Members of the
public had the opportunity to address other concerns regarding issues on the ANF. Overwhelming support was
given for the use of the collaborative learning facilitators at these meetings from the public.

2.2.2 Public Meetings Following Publication of the Notice of Intent
October 27, 2003 (Warren) and October 28, 2003 (Erie)–Collaborative Learning: Notice of Intent
Discussion
The public was provided an opportunity to speak with resource specialists regarding the NFC and NOI prior to the
November hearing. This hour long meeting was followed by a collaborative learning work session leading
towards the first steps of the Analysis of Management Situation.
November 5, 2003 (State College)–Hearing: Notice of Intent Hearing and Content Analysis Team: Public
Comment Analysis
A formal public hearing regarding the NOI and NFC was held. A stenographer recorded a large number and wide
variety of comments from the public regarding the NOI.
June 3 and 5, 2004 (Allegheny National Forest, various locations)–Open House: Draft Analysis of the
Management Situation Field Tour and comment
Two public tours were held regarding work on the Analysis of the Management Situation (AMS). The tours were
structured around the three major issues identified for Forest Plan Revision: Recreation, Vegetation Management,
and Habitat Diversity. The mornings of both days consisted of presentations to the public discussing what was
found during the analysis portion of writing the AMS in regards to the three major issues. The afternoons of both
days had short tours, consisting of two to three stops where the public was presented with additional information
about the AMS pertaining to issues as they related to the Management Area or activities that occurred at that
particular area. There were many comments received during the meetings.
September 10, 2004 (DuBois) and September 11, 2004 (Warren)–Collaborative Learning: Alternative
Development Workshops
During the workshops, members of the public and ANF employees broke into groups and worked on developing
alternatives. The groups developed their alternatives by first reviewing the Draft Summary of the Analysis of
Management Situation, and then summarizing a section for other members of the group. This exercise led into a
discussion of what each person wanted for the ANF and what principles they valued most for the ANF. After
making a list of principles, each group developed a method for deciding which principles would be used to define
the group’s desired forest conditions. Groups then developed their principles into desired Forest conditions. Using
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wall charts to keep track of thoughts and ideas, groups began to develop their own alternatives based on their
principles and desired forest conditions. As with the public tours, there was much comment made during the
meetings. However, in this instance there was much comment given afterwards regarding the Draft Summary of
the Analysis of the Management Situation, and the information contained therein.
June 2, 2005 (Warren) and June 4, 2005 (Brookville)–Collaborative Learning: Presentation of Preliminary
Designs for the Draft Alternatives
The ANF planning staff reviewed the six key decisions to be made in FPR, the major elements driving the design
of the draft Alternatives and summarized how the public’s input was incorporated into Alternative design. Other
FPR elements being considered, but which were unlikely to vary by Alternative, were also discussed. Participants
were asked to submit their questions for a period of question and answer. Answers to all questions were posted to
the ANF website. The participants then broke into diverse groups to work collaboratively to provide the planning
team with focused feedback on the design of the draft Alternatives.

2.2.3 Public Meetings Following Publication of the PLRMP and DEIS
Open House: Presentation on the PLRMP and DEIS
Eight meetings were held in which ANF staff presented information on the PLRMP, the Alternatives A thru D
and the DEIS. The public had an opportunity to submit formal comments. The meetings were held at the
following dates and locations:
•

May 22, 2006 (Bradford)

•

May 23, 2006 (Warren)

•

May 24, 2006 (Marienville)

•

May 25, 2006 (Ridgway)

•

May 31, 2006 (State College)

•

June 1, 2006 (Harrisburg)

•

June 5, 2006 (Mars, north of Pittsburgh)

•

June 6, 2006 (Erie)

August 21, 2006 (Slippery Rock University) and August 22, 2006 (Kane)–Hearing
Formal hearings on the PLRMP, Alternatives A thru D and the DEIS were held. A stenographer recorded a large
number and wide variety of comments from the public.

2.3 Consultation with Organizations
Besides comment periods and public meetings, ANF employees have been available to consult with organizations
via meetings, phone calls and written correspondence by mail, email and fax. This section contains a diverse
portion of the consultation that ANF employees have engaged in with federal, tribal, state and local government
Allegheny National Forest Final Environmental Impact Statement
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as well as non-governmental organizations and legislative contacts. The purpose of the consultation was to answer
questions, discuss concerns over draft documents, discuss timelines, and receive input on issues related to FPR.
The record of consultation with organizations as well as individual members of the public is documented in the
project record for FPR.
Consultation with organizations is listed in chronological order by organization type in sections 2.3.1-2.3.5.

2.3.1 Consultation with Federal Government
July 19, 2002–Letter from the USDI Bureau of Land Management to USDA Forest Service Eastern Region
February 7, 2005–Meeting with the USDA Forest Service Northern Research Station at Warren, PA
June 2, 2006–Meeting with U.S. Environmental Protection Agency (USEPA) at Philadelphia, PA
June 27, 2006–Meeting with USDI Fish and Wildlife Service (USFWS) at State College, PA

2.3.2 Consultation with Tribal Government
January 8, 2004–Meeting with Seneca Nation of Indians at Salamanca, NY
June 16, 2005–Meeting with Seneca Nation of Indians at Salamanca, NY
September 27, 2005–Meeting with Seneca Nation of Indians at Salamanca, NY
March 14, 2006–Meeting with Seneca Nation of Indians at Salamanca, NY
June 13, 2006–Meeting with Seneca Nation of Indians at Salamanca, NY
June 27, 2006–Meeting with Seneca Nation of Indians at Salamanca, NY
August 25, 2006–Meeting with Seneca Nation of Indians at Salamanca, NY

2.3.3 Consultation with State Government
November 25, 2002–Meeting with the Pennsylvania Fish and Boat Commission (PFBC) and Western
Pennsylvania Conservancy (WPC)
July 28, 2005–Meeting with the Pennsylvania Department of Conservation and Natural Resources (PA DCNR) at
Harrisburg, PA
March 17, 2006–Meeting with the PA DCNR
April 11, 2006–Meeting with PA DCNR, PFBC and Pennsylvania Department of Environment Protection (PA
DEP)
May 31, 2006–Meeting with PA DCNR and PA-DEP at Harrisburg, PA
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2.3.4 Consultation with Local Government
April 22, 2005–Meeting with Warren County Commissioners at Warren, PA
May 13, 2005–Meeting with Elk, Forest, McKean and Warren Counties and Warren Townships at Bradford
Ranger District
July 11, 2005–Meeting with Warren, McKean and Forest Counties and Mead Township at Marienville Ranger
District
July 28, 2005–Meeting with Elk County Commissioners at Marienville Ranger District
August 22, 2005–Meeting with Elk, Forest, McKean and Warren Counties and Mead Township at Bradford
Ranger District
August 23, 2005–Meeting with Forest Area School District
August 29, 2005–Meeting with the Elk County Townships at Ridgway, PA
August 31, 2005–Meeting with the Kane Area School Board
September 6, 2005–Meeting with the Ridgway Area School Board at Ridgway, PA
September 19, 2005–Meeting with Elk, Forest, McKean and Warren Counties at Marienville Ranger District
September 27, 2005–Meeting with Forest County at the Marienville Ranger District
October 17, 2005–Meeting with Elk, Forest, McKean and Warren Counties at Bradford Ranger District
November 14, 2005–Meeting with Elk, Forest, McKean and Warren Counties at Marienville Ranger District
January 23, 2006–Meeting with Elk, Forest, McKean and Warren Counties at Bradford Ranger District
February 27, 2006–Meeting with Elk, Forest, McKean and Warren Counties at Marienville Ranger District
May 18, 2006–Meeting with Elk, Forest, McKean and Warren Counties
June 27, 2006–Meeting with Elk County and Townships at Ridgway, PA
July 11, 2006–Meeting with Forest County Townships at Marienville, PA
July 13, 2006–Meeting with Warren County and Townships at Brokenstraw Township
July 17, 2006–Meeting with McKean County and Townships at Bradford, PA
July 31, 2006–Meeting with Elk, Forest, McKean and Warren Counties at Warren, PA
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Local Township Resolutions
Between September 2005 and March 2006, resolutions were received from the following local townships,
boroughs, and cities:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Brokenstraw Township Supervisors (Resolution # 92605)
Cherry Grove Township Supervisors (No Resolution #, dated 12/12/2005)
City of Warren (Resolution # 2697)
Clarendon Borough Council (Resolution # 010206)
Conewango Township Supervisors (Resolution # 2005-15)
Conewango Township Supervisors (Resolution # 2005-8)
Deerfield Township Supervisors (Resolution # 2006-3)
Eldred Township Supervisors (Resolution # 1 of 2006)
Elk Township Supervisors (Resolution # 05-2005)
Farmington Township Supervisors (Resolution # 122005-1)
Freehold Township Supervisors (Resolution # 2006-01-17)
Glade Township Supervisors (Resolution # 436)
Johnsonburg Area School District (January 4, 2006)
Johnsonburg Area School District Board of Education
Jones Township Supervisors (Resolution # 05-05)
Limestone Township Supervisors (Resolution # 2005-2)
Limestone Township Supervisors (Resolution # 2006-1)
Mead Township Supervisors (Resolution # R 12-12-05)
North Central Pennsylvania Regional Planning and Development Commission (Resolution # 05-11-672)
Pine Grove Township Supervisors (Resolution # 11-05)
Pittsfield Township Supervisors (Resolution # 1-1-06)
Pleasant Township Supervisors (Resolution # 05-11)
Pleasant Township Supervisors (Resolution # 05-7)
Ridgway Area School District (Requisite Planning Components)
Ridgway Township Supervisors (Resolution # 4-2005 and 2-2003)
Sheffield Township Supervisors (Resolution # 347)
Southern Tier West – Regional Planning & Development Board (January 9, 2006)
Spring Creek Township Supervisors (Resolution # 1306)
Sugar Grove Borough Officials (Resolution # 01-03-06)
Sugar Grove Township Supervisors (Resolution # 06-01-03)

All included some or all of the following points:
1.
2.
3.
4.
5.
6.
7.
8.
9.

The ANF is encouraged to enter into an MOU with Warren County.
435,000 acres should be maintained in the manageable land base for timber management.
80 mmbf per annum is the desired minimum level of timber harvest.
Early successional habitat (0-20 years) must encompass no less than 100,000 acres (20%) across the forest
landscape at any one time.
Oak areas must remain open to various forms of forest management to ensure continued viability.
120,000 acres should be dedicated for intensive recreation use.
Adding additional Wilderness is not readily supported nor is the establishment of “de facto” wilderness
through the process of administration consideration.
Landscape corridors need not be part of any proposed use of the ANF.
The equine user should be accommodated in any trail strategy.
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10. No fewer than 1,000 jobs should be directly linked to ANF activities with an annual value of employment
reaching in excess of $50M.
11. The planning and site selection for the inclusion of modern lodging facilities and the complimentary
amenities which would support it is critical toward the feasibility of placing such a complex on or adjacent to
the ANF.
12. A Shoreline Management Strategy (SMS) regarding the optimum utilization of the Kinzua Reservoir and all
contiguous areas should be considered as a compliment to the forest plan

2.3.5 Consultation with Non-Governmental Organizations
February 11, 2004–Meeting with the Ecosystem Management Advisory Committee (EMAC) at State College, PA
February 16, 2005–Meeting with the Pennsylvania Soil Resource Conservation and Development Council at
Warren, PA
April 11, 2005, July 20, 2005 and October 11, 2005–Meeting with Friends of Allegheny Wilderness (FAW) at
Warren, PA
May 12, 2005–Meeting with FAW and Allegheny Defense Project (ADP) at Warren, PA
June 25, 2005– Meeting with the Allegheny Federation of Snowmobile Clubs (AFSC) at the Marienville Ranger
District
July 25, 2005 and September 23, 2005–Meeting with the Western Pennsylvania Conservancy in Warren, PA
August 3, 2005–Meeting with the Allegheny Equine Advisory Group (AEAG) at Meadville, PA
August 11, 2005–Meeting with AEAG at Warren, PA
September 24, 2005–Meeting with FAW at Ridgway, PA
October 7, 2005–Meeting with TNC at Warren, PA
May 20, 2006–Meeting with the Sierra Club at State College, PA
June 14, 2006–Meeting with Allegheny Hardwood Utilization Group (AHUG) at Ludlow, PA
July 19, 2006–Meeting with the Ecosystem Management Advisory Committee at Boalsburg, PA
July 21, 2006–Meeting with the Pennsylvania Oil and Gas Association at Warren, PA
August 10, 2006–Meeting with the Pennsylvania Hardwood Development Council at State College, PA
Note: see FEIS Appendix E, pp. E-14 and E-15, for a list of consultation between ANF employees and experts on
plant and animal species.
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2.3.6 Consultation with Legislative Contacts
May 9, 2006–Meeting with Representative from Senator Arlen Specter’s Office at Washington, DC
May 10, 2006–Meeting with Representative from Senator Rick Santorum’s Office at Washington, DC
May 10, 2006–Meeting with Representative from Congressman Phil English’s Office at Washington, DC
May 10, 2006–Meeting with Representative from Congressman John Peterson’s Office at Washington, DC
January 31, 2007–Meeting with Representative from Senator Arlen Specter’s Office at Washington, DC
January 31, 2007–Meeting with Representative from Senator Rick Santorum’s Office at Washington, DC
January 31, 2007–Meeting with Congressman Phil English’s Office at Washington, DC
January 31, 2007–Meeting with Congressman John Peterson’s Office at Washington, DC

2.4 Media Outreach
February 8, 2003–Media Day
Former Forest Supervisor Kevin Elliott held a media day to discuss what a Forest Plan is, the 1986 Forest Plan,
the Revision process, the mission of the FS, and the need to revise the 1986 Forest Plan. He ended by inviting the
media to continue their participation with the Forest Plan Revision process on the ANF.
May 19, 2006–Media Day
Forest Supervisor Kathleen Morse held a media day on May 19, 2006 in Warren, PA with local and regional
media to announce the release of the PLRMP and the DEIS. This event drew newspaper, television and radio
coverage from the four-county area and Erie, PA, and included interviews with the Forest Supervisor and Forest
Planner William Connelly.
Allegheny National Forest Website
The ANF website www.fs.fed.us/r9/forests/allegheny has featured information on Plan Revision throughout the
process, including provision of electronic copies of the NOI in 2003 and the PLRMP and DEIS in 2006. Email,
phone numbers and fax numbers were posted for accepting comments. Press releases and notices of public
meetings were also posted.
Newspapers
The ANF issued press releases notifying the public of the schedule and location of all public meetings listed in
section 2.2 of this Appendix. Press releases were also issued to notify the public of publication of the NOI,
PLRMP and DEIS, their associated comment periods and methods to comment. These notices have been featured
in the Warren Times Observer, Bradford Era, Ridgway Record, Kane Republican, Forest Press, Erie Times and
Pittsburgh Post-Gazette newspapers.
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3.0 Response to Public Comments
This section contains the ANF response to public comments received during the comment period for the PLRMP
and DEIS (May 26, 2006 to August 28, 2006). The comments were prepared for response using the process
described below. Response to comments may be found in sections 3.1-3.17.
Responses include the Public Interest (PI), sample statement(s) supporting that Public Interest and the ANF
response. Some sample statements are summarized by sub-interest statements that support or expand upon the
primary Public Interest statement. Responses are organized by subject according to the Table of Contents and are
numbered sequentially.
Content Analysis
Public comments on the PLRMP and DEIS were documented and analyzed using a process called content
analysis, which is a systematic method of compiling and categorizing the full range of public viewpoints and
concerns regarding a plan or project. Content analysis is intended to facilitate good decision-making by helping
the planning team to clarify, adjust, or incorporate technical information into the LRMP and FEIS. All comments
(i.e., letters, emails, faxes, and other types of input) were included in this analysis.
In the content analysis process used for this project, each comment was given a unique identifying number, which
allows analysts to link specific comments to original letters. Respondents’ names and addresses were then entered
into a project-specific database program, enabling creation of a complete mailing list of all respondents. The
database was also used to track pertinent demographic information such as responses from special interest groups
or federal, state, tribal, county and local governments. In the case of duplicative material such as form letters, only
a master letter for each distinct type of form was analyzed for content. All form letters were examined for
additional pertinent comments and each respondent was added to the mailing list. Excluding copies of form
letters, 511 oral and written comments were received during the comment period.
All input was considered and reviewed by an analyst. Comments were then entered verbatim into the database. In
preparing the final summary analysis, comments were reviewed again using database printouts. These reports
track all coded input and allow analysts to identify a wide range of public concerns. The final product includes a
list of public concerns and supporting sample statements taken from the comment database.
Public Interest statements are succinct statements that capture the requests of the respondents regarding the
PLRMP and DEIS. Following each Public Interest statement, one or more verbatim sample statements are listed
that flesh out and provide context for the views of respondents. A given Public Interest may represent only one
respondent, or may represent hundreds or even thousands of respondents who articulate a similar point.
Consequently, the reader should not assume that the sample statements listed are inclusive of all comments
supporting a given Public Interest. Some of the sample statements included in Appendix A have been shortened to
remove information that is repetitive or outside the issue indicated in the Public Interest statement. This is
indicated by (…) in the sample statement. The letters from which sample statements are quoted is indicated by the
Allegheny letter number at the end of the sample statement. These letters are filed in the Forest Plan Revision
project record.
It is important for the public to understand that this process makes no attempt to treat comments as votes. In no
way does content analysis attempt to sway decision makers toward the will of any majority. Content analysis
ensures that every comment is considered at some point in the decision process.
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After the content analysis process was complete, public concerns and their associated sample statements were
assigned to the ANF interdisciplinary team to develop responses. Public comment was considered while making
changes between the draft and final versions of the LRMP and EIS. It was also considered by the line officer in
selecting Alternative Cm in the Record of Decision (ROD).

3.1 Plan Revision Process
3.1.1 Document Organization
Public Interest #1: The Forest Plan should contain standards and guidelines that are mandatory instead of
discretionary.
Sample Statement: The Forest Service must make standards and guidelines in the revised plan mandatory
instead of discretionary. Standards and guidelines are utilized to measure whether the Forest Service's
management activities are protecting the Allegheny. If they are not mandatory, however, there is no incentive
for the Forest Service to abide by these standards and guidelines. (#93)
Response: The assertion that guidelines in the ANF LRMP are voluntary, will not be met, or will be routinely
violated is unfounded. The LRMP makes clear that compliance with guidelines is expected unless specific
situations render compliance undesirable or infeasible. In these situations, project decisions must provide a
rationale for the reasons for deviating from the guidelines. This approach of distinction between standards and
guidelines has been commonly used in a number of Forest Plans (e.g. Black Hills NF Forest Plan). See p. 53 of
the LRMP for a description of the role of standards and guidelines.
Public Interest #2: The Forest Plan should list all requirements as standards and guidelines and not
incorporate management direction by reference.
Sample Statement: If ANF wants the public to understand what the S and G's are and how they will be
applied, then the S and G's need to be listed in the plan (reference to FS Handbooks and to Pennsylvania DEP
Field Guides). By not having a file to where an interested person could inquire into the proposals the needed
information is not available. (#214)
Response: Unfortunately, it is neither practical nor possible to do this. The Forest Service is guided by a
substantial volume of laws, regulations and policies in the Forest Service directive system in addition to the
LRMP. This direction is publicly available on the web and in other forms. It is generally only referenced in the
LRMP if a specific comment indicates a need to clarify the source of material that provides the direction.
Public Interest #3: The Final EIS should include a more detailed table of contents and numbered sections
within the chapters.
Sample Statement: While the DEIS provides a lot of information, it is difficult to navigate the various
chapters. A more detailed table of contents and numbered sections within the chapters would be helpful.
(#231)
Response: A full Table of Contents with all major subheadings has been added in the front of the FEIS.
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3.1.2 Decision Making Philosophy
Planning Regulations
Public Interest #4: The Allegheny National Forest should not follow the national model of forest
management for completing Forest Plan Revision.
Sample Statement: The Proposed Plan follows a national model of forest management. While this model
may be effective for managing other national forests, it is not an effective model to manage the Allegheny
National Forest because there are unique characteristics associated with the Allegheny National Forest that
simply are not present in other National Forests throughout the country…Due to these unique attributes
associated with the Allegheny National Forest, a national management model that does not take into account
these characteristics should not have been implemented to develop the Proposed Plan. Rather, a management
strategy that takes into account the distinctive features of the Allegheny National Forest needs to be
implemented in order to ensure that the benefits (economic and otherwise) associated with these distinctive
features are maximized to the greatest extent possible. (#484)
Response: All National Forests follow the laws, regulations and policies of the federal government in their
development of revised Forest Plans. The ANF applied a new model format for a Forest Plan under development
in a variety of different National Forest settings. This model format was applied and adjusted to address the
unique conditions and circumstances of the ANF including private subsurface ownership and management of
forest vegetation. In addition, see response to PI #5.
Public Interest #5: The Allegheny National Forest should not combine the two sets of planning regulations.
Sample Statement: These are mutually exclusive planning rules with different standards. The 2005 planning
rule introduces an abundance of discretion that did not exist under the 1982 planning rule. The Forest Service
is conducting plan revision under the 1982 planning rule, not the 2005 planning rule. The PLRMP, however,
states: “While proposed Plan is being developed in accordance with the 1982 planning rule, some concepts of
the new planning rule are being incorporated; especially in the adoption of the new plan document format.”
The Forest Service cannot have it both ways…Despite the Forest Service's averment that only “some concepts
of the new planning rule are being incorporated; especially in the adoption of the new plan document format,”
it appears that the Forest Service deviates from the 1982 planning rule in many other instances in the PLRMP
that were not envisioned for the transition period. For example, the 1986 Forest Plan stated that Forest-wide
standards and guidelines, “apply to all management areas across the Forest. They state the bounds or rules
within which management practices will be carried out to achieve the planned objectives and requirements.”
This is dramatically different than the PLRMP regarding Forest-wide standards and guidelines (referred to as
“design criteria”). The PLRMP says, “although both standards and guidelines are requirements that limit or
guide the forest uses or activities, compliance with a standard is to be interpreted differently than compliance
with a guideline. Standards are required in all applicable situations, unless a plan amendment has been
specifically prepared to exempt a project from the standard. Compliance with applicable guidelines is also
generally expected, but situations are anticipated when compliance may not be feasible or desirable. In these
situations, the record for the project must provide documentation as to the rationale for deviating from any
guideline.” There is considerable distance between defining standards and guidelines in 1986 as the “bounds
or rules within which management practices will be carried out” and 2006 where “compliance with applicable
guidelines is also generally expected, but situations are anticipated when compliance may not be feasible or
desirable.” This change is not consistent with the 1982 planning rule. (#327)
Response: The ANF Forest Plan Revision is being completed under the regulations of the 2005 planning rule that
allow plan revisions initiated prior to January 5, 2005 to be completed under the planning regulations in effect
prior to November 9, 2000. This is described in the LRMP introduction (Transition to the New Planning Rule)
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and in Chapter 1 of the FEIS. The Forest Plan Revision is designed to comply with these regulations. The format
of the LRMP is not part of either planning rule, but the result of a FS effort to better organize Forest Plans. Other
National Forests (e.g. National Forests of Southern California) have also developed Forest Plans under the 1982
planning rule in this format. To avoid further confusion, the language in the LRMP that indicated concepts of the
new planning rule were being used in this Forest Plan has been removed.
The 1982 planning rule did not define standards and guidelines. As a result, National Forest Plans often define the
interpretation of standards and guidelines. The distinction in the ANF LRMP that deviation from a standard
requires a Forest Plan amendment and that deviation from a Forest Plan guideline is permitted based on sitespecific rationale has been a common approach used in a number of national Forest Plans (e.g. Black Hills
National Forest under the 1982 planning rule). This approach more clearly identifies how the LRMP direction is
to be interpreted in Forest Plan implementation.
Public Interest #6: The Forest Service (should or should not) divest ownership of Allegheny National Forest
lands.
Sample Statement: It is clear that the federal government does not possess the budget, human resources, or
active management policy to effectively manage the entire acreage contained in the Allegheny National
Forest. Therefore, the Proposed Plan must be rescinded and revised so that it sanctions the possibility of
divesting the management and/or ownership of portions of the forest to either the state, local government, or
private entities in the event that federal legislation is enacted which permits such a partnership between the
federal government and these entities. (#484)
Sample Statement: The management of the national forest should never be divested to private enterprise.
(#485)
Response: Consideration of a possible divesture of Federal lands or transfer of their management to another
government or private entity is beyond the scope of Forest Plan Revision. There is neither authorization nor
requirement to consider this within the scope of Forest Plan Revision. The Forest Service has often participated in
studies considering the sale or transfer of National Forest System land. These studies have been in processes
outside of forest planning.
Emphasis of Revision
Public Interest #7: The Allegheny National Forest should revise the purpose and need statement for the
Forest Plan to emphasize active management and even-aged management on the entire ANF.
Sample Statement: You should have a basic purpose behind the new Forest Plan and it should simply be,
“No forest should be left unmanaged or mismanaged by using uneven-aged management.” It has been
thoroughly established that even-aged management is the best way to regenerate the forest after the final cut.
With more even-aged management you might even be able to reverse the trend of reducing Oak stands on the
forest. (#480)
Response: This opinion is noted. See FEIS Chapter 2, section 2.5, Description of Alternatives Considered but
Eliminated from Detailed Study (pp. 2-14 to 2-37). This proposal would not be legally implementable, as many
special areas are withdrawn from the suitable land base. In addition, this proposal does not meet the desired
conditions identified on pp. 9-12 of the LRMP. See the rationale for the selection of harvest methods and land
management allocations in the ROD (p. 25) and in Appendix A of the LRMP.
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Public Interest #8: The Allegheny National Forest should identify OGM development as a significant
Forest Plan Revision issue.
Sample Statement: The Forest Service erred by failing to consider oil and gas drilling a major issue during
the revision process…The Allegheny National Forest has over 8,000 oil and gas wells, more than all other
national forests combined. Oil and gas drilling affects all other aspects of forest management including
impacts on soils and watersheds, habitat fragmentation, displacing recreation opportunities, and reducing the
amount of lands considered for Wilderness. (#295)
Sample Statement: The 1986 Forest Plan and EIS considered oil and gas a major issue. This is especially
troubling as historically the Forest Service has addressed oil and gas development in the planning process.
The Final EIS for the 1986 Forest Plan stated: “some issues were thought to be beyond the jurisdiction of the
Forest Service, adequately covered in existing plans or laws, or best handled case-by-case in site-specific
evaluations. These issues are not addressed in the Forest Plan and EIS. The remaining issues, which indicated
a need to change current management direction, were then grouped into six topics of primary importance
called management problems. A management problem is a statement expressing conflicting values about
management of the Forest or the outcomes desired of Forest management.” The Forest Service identified oil
and gas drilling as one of those “six topics of primary importance” that “guided the formulation of
alternatives.” Additionally, the Forest Service developed a specific alternative that addressed the impacts of
oil and gas drilling under a “high demand” scenario. This is in stark contrast to the Forest Service's conclusion
in the DEIS for the revised forest plan where they state that oil and gas drilling is “beyond the scope of the
forest plan.” (#327)
Response: After substantial public involvement, the Notice of Intent (NOI) for Allegheny Forest Plan Revision
(September 2003) examined the six problem areas (not issues) identified in the 1986 Forest Plan. Of these six
problem areas, all except oil and gas were carried forward into one of the three issues considered in the Forest
Plan Revision. The reasons that oil and gas was not brought forward was that the 1986 Forest Plan already
adequately allowed the ANF to acquire mineral rights and the difficulty was in the ability to acquire these rights
due to limitations of funding and willing sellers, not Forest Plan direction. More practically, since oil and gas
subsurface rights are owned by private interests, the ANF cannot directly control this development. Oil and gas
could not be a driver in shaping Alternatives for the Forest Plan Revision. The NOI stated that the analysis of oil
and gas would be displayed in the Environmental Impact Statement in terms of the cumulative effects analysis.
Since 2003, the level of oil and gas development has substantially increased on the ANF and has raised public
concern about oil and gas development. The ANF Forest Plan Revision has responded to both this increased
activity and increased public concern about oil and gas development in several ways. These include:
•

An analysis of the cumulative effects of oil and gas development throughout the FEIS

•

Addition of other goals and objectives in the LRMP related to oil and gas development and acquisition of
subsurface rights (LRMP pp. 15, 20 and 21)

•

Expanded standards and guidelines applicable to private oil and gas developments (LRMP pp. 90-92)

•

Additional standards and guidelines on federal minerals (LRMP p. 92)

Public Interest #9: The Allegheny National Forest should identify soils and geology management as a
significant issue in Forest Plan Revision.
Sample Statement: Despite widespread recognition of the importance of soils and geological formations to
wildlife habitat and forest health, the Forest Service has not identified soils or geology management as
significant issues to be addressed in their management plan. (#295)
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Response: Management of soils and geological formations were not selected as significant issues for Forest Plan
Revision as their management direction does not vary by Alternative. See response to comments in section 3.4 of
Appendix A of the FEIS for discussion and references for soils management.
Public Interest #10: The Allegheny National Forest should identify watershed management as a significant
issue in Forest Plan Revision.
Sample Statement: The Allegheny National Forest was founded in order to protect the upper Allegheny
River watershed. However, the Forest Service has refused to recognize watershed management as a
significant issue in revision of its forest management plan for the Allegheny. This needs to be corrected to
ensure that biologically diverse watersheds such as Millstone Creek, watersheds recognized as High Quality
or Exceptional Value under the Clean Water Act, watersheds recognized as Wilderness Trout Streams by the
PA Fish and Boat Commission, and watersheds recognized as Remote Trout Streams by the Forest Service
are given elevated protections and prioritized for restoration projects. (#295)
Response: Watershed management was not identified as a significant issue because it would be protected through
improved LRMP design criteria (LRMP pp. 72-79) in Alternatives B, Cm, and D and did not require varied
approaches between Alternatives. The riparian corridors have been increased for High Quality, Exceptional
Value, Wilderness Trout Streams, Remote Trout Streams and Class A Wild Trout Streams (LRMP pp. 74-76) to
be consistent with the PA Department of Conservation and Natural Resources Forest Management Plan and PA
Department of Environmental Protection’s Best Management Practices. In addition, see response to PI #66.
Management Philosophy
Note: see other sections of this appendix for management philosophy concerns specific to particular resources.
Public Interest #11: The Allegheny National Forest should manage with a multiple-use philosophy.
Sample Statement: The Plan should continue to promote multiple use of the ANF. Because of its high
quality hardwood resources, energy resources, unique habitat and proximity to metropolitan area, the ANF
has the opportunity to serve as the nation's model for a productive, multiple use forest. (#268)
Response: These opinions are noted. All Alternatives analyzed in detail promote the multiple use philosophy as
directed by applicable planning laws. See FEIS, Preface, Planning Laws and National Forest Management Act
Regulations (pp. 5 and 6). As described in the ROD (pp. 15-32), Alternative Cm and the LRMP were structured to
provide a balance appropriate for the ANF.
Public Interest #12: The Allegheny National Forest should be managed based upon business principles and
funded from revenues generated.
Sample Statement: The Allegheny has the potential to produce huge increases in revenue if the Forest
Service would concentrate on redressing the age balance of its most valuable species, Cherry. It is said that
every dollar invested in timber sales and sales preparation would yield a revenue of $5 to $10. No other
activity on the Allegheny can even approach that kind of profitability. It is my opinion that the Allegheny
should be run as a business, and a very profitable business at that. There should be an initial investment in the
forest which would then yield considerable revenues in the future. Changing the species mix would certainly
be detrimental toward reaching that goal. (#460)
Sample Statement: I think that if we manage the Allegheny National Forest like a business, we can prove
that a public forest can be profitable, with increased timber sales producing the necessary investment to create
substantially added revenue. In fact, I wouldn't be surprised if over a ten-year period the added revenue due to
greatly increased timber sales could form the basis of the profitable operation of the entire Region 9. The
construction of the new Forest Plan provides an ideal proving ground for this theory. The forest does not have
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to be a financial burden. It should be a financial asset, providing raw material and jobs to local industry while
providing recreation and regeneration for future generations to come. (#480)
Response: The ANF is not a business; it is a Federal government agency. As such it is funded to accomplish
identified government purposes and its revenues are distributed based on the laws of the Federal government. The
inherent purposes of the national forests are substantially different than those of private forests or private
landowners. Despite these inherent differences, the ANF strives to improve efficiency in its management and
delivery of goods and services to the American public. See ROD pp. 15-28 and 37 for the rationale for the
selection of Alternative Cm and ROD p. 12 for consideration of net public benefits versus present net value. See
also responses to PI #3, #14, and #123.
Public Interest #13: The Allegheny National Forest should be managed to emphasize remote recreation
experiences, watershed protection, and wildlife habitat rather than profit from timber and minerals
production.
Sample Statement: Please be sure that in your management plan for the Allegheny National Forest you lean
towards conservation, rather than commercialism. (#143)
Sample Statement: In 1923, President Calvin Coolidge designated the Allegheny National Forest
specifically for watershed protection, not timber production. Today, under the U.S. Forest Service's 1986
Forest Management Plan, the Allegheny National Forest is one of the most heavily timbered and drilled
national forests in the country. The Allegheny National Forest is the only national forest in Pennsylvania. The
Allegheny should be managed to provide quality remote recreation experiences, watershed protection and
wildlife habitat. Unfortunately, the proposed Forest Plan and Draft EIS do not protect these values that are
important to so many Americans. (#295)
Response: These opinions are noted. Alternative Cm does promote remote recreation experiences, watershed
protection and wildlife habitat. Three areas are allocated to the new MA 7.2, Remote Recreation Area (Clarion
River, a broader Hearts Content Area and the East Fork of Hickory Creek). These were areas of public interest
that were not selected for other special area protections that also promote remote recreation opportunities.
Watershed protection is emphasized in the LRMP Desired Conditions and improved soil and water standards and
guidelines were added to the LRMP along with monitoring elements to evaluate the effectiveness of mitigation
measures and the status of overall water quality on the ANF. The FEIS and LRMP incorporate the findings of the
species viability analysis to feature wildlife habitat protections for rare and sensitive plants and animals.
Vegetation management is a tool to provide desired wildlife habitats. As described in the ROD (see Decision and
Rationale section, pp. 15-32), Alternative Cm and the LRMP were structured to provide a balance of habitats and
appropriate uses for the ANF. For more on balancing of multiple uses, see response to PIs #11 and 12.
Public Interest #14: The Forest Plan should be based upon ecosystem management principals rather than
silvicultural principals.
Sample Statement: Ecosystem management needs to be at the forefront of the planning document. The
management of ANF’s public forestlands must be based on ecological and biological science as opposed to
silviculture in order to protect our public resources such as water quality, wildlife, fisheries habitat, and
sensitive forest soils. Silviculture is the priority in the Draft. All other activities simply are being used to
justify commercial logging. (#295)
Response: Ecosystem management principles were central to development of the LRMP. The desired ecosystem
conditions for the ANF (see LRMP pp. 10-12) include increased diversity of vegetative conditions across the
landscape, improved resiliency to impacts from insects and diseases, multiple vegetative layers and an abundance
of tree seedlings, shrubs and other herbaceous vegetation present on the forest floor. ANF ecosystem resiliency
would be enhanced as diverse understory vegetation and advanced tree seedling regeneration is present to replace
large overstory trees as they mature and eventually die. Snags and large down wood is present to meet the needs
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of wildlife. Large blocks of contiguous forest cover, along with patches of early structural vegetation, provide
diverse habitat for wildlife. Desired conditions also include providing healthy aquatic and riparian systems,
sustaining long term soil productivity, reducing threats from non-native invasive species and improving
ecosystem sustainability.
The first goal for vegetation management on the ANF (LRMP p.14) provides for a diversity of vegetation patterns
across the landscape that represents well distributed habitats, a range of forest age classes and vegetative states, a
variety of healthy functioning vegetation layers, moderate to well-stocked forest cover, and the variety of
vegetation species or forest types necessary to achieve multiple resource objectives and sustain ecosystem health.
Public Interest #15: The Forest Plan should give equal weight to all forest uses and resources.
Sample Statement: The FS's Draft Environmental Impact Statement for its revised forest plan states that the
ANF…promotes multiple use forest…If the ANF is a multiple use forest why is such a small fraction of the
ANF designated as recreational and wilderness? (#295)
Response: There is no requirement that equal weight must be given to all forest resources. As described in the
ROD (see Decision and Rationale section), the selected Alternative and the LRMP were structured to provide a
balance appropriate for the ANF.
Public Interest #16: The Forest Plan should equally balance the management of social, economic and
ecological elements.
Sample Statement: 36 C.F.R. section 219.10 states that, “Sustainability, for any unit of the National Forest
System, has three interrelated and interdependent elements: social, economic, and ecological.” As such, these
elements should be given equal weight throughout the planning process, and the Proposed Plan should
adequately analyze each element. The Proposed Plan and accompanying Draft Environmental Impact
Statement contain an in depth and long range (through 2060) ecological analysis. However, the
socioeconomic analysis is short term and rudimentary at best. Moreover, the informative and analytical
materials made available to the public contain significant quantities of material concerning the ecological
analysis and very little material concerning social and economic matters…This inadequate analysis of the
social and economic issues, especially in contrast with the ecological analysis, is inconsistent with the
requirements contained in the Code of Federal Regulations. Therefore, the Proposed Plan must be rescinded
and revised so that it comports with the Code of Federal Regulations by providing a long term, in depth
analysis of the socioeconomic impact of the Proposed Plan. (#484)
Response: There is no requirement that the three components of sustainability should be given equal weight in
either the decision or the analysis of the Forest Plan Revision process. Legal requirements mandate achievement
of certain biological or ecological objectives such as protection of threatened and endangered species, clean water
and diversity of plant and animal species. Similarly, Environmental Impact Statements are developed primarily to
describe the effects on the environment. The FEIS does contain substantial material describing contributions of
the ANF to social and economic sustainability. In addition, see response to PI #402.
Management Methods
Public Interest #17: The Forest Plan should use adaptive management principles.
Sample Statement: You must ensure the new forest plan is as flexible as possible to accommodate future
threats, future technologies, future demands on the forest, and the future shortcomings of the plan that will
inevitably appear. (#163)
Sample Statement: We support the use of all management tools that are available including herbicides,
fencing, D-map, burning, and all silvicultural treatments. We feel that some methods not currently available
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now may become available during the life of the plan and agree that all flexibility should be maintained to
ensure the use of these tools for land management. We also believe the plan should ensure as much as
possible the ability of land managers to address changing conditions. (#97)
Response: We acknowledge your support for using a range of forest management activities to sustain and
improve forest health, including flexibility in using them to address changing conditions or to utilize new
technology. We believe the LRMP provides the range of techniques (LRMP 2400 Vegetation Management, p. 19;
3400 Forest Pest Management, p. 15 and 21; 2100 Pesticide Use, pp. 54-59; 2400 Vegetation, pp. 64-72; 3400
Forest Pest Management, pp. 93-94) and the flexibility you desire (LRMP Appendix A, pp. A-1 to A-2 and A-18
to A-45). The monitoring section of the LRMP provides for monitoring and evaluation to determine whether
refinements are needed to management practices (LRMP, Table 15, p. 50). Vegetation research questions (LRMP
Table 16, p. 52) call for additional research that would help define or refine vegetation management tools.
Furthermore, the LRMP provides for adaptive management across all resources, as monitoring is part of an
adaptive management process that evaluates the current performance of Forest Plan implementation against the
desired conditions, goals and objectives identified by the LRMP. The monitoring plan identifies key questions
where additional information can provide for adjusting management direction in the future.
Public Interest #18: The Allegheny National Forest should permit emergency modification of the Forest
Plan in response to catastrophic dangers.
Sample Statement: Acid rain is capable of destroying tree species. Mercury pollution can kill aquatic species
and negatively affect their biology. Over time, there may be climate change, with first a change in
precipitation…The final plan should have options for emergency modification when there is a catastrophic
danger of this type. (#19)
Response: The LRMP is designed to maintain flexibility to respond to emergencies. As noted on p. 43 of the
ROD, the ANF LRMP is adaptive and subject to change as we monitor, learn and gain new information. Changes
to the LRMP will generally take the form of Forest Plan amendments or corrections.
Acid deposition is discussed in the DEIS and FEIS (pp. 3-8 to 3-9, 3-19 to 3-20, 3-51, 3-52 to 3-54, 3-57 to 3-58,
3-62 to 3-63 and 3-101 to 3-102), and information about climate change has been added to the vegetation
discussion in the FEIS (pp. 3-83 to 3-84). The LRMP is applicable for a planning period that generally continues
for 10 to 15 years (LRMP p. 1). The LRMP can be changed at any time following its approval through
administrative corrections, site-specific plan amendments or regular plan amendments (LRMP p. 5). Note the
2400 Vegetation Management goal to be responsive to emerging issues or new information relating to forest
vegetation (LRMP p. 14), the 3400 Forest Pest Management goal emphasizing integrated pest management
practices using the most current science and available control methods (LRMP p. 15), the vegetation monitoring
question to monitor forest health (LRMP p. 50) and the adaptive approach to ANF vegetation management
(LRMP Appendix A, p. A-2). Research questions related to soils and vegetation (LRMP Table 16, p. 52) may lead
to changes in the LRMP.
Page 43 of the ROD describes the adaptive nature of the LRMP and amending the LRMP. For additional
information, refer to the response to PI #152.
Public Interest #19: The Forest Plan should coordinate management objectives with those of adjacent
landowners.
Sample Statement: The plan should better improve the coordination of its management objectives with those
of adjacent landowners. ANF is a patchwork of parcels intermixed with adjoining tracts of state and private
land. We recommend that the Forest Service review the plan to ensure the management objectives do not
contradict the management objectives on adjacent Game Commission, Pennsylvania Department of
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Conservation and Natural Resources, and private land, and consider revising management area designations,
where appropriate. (#240)
Response: Coordination with adjacent landowners usually occurs at the project scale. The ANF has considered
comments from other public land agencies and private landowners as part of Forest Plan revision.

3.1.3 Public Involvement
Collaboration
Public Interest #20: The Allegheny National Forest should not accept the “form-letter” resolution
submitted by local municipalities and school districts and should investigate the public comment process.
Sample Statement: The FS must investigate the corruption of the public comment process. On July 25, 2006,
all ANF region municipalities and school districts in Elk, Forest, McKean and Warren Counties received
letters from Warren law firm Stewart & Stapleford LLC, Attorneys at Law. The letters had an attached
Resolution and requested that the governing bodies and school districts pass the blind Resolution and allow an
unidentified and unnamed, ad hoc committee to write detailed comments on the Forest Plan in the name of the
local governing bodies and school districts. This would be a blatant attempt by a law firm to exert undue
influence and usurp the Forest Plan public participation process. It raises ethical questions and violates
Pennsylvania Sunshine Law requiring local governing bodies and schools boards to take action and vote on
those actions at public meetings. (#295)
Response: The Forest Service accepts form letters from any and all parties wishing to comment. The process for
analyzing and responding to comments has been approved by CEQ and applies to all parties who respond.
Particular attention is paid to the substance of comments and their relevance, rather than to the number of any
given comment.
Public Interest #21: The Allegheny National Forest should open Forest Plan documentation to public
review.
Sample Statement: The Forest Service has denied [us] access to all of the underlying documents regarding
this plan revision process. [We] informally requested such access, via e-mail twice, before it became clear that
the Forest Service had no intention of allowing [us] to actually review the underlying files, as required by 40
CFR section 1506.6(f)...Clearly the comment period should be extended and [we] should be allowed to
submit additional comments after it has had the opportunity to review the complete, underlying planning file.
The Forest Service, in a letter dated August 25th has now refused to extend the comment period. (#327)
Response: Comment noted. The Forest Service delivered specified documents and stands by its written responses
to these requests.
Public Interest #22: The Allegheny National Forest should emphasize the participation of local constituents
in the planning process.
Sample Statement: It is the local constituents-the local residents, who best understand the social, economic
and ecological needs of the forest. These local constituents have not been permitted to truly be a part of the
PLANNING process-through working sessions involving discussions. Their only contributions have been,
such as today, COMMENTS TO - as opposed to INVOLVEMENT IN - the Plan for the Allegheny National
Forest. (#456)
Response: Throughout the collaborative process employed to revise the LRMP, the ANF has sought extensive
and in depth input from key stakeholders, including the citizens of the four-county Allegheny Forest Region. This
A-22

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

process has included a substantial series of meetings and the consideration and adjustment of the PLRMP and
DEIS in response to that solicited comment. The ANF has been clear and consistent that planning staff would be
responsive to requests for meetings with stakeholder groups throughout the public involvement process. The
public meetings and stakeholder meetings are documented in Appendix A of the FEIS in sections 2.2 and 2.3.5
respectively. This section (3.0) of Appendix A details the consideration of comments received.
Public Interest #23: The Allegheny National Forest should emphasize the participation of local
governments in the planning process.
Sample Statement: The Federal Land Policy and management Act and 36 CFR /219.9 require that local
government agencies be provided with an early, frequent, and adequate opportunity to be involved during all
stages of the planning process…In reality, local government agencies were not adequately involved in the
planning process until several years after initial planning activities began in 1997 and resumed in
2003…Involvement at these initial planning stages is critical as information gathered to determine Need For
Change items play an important role in setting the parameters for the plan revision and in crafting the initial
draft alternatives. (#333)
Sample Statement: There are 3 Local Development Districts (LDD's) of the Appalachian Regional
Commission (the Northwest Commission, the North Central Commission, and the Southern Tier West) within
the boundaries of the Allegheny National Forest that are federal agencies recognized as regional experts with
regard to economic development…The Code of Federal Regulations specifically allows the Forest Service to
include these entities as agents during the planning process and, given the expertise of these federal agencies,
they should have been intricately involved in the planning process. However, these LDDs were not provided
with an adequate opportunity to participate in the process. (#484)
Response: In addition to the meetings with the larger public which included local government participation,
government to government consultation (independent of the larger public) began fully one year prior to the
recommendation of the preferred Alternative in the DEIS. Section 2.3.4 of Appendix A of the FEIS details the
meetings with local government as part of the broader government to government consultation that occurred
during the Forest Plan Revision process. Given the large number of local government agencies, it is not practical
for the ANF to meet individually with every agency. The ANF has been responsive to local governments or local
government agencies that requested meeting opportunities on Forest Plan Revision.
Section 3.0 of Appendix A of the FEIS details the consideration of comments received by both the public and
government officials. Section 4.0 of Appendix A of the FEIS contains a full reproduction of comment letters
received from government entities.
Public Interest #24: The Allegheny National Forest should consider local government planning.
Sample Statement: The Federal Land Policy and Management Act, the National Forest Management Act,
and the Code of Federal Regulations require that federal land use plans be coordinated with and be consistent
with local plans. These provisions also require that local plans and polices be considered during the planning
process and that adequate consideration be given to the impact of the Proposed Plan on the local economy and
culture…The above federal laws also intimate that local goals and objectives are to be taken into account
during the planning process and that the Proposed Plan should reflect these local goals and objectives to the
greatest extent possible. (#484)
CONSIDER THE WARREN COUNTY COMPREHENSIVE PLAN UPDATE
Sample Statement: There are a number of issues which have been addressed in the Warren County
comprehensive plan and they have been adopted by the Warren County commissioners as official position.
However at this point, we are not seeing within proposed Alternative C where those issues which we have
taken specific positions on relative to the Allegheny National Forest…We would really appreciate your
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capacity to review Warren County's comprehensive plan and consider our position on those issues that are
relative to the Allegheny National Forest. (#378)
Response: The interdisciplinary team has reviewed all county comprehensive plans, both internally and through
the use of a consultant (Zinn, 2006). Some areas of potential conflict with these plans have been noted, and either
been addressed in the LRMP and FEIS, or are to be addressed with subsequent, targeted analysis (see section
3.5.5, p. 3-447 of the FEIS). The interdisciplinary team has also been in dialogue with county officials regarding
many of these topics for some time through government-to-government consultation, and they recognize the
concerns raised by the plans and have considered in depth those concerns which are within the scope of Forest
Plan Revision. For more information on this consultation, see FEIS, Appendix A, section 2.3.4.
Public Interest #25: The Allegheny National Forest should allow citizens to identify significant issues of
concern for Forest Plan Revision.
Sample Statement: The Analysis Of Needs For Change for Forest Plan Revision would only consider four
areas that the Forest Service selected. The only issues identified by the Forest Service were “Special Areas
Designation, Recreation, Vegetation management, and Habitat Diversity.” This violates Federal Law, which
allows citizens to raise any significant issues of concern for Forest Plan Revision. (#295)
Sample Statement: I have noted that past Forest Plan Revision workshops were confined to certain narrow
topics of discussion. If the agenda of these workshops did not provide a clear opportunity for a citizen to
discuss his/her concerns, then those concerns were not discussed. This would appear to shape the character
and goals of the Draft Environmental Impact Statement options very narrowly. (#292)
Response: The Forest Service has the obligation to set the scope of the analysis. See Chapter 1 of the FEIS (pp. 13 and 1-4) and the ROD (pp. 9 and 10) for discussion of the scope of the revision and the decisions to be made.
All public comment has been analyzed in light of the decisions to be made in the LRMP. This includes comments
beyond the identified issues.
Public Interest #26: The Forest Plan should include input from national constituents.
Sample Statement: Where is the national involvement since national taxpayers have paid for eons for this
land and they own it? (#44)
Response: The Forest Plan Revision process has been fully open to national level public involvement throughout,
as evidenced through publication in the Federal Register of the Notice of Intent to Revise the Forest Plan on
September 25, 2003. For example, comments have been received from 49 states during the official comment
period for the PLRMP and DEIS.
Public Interest #27: The Allegheny National Forest should collaborate with the appropriate state and
federal agencies regarding the management of invasive species and threatened and endangered species.
Sample Statement: The FS should work closely with the appropriate state and federal agencies regarding
threatened and endangered species and their habitats, and the control of invasive species. (#231)
Response: The ANF does collaborate with the appropriate state and federal agencies regarding the management
of invasive species and threatened and endangered species. Work with the Pennsylvania Noxious Weed Working
Group, Pennsylvania Biological Survey, Pennsylvania Game Commission (PGC) and US Fish and Wildlife
Service as well as many other entities is ongoing and a part of program management.
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Public Interest #28: The Allegheny National Forest should work with the Pennsylvania Game Commission
to manage the deer population.
Sample Statement: Active participation by the ANF with the PGC on deer management in all its forms must
continue. Things are getting better and the work on KQDC by the ANF in the ANF documentation of forest
deer relationships and impacts is vital to the whole state deer management program. The ANF and PGC must
remain active in partnerships in all wildlife related matters from eagle nests to chipmunks so we can best
serve both the public and wildlife. (#278)
Response: Our objective is to manage the deer herd between 10 and 20 deer per square mile (LRMP p. 20). At
this level quality hunting experiences can be provided while sustaining healthy understories. We will continue to
work closely with PGC and other partners.
Public Interest #29: The Allegheny National Forest should collaborate with the Pennsylvania Fish and Boat
Commission (PFBC) on fish habitat improvement projects.
Sample Statement: The plan should explicitly state that all fish habitat improvement projects shall be
developed and implemented with the cooperation and approval of the Pennsylvania Fish and Boat
Commission. (#329)
Response: The ANF consults and works with the PFBC on fish habitat projects as normal practice.
Public Interest #30: The Allegheny National Forest should release monitoring data of sensitive bird species
to state biologists.
Sample Statement: [We] appreciate the effort on the part of ANF staff to study and monitor the status of
sensitive species such as northern goshawk, bald eagle, yellow bellied flycatcher, and Swainson's thrush in the
Forest. We request that such data be made available to state biologists charged with monitoring their status on
an annual basis, if not already routinely done. (#13)
Response: Nothing in the LRMP precludes ANF staff from releasing avian data to state biologists. The ANF will
continue to collaborate with state biologists on wildlife research and data sharing.
Public Interest #31: The Allegheny National Forest should collaborate with Pennsylvania motorized
recreation enthusiasts and organizations.
Sample Statement: The Illinois Association of Snowmobile Clubs (IASC) has reviewed the position papers
from the Pennsylvania State Snowmobile Association (PSSA) filed to the Forest Service on July 15, 2003 and
August 7, 2006 involving the Allegheny National Forest Plan. The IASC strongly encourages the Forest
Service to involve the PSSA in this planning process to address their concerns. The PSSA has detailed many
issues important to preserve the family recreation of snowmobiling yet maintain the resources for generations
to come. (#253)
Sample Statement: Snowmobiler-volunteers faithfully attended Allegheny National Forest Forest Plan
Revision meetings and workshops and made specific requests of issues in the Forest Plan Revision which
were important to them…Key concerns voiced repeatedly by…snowmobiler volunteers were either
completely absent from the 2006 Forest Plan Revision Draft Environmental Impact Statement or that the
Draft Environmental Impact Statement's language was going in the opposite direction from what had been
previously discussed. (#292)
Sample Statement: I encourage you to continue to work with PAOHV, the ATR and ATV Traction to
incorporate the necessary changes that will provide enjoyable off-road access on the Allegheny National
Forest. (#506)
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Response: Some key concerns raised by the motorized recreation community are addressed in the LRMP. The
LRMP has a goal to continue collaborative discussions on snowmobile trail development priorities (p. 13) and an
objective to use partnerships in the development of connector trails to communities (p. 18). Similarly, a goal
identifies the desire to increase the quality and quantity of all motorized trail opportunities (p. 13) emphasizing
the need for a mapped, marked and maintained trail system. See section 2.0, Appendix A of the FEIS for a
description of public involvement in Forest Plan Revision.
In addition, the Forest Service will undergo future motorized use analysis to comply with the Travel Management
Rule (11/2005) which will involve a public participation process. This process will culminate with the publishing
of a Motorized Vehicle Use Map (MVUM) indicating where motorized travel of any kind is allowed.
Public Interest #32: The Allegheny National Forest should collaborate with animal protection groups.
Sample Statement: I note no meetings with any animal protection groups like friends of animals, PETA,
humane society, etc. why is that? (#44)
Response: The public has been encouraged to participate in the planning process since the beginning. These
groups have not requested meetings.
Public Interest #33: The Allegheny National Forest should not rush development of a management plan for
the Forest.
Sample Statement: The ANF Management Plan will affect our communities for the next 20 years. The
current plan revision is 10 years late and overdue. Taking the time necessary to produce a good management
direction for the ANF is justified. (#295)
Response: It is important to complete Forest Plan Revision in a timely manner. This revision began in 1997, only
to be stalled. The process was resumed in 2003 with a formal Notice of Intent to Revise the Forest Plan in 2003.
Completion of the revision in 2007 is not a rushed development.
Public Interest #34: The Allegheny National Forest should extend the comment period.
Sample Statement: I am asking that you authorize a longer public comment period and allow more public
comment before the proposed Plan is finalized. (#210)
Response: This opinion is noted. The legal comment period on the PLRMP and DEIS ran from 5/26/2006 to
8/28/2006.
Public Interest #35: The Allegheny National Forest should develop a plan revision newsletter to be made
available to the public via the Forest's website.
Sample Statement: Reviewing the Hiawatha Forest Service Web Site reveals a Plan Revision Newsletter to
keep the public informed and engaged in the planning process. No such process existed during the ANF
Revision Process. Long periods of time existed between meetings without any process in place to keep the
public informed and engaged in issues (#295)
Response: Section 2.0 of Appendix A of the FEIS describes the public involvement process used to complete the
revision for the ANF. This has included maintaining a website with materials about Forest Plan Revision. The
ANF did not prepare a regular newsletter as part of its revision effort. Periods of time between public updates
were periods used by the ANF to prepare materials for public participation or review. Key periods of participation
were supported by news releases and website postings of materials.
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Public Meetings
Public Interest #36: The Allegheny National Forest should use public meetings to facilitate a consensus of
public opinion on management direction.
Sample Statement: These public meetings that were held gave the ANF much feedback to a wide variety of
individual and organizational desires and values. I do not think they helped the public to come to a desired
level of commitment to a plan for the future management of the ANF. A process to allow the public to come
to some general consensus of the future direction before alternatives were formed, would have taken more
time and may have been more “messy”, but would have ended up in a stronger public consensus for future
management of the ANF. This in turn would have built strength for future actions and political will to fund
and implement those needed activities. (#214)
Response: This opinion is noted. See Appendix A of the FEIS, section 2.0 for details on the public involvement
process. The public meetings accomplished several objectives including: information exchange to improve
understanding and allow for open dialogue on key issues with the planning staff, lay out background information
on the planning process and key decisions to be made, and raise the level of meaningful public comments on the
proposal for the line officer to utilize when weighing tradeoffs in the final decision.
Public Interest #37: The Final EIS should include public comments from the 2005 public meetings.
Sample Statement: Citizen comments from the only two meetings held in all of 2005 disappeared and were
never placed on the ANF Plan website…Citizens are demanding that those comment cards and letters be
located, posted on the FS Plan website, made part of the official record for Plan Revision, and amend the
Draft Plan accordingly prior to any attempts by the FS to close the public comment period. (#295)
Response: The referenced comments and responses are posted on the ANF website and are part of the project
record.
Public Interest #38: The Final EIS should include and consider public comment made at the 2006 Forest
Plan Revision public information meetings.
Sample Statement: Only 203 citizens out of a possible 12 million in PA attended the 7 information meetings
held between May 22 and June 6 of 2006 on the Draft Plan. The FS recorded none of the citizen comments on
the Draft Plan at these information meetings. (#295)
Response: Written comments were received at these meetings. These comments were treated as official
comments for the PRLMP/DEIS comment period and are in the Forest Plan Revision project record.
Public Interest #39: The Allegheny National Forest should hold additional public meetings at more
accessible times in more accessible locations.
Sample Statement: The recorded record clearly shows the inadequate attendance by citizens at revision
meetings due to the Forest Service's failure to hold public meetings at accessible times and locations for the
users of the ANF to attend. (#295)
Sample Statement: Our members, who are represented both individually and by group membership, are
proposing that the management team of the ANF take a long hard look at …conveying another series of
public hearings on the draft, perhaps in Erie, Pittsburgh, or even Buffalo, at times when users of the ANF can
attend (non working hours). (#437)
Response: The various public meetings held widely across the Commonwealth are but one mechanism for public
involvement in the revision of the LRMP. Many citizens representing a wide range of interests have participated
effectively, in groups or as individuals, through written comments, both electronic and hard copy and networking
Allegheny National Forest Final Environmental Impact Statement

A-27

Appendix A—Public Involvement

with others. Public meetings were never offered singularly, but in groupings of two, three or more to permit
attendance in alternative locations. See section 2.2 of Appendix A of the FEIS for a listing of these meetings.
Public Interest #40: The Allegheny National Forest should hold public involvement meetings in the broader
region from where the ANF draws most of its users for recreation.
Sample Statement: The Draft Analysis of Management Situation Summary points out that, “the broader
region from which the Allegheny National Forest draws most of its users includes the metropolitan areas of
Pittsburgh and western Pennsylvania, Cleveland and northeastern Ohio, and Buffalo and western New York”.
(pg. 88) Yet throughout the entire “public involvement” process beginning with the scoping, there have been
no meetings, collaborative learning workshops, or public hearings in any of these metropolitan areas.
Therefore, I recommend that the public comment period be extended in order to hold public hearings in these
areas because as Appendix A states, “the success of the Forest Plan revision depends on collaboration
between various stakeholders”. It is important, therefore, to get public input from where the Forest “draws
most of its users” for recreation. (#236)
Response: The statement shared from the Draft Analysis of Management Situation Summary, “the broader region
from which the Allegheny National Forest draws most of its users includes the metropolitan areas of Pittsburgh
and western Pennsylvania, Cleveland and northeastern Ohio, and Buffalo and western New York” (p. 88) was not
correct. This was a draft publication early in the process and subsequent findings revealed that the vast majority of
users come from Elk, Forest, McKean and Warren Counties. This has been changed in the analysis in the FEIS
based on the 2001 National Visitor Use Monitoring Data. The current primary user base is the 4-county area of
the ANF. See FEIS, Chapter 3, section 3.4.1 Recreation Opportunities and Forest Settings – National Visitor Use
Monitoring Survey Results and Market Area (pp. 3-296 and 3-297) and Forest Trends (p. 3-310). These sections
in the FEIS do address visitor use from outside the 4-county area.
Meetings were held broadly throughout Pennsylvania, including locations in Erie, Harrisburg and near Pittsburgh.
Public Interest #41: The Allegheny National Forest should have presented more detailed information on
streams at public meetings.
Sample Statement: Information on the cultural and geologic history of streams in the ANF, stream water
quality classifications, chemical analysis and biological capacities was non-existent or unavailable at the Draft
Plan information meetings for the public to gain an understanding of the importance of these water resources.
(#295)
Response: The ANF did provide information on water resources at various meetings. At public meetings, changes
to the PLRMP regarding water resources were also discussed, including the riparian corridors. Detailed technical
information was generally not presented at public planning meetings. However, citizens could always request this
type of information.

3.1.4 Use of Science
Public Interest #42: The Final EIS should be based on analysis from researchers rather than on analysis
from practicing foresters.
Sample Statement: One noted problem is a communication problem between researchers and practicing
foresters…My comment is that the mandates themselves are created out of the ignorance of tree biology.
(#274)
Response: Chapter 4 of the FEIS lists the team of Forest Service associates representing a broad spectrum of
disciplines that were responsible for writing and compiling the planning documents. It also provides a summary of
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their education and their considerable amount of professional experience. Others who provided assistance and
support included every employee of the ANF, the ANF Leadership Team (for instrumental guidance during the
process), Forest Service research associates and a number of Regional Office and Washington Office employees.
Species expert consultations are shown in Appendix E. Section 2 of Appendix A provides a summary of
stakeholder involvement.
Communication between ANF personnel and appropriate researchers occurs frequently. Please note the lengthy
list of reference documents, including many research publications, in FEIS Chapter 7, Appendix G1, Appendix
G2, and Appendix E. Also note numerous “personal communication” references in the text of the FEIS and
LRMP. ANF annual monitoring reports (FEIS Chapter 7, for example see USDA-FS 2004c) have documented
administrative and research studies that have involved both ANF and research personnel. In addition, see response
to PI #43.
Public Interest #43: The Final EIS should be based on current science.
Sample Statement: Pg. ES-1 talks about “NEW” science, but the bibliography you list seems to be 95%
more than twenty years old. 1986 was a far different Pennsylvania than 2006 is. Projecting to 2016 or more
from l986 info is not sound science at all…Pg. 3-8 citing 1984 studies as being indicative of vegetation issues
where 20 years of acid rain, global warming/global dimming, toxic herbicide application use and increasing
exotic invasives have proliferated is far more indicative of what is happening at Allegheny...Pg. 3-125 Tilghman study from l989 is l7 years obsolete…Pg. 3-198 - the study done by northern forest lab is very very
questionable to me...Pg. 7-7 - to take a soil survey from l984 and say it has meaning for 2016 seems
unscientific to me…On page 2-84 beech bark disease is claimed to kill trees in l985 and still the forest service
knows nothing about it. (#44)
Response: A number of publications and resource personnel were consulted during the Forest Plan Revision
process. Communication between ANF personnel and appropriate researchers occurs frequently. Please note the
lengthy list of reference documents, including many research publications, in FEIS Chapter 7, Appendix G1,
Appendix G2, and Appendix E. Also note numerous “personal communication” references in the text of the FEIS
and Forest Plan. ANF annual monitoring reports (FEIS, Chapter 7, for example see USDA-FS 2004c) have
documented administrative and research studies that have involved both ANF and research personnel that have
occurred here on the ANF. Older publications are referred to if the information is still relevant and accurate, or no
new information is available that would be more current than that cited in the FEIS. We reject the implication that
research published previously is incorrect. Unless more recent studies show results that conflict with older
findings, the older findings are considered valid, within whatever the limitations of the methodology of the day
were.
References were selected for their relevance to particular topics. Efforts were made to utilize the most current
science available, including conducting literature searches and reviewing numerous scientific publications during
the Forest Plan Revision process. As can be seen in Chapter 7, a wide range of publication dates, from the year
1751 through 2006, were referenced. In addition, more current literature was added between Draft and Final EIS,
including a number of publications from 2006. The ROD discusses the use of science during development of the
LRMP and associated FEIS (see ROD, Data Quality Act section, p. 40).
SPECTRUM modeling was used to project potential activities that would occur on the ANF in each of the
Alternatives, and incorporated information from local research, scientific publications, past trends and
professional experience.
Page 3-125, DEIS–The Tilghman study from 1989 is relevant as it is part of the discussion that focuses on the
long term effects of a legacy of deer browsing impacts that have occurred for over 80 years on the ANF.
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Page 3-198, DEIS–The Herbicide Diversity Study was conducted as an outcome of the 1991 Herbicide Use for
vegetation management EIS. This is a cooperative research project between the ANF and the Northeastern
Research station looking at potential impacts to herbaceous plants and animals with a grant from the National
Agricultural Pesticide Impact Assessment Program (NAPIAP) from the U.S. Department of Agriculture. This
study is still in progress.
Page 7-7, DEIS–A soil survey contains information on the prediction of soil behavior, limitations, hazards and
inherent soil properties and summary maps. Site specific project planning refines the mapping. For example,
information on changes from atmospheric deposition would be provided outside the scope of a soil survey.
However, the basic soil information remains valid.
Page 2-84, DEIS–As suggested by the respondent, information gaps do exist relative to beech bark disease.
However, the science with regard to this introduced insect is evolving. In the FEIS we have included information
from a 2004 symposium of scientists and land management practitioners on beech bark disease. In addition,
please note that a research question related to sustaining American beech that is resistant to the beech bark disease
on the ANF is included in the monitoring section of the LRMP (see table 16, p. 52).
Public Interest #44: The Allegheny National Forest should establish an independent science committee to
incorporate current science into the Final EIS.
Sample Statement: The FS has refused to create an impartial “Science Committee” independent of the Forest
Service to incorporate “all of the current science” into the Forest Management Plan…The FS cannot develop
a new management Plan without including “all of the existing science.” The science driving the current plan
is 20 years old. Science Committee - The Draft Plan completely ignores that there is no formal process for
citizens to incorporate current science into the Forest Management Plan. I am formally requesting that an
impartial Science Committee be formed independent of the FS to incorporate “all of the science” into the
Forest Management Plan. Citizens have been making this request since the beginning of the planning process.
(#295)
Response: The FEIS has examined and documented the scientific foundations of the LRMP. Throughout the
planning process, citizens have corresponded with the ANF, identifying science to be considered in the planning
process. The ANF has considered that scientific information in preparing the FEIS. There is neither a need nor
requirement to convene a science committee as another step in the Forest Plan Revision process. See the ROD for
a discussion on the use of science during development of the LRMP and associated FEIS (see ROD, Data Quality
Act section, p. 40).
See also response to PI #43.

3.1.5 Agency Funding and Staffing
Public Interest #45: The Final EIS should include a more realistic budgetary discussion tied to Forest Plan
implementation.
Sample Statement: The Forest Service has a responsibility to create and disclose to the public a realistic set
of alternatives and attendant effects. In this case “realistic” means alternatives that are tied to a realistic
budget and a realistically sized forest staff. We believe that the Allegheny NF has failed to do this. (#443)
Sample Statement: Interestingly, the Planning Committee openly admits that, due to current budgetary
constraints, it is not possible to harvest even the 56 MMBF per year as proposed by Alternative C. The
proposed ASQ is based on an approximately 40% increase in budget, yet the Proposed Plan contains no
evidence that this increased funding will occur or from where it will come. Based on the current budget, an
annual offer/harvest volume of 25-30 MMBF per year is the level that the Forest Service itself claims is an
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appropriate figure. Given the uncertainty associated with the budget that will be available, the Proposed Plan
must be rescinded and revised so that it adequately sets forth a realistic socio-economic scenario based on past
budget allocations (for example the last 5 years adjusted for inflation) as permitted by the National Forest
Management Act. This is, after all, the current budget reality. (#484)
Response: Executive Branch budgets are determined by Congress and cannot be pre-determined at the time of
planning. Alternatives in the FEIS are compared at full-funding assumption for timber and other resource
programs. That way, maximum environmental effects are analyzed and revealed at this level of implementation. If
Congress chooses to fund implementation at a lower level, effects will not exceed those disclosed and analyzed in
the FEIS. If Congress chooses to fund implementation at the level analyzed in the FEIS (ASQ in the case of
timber), then effects will have been disclosed and analyzed appropriately. If Congress chooses to fund
implementation at a higher level, then a new or supplemental EIS and NEPA decision will be required. Court
decisions have made it clear that ASQ is not a target, it is an upward limit to timber harvesting and effects
analyzed in an EIS.
Public Interest #46: The Final EIS should disclose the funding and staffing requirements of each
Alternative.
Sample Statement: Quantifying Budget and Staffing Needs - We believe the Forest must quantify and
disclose not only the budgets needed but the staffing by resource area necessary to implement each
alternative. This information is commonly presented in Appendix B of the DEIS. (#443)
Sample Statement: Current Alternatives and Resource Areas Other than Timber Table B-45 (page B-64)
points to a further set of problems with the current alternatives. First of all, details of the table are unclear. Are
we to assume that dollar amounts are in thousands? Is it also correct that these figures are average annual
amounts for a twenty year period arrived at by averaging projections for the first fifteen years of that period?
Why not use all twenty years? What was the discount rate applied? Four percent or some other “local”
figure?…Given this, the Forest needs to prepare and disclose accurate budget and staffing levels for each
alternative. (#443)
Response: Material has been added to Appendix B of the FEIS (pp. B-78 to B-81) to display greater detail of the
budget assumptions of the FEIS Alternatives. In addition, see response to PI #45.
Public Interest #47: The Allegheny National Forest should seek funding sufficient to fully implement the
plan.
Sample Statement: The Forest Service must maximize and improve its budget to ensure full implementation
of the Plan. The habitat and vegetation management activities incorporated with Alternative C are extensive
and will require significant funding above the ANF's current budget to implement…Given that the value of
the forest products on the ANF is unique to the National Forest system, we recommend exploring the option
of retaining more of this revenue on the ANF. (#240)
Response: Budget allocation decisions are not part of the decisions of the LRMP, but are part of the annual
federal appropriations process. Some receipts from timber sales are available to the ANF through KnutsonVandenburg Act of 1930 and other forest management improvement funds. Others are returned to the public in
the form of Payments in Lieu of Taxes, 25% Funds or Secure Rural Schools program funds. Additional avenues
to retain funds on the ANF are the subject of decisions by Congress and not a subject the LRMP can address. The
ANF will continue to work on developing funding support for timber and other programs which benefit the land
and the people of the region. The ANF will also explore other means (such as stewardship contracting) or
partnerships within its authority to achieve implementation of the LRMP. In addition, see response to PI #48.
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Public Interest #48: The Forest Plan should include revised objectives that allow the use of alternative
management tools to supplement the resources available to the Forest.
Sample Statement: It has been evident that the federal government has not made the financial resources
available to effectively manage the entire acreage contained in the Allegheny National Forest, as shown by
the inability of the ANF to complete scheduled timber harvests and the deterioration of ANF recreation
facilities and forest roads. The Proposed Plan bears an admission of this situation by listing an Objective to
“reduce backlogged and deferred maintenance by 10 percent annually.” Moreover, in order for the ANF to
make the desired contribution to local economies, it is not enough to perform “maintenance”; new
investments in forest infrastructure and management capabilities are needed. Therefore, the plan should be
revised to recognize the gap between Plan Objectives and the resources available to meet those Objectives.
This can be accomplished by identifying and expressing the desire to utilize alternative management tools,
such as stewardship contracts, partnerships with other government agencies, and private sector leases - all
practices utilized throughout the Forest Service system - that will increase the level of resources available to
the ANF. (#333)
Response: Stewardship contracting, partnerships with other government agencies and private sector leases are
tools available to the ANF to achieve implementation of the LRMP desired conditions, goals and objectives. The
LRMP neither mandates nor limits the potential use of these management tools.
Public Interest #49: The Allegheny National Forest should emphasize funding and staffing:
FOR WILDLIFE HABITAT RESTORATION
Sample Statement: Expenditure of public funds intended to enhance the tourist value of the ANF's public
lands must make the preservation and restoration of wildlife habitat a top priority, as recommended in the
wildlife habitat report commissioned by DCNR, the Governor's Sportsmen's Advisory Council, the Fish &
Boat Commission and the Game Commission. (#295)
FOR PROTECTION OF STREAMS
Sample Statement: While I find the “preferred alternative” to be a good plan, I do feel that the allocation of
resources is somewhat skewed. It seems to me that …protecting and ensuring the quality of streams on the
ANF should be a priority. This is most certainly not reflected in budgetary allocation. (#196)
FOR RECREATION
Sample Statement: The USFS must allocate funds for recreation equal to other uses on the ANF. This new
priority should be incorporated into the 2006 ANF FPR. (#325)
FOR OVERSIGHT OF OGM DEVELOPMENT
Sample Statement: Funding must be approved to cover the increased amount of oversight that must happen
relating to the OGM activity, ever increasing on the Forest and the aftermath that most certainly will have to
be dealt with in the future. (#293)
FOR PROTECTION OF CULTURAL RESOURCES
Sample Statement: The plan needs to address the lack of personnel available to enforce the plan, uphold
federal and state law, and protect any perceived properties that may be culturally relevant to the Seneca
Nation. All site locations should possess some minimal and maximum protection requirements from looters,
vandals, or other types of disruption. (#503)
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Response: Budget allocation decisions (and the resulting staffing levels) are not part of the decisions of the
LRMP, but are part of the annual federal appropriations process. Material has been added to Appendix B of the
FEIS (PP. b-78 TO b-81) to display the budget assumptions of the Alternatives. In addition, see response to PI
#47.

3.2 Plan Alternatives
3.2.1 Range of Alternatives
Public Interest #50: The Allegheny National Forest should offer a broader range of Alternatives that places
current planning conditions in the center of the process.
Sample Statement: Rather than having the current planning conditions at the center of the process with
potential options extending to either side, the process placed the current plan at the beginning of the spectrum
with only one direction to go. The result is production minded advocates have nothing to gain, but can only
hope to minimize their losses. On the contrary, preservation minded advocates have nothing to lose and can
only enhance their position if the plan deviates at all from its current form. (#462)
Sample Statement: I just wanted to say that I reject all four of the options proposed in the Draft
Environmental Impact Statement. I believe that they are polarized between environmental and industrial
interests and this is an example of a bias on the part of the Forest Service personnel. (#408)
Sample Statement: Initially we were told that the current plan was pretty good, needed some minor
adjustment but that the new plan was not going to be a complete rework of the plan… If that were the case the
plan and alternatives would look something like this: The current plan would be in the middle. It would truly
be a starting point.
To one side of that would have been an aggressive alternative that possibly would have addressed recreation.
That alternative could have had a well thought out, ATV trail development that would have been world class
and mitigated the ecological impacts that we are seeing in off trail use...It would have allowed for private
sector development to spring up to meet and expand those needs...A great recreation alternative could have
had small cabins along the reservoir that would have allowed for a higher level of amenity than the current
camping allows for…
Another alternative could have been an aggressive forest management alternative that would have allowed for
a strategy to balance the age class distribution. We have a predominately mature forest that under the
proposed plan would project a change from 7 to 9% in early successional age class in the next plan and
beyond (50 years)…It would have ensured the perpetuation of the Allegheny Hardwood forest type…
Both of these alternatives would have provided enormous economic stimulus and benefit to the forest and the
region. Then you could have the current plan in the middle. Along with that a more conservation alternative
that would have allowed for landscape corridors, riparian buffers etc. A fifth alternative could have been a
more aggressive preservation alternative that would have had additional wilderness designated etc. (#97)
Response: All of the Alternatives began with the 1986 Forest Plan and considered modifications to meet the
purpose and need identified based on the issues. In the initial investigations, the interdisciplinary team did expect
that Alternative A would be a “middle” Alternative. The main reason this did not occur was that the major
opportunities to expand developed recreation opportunities or timber harvest above the levels of the 1986 Forest
Plan encountered limitations based on land capability, policy requirements (such as protection of species with
viability concerns) or limitations inherent to the nature of forest planning. Conversely, in approaching problems of
oil and gas and wilderness there are also limitations in how far Alternatives should reasonably explore. See the
Decision and Rationale section in the ROD for the rationale on the selection of Alternative Cm.
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Public Interest #51: The Allegheny National Forest should implement an Alternative that provides for
fewer wilderness and remote recreation areas.
Sample Statement: We do not support any additional wilderness at this time. We feel that the additional
remote recreation designations are excessive. There is no logic to the designations across the alternatives. 0 or
1 in alternatives A and B, then 5 and 6 in C and D. Would not a more appropriate balance have been 2 or 3?
(#97)
Response: The ANF changed the preferred Alternative between the draft and final version based on public
comment received on the draft and changed conditions on the ground. This resulted in a change from 5 remote
recreation areas to 3 remote recreation areas. It maintained 2 wilderness study areas (WSA), although Tracy Ridge
was replaced with Minister Valley as a WSA. We felt this provided a range of opportunities that addressed those
who wanted more of these designations and those who wanted less or none. In addition, see the ROD (pp. 16-20).
Public Interest #52: The Allegheny National Forest should develop an Alternative that features a program
to acquire subsurface mineral rights.
Sample Statement: Of course, we would hope that a comprehensive look at the cumulative problems caused
by oil and gas development would lead the Forest Service to change its policy in the ANF and begin to take
the steps necessary to acquire mineral rights as the only permanent way to reduce its impact in the Forest. Yet
even without choosing such an alternative, we believe that the current and reasonably certain future situation
in the Forest warrants that such an alternative be proposed and analyzed for the information of decisionmakers and stakeholders. Not only is such a reasonable alternative mandated by NEPA, it is also required by
the Forest Service planning regulations. The regulations governing the formation of alternatives for NEPA
analysis require that alternatives “provide different ways to address and respond to the major public issues,
management concerns, and resource opportunities identified during the planning process.” (36 CFR section
219.12(f)(4)(2000)) Yet no alternative in the DEIS provides a different way to address oil and gas
development. (#327)
Response: Changes have been made between DEIS and FEIS to highlight goals and objectives for subsurface
acquisition in all Alternatives in the LRMP (p. 21). See FEIS Chapter 3, Minerals and Geology, Potential for
Federal mineral acquisition (p. 3-7). The level by Alternative varies with the acreage in MAs identified for
potential acquisition. For more information, see response to PI #94.

3.2.2 Alternative A
Public Interest #53: The Allegheny National Forest should choose Alternative A.
TO SUPPORT THE LOCAL ECONOMY
Sample Statement: Our organization specifically supports Alternative “A” Existing Plan Management. This
alternative produces the most jobs, contributing more to the local economy than any of the other choices. The
current wood products industries are estimated to account for 10% of the region's total sales and 7% of the
total employment. It is extremely important to maintain or increase these numbers…A balanced mixed use
has been working and will continue to work for the Allegheny. We feel that there must be a balance between
those who live in the region and drive the local economy and those who only visit the region for recreation
and tourism. Both groups provide valuable revenues, but supporting taxes for local government, school
districts and long term maintenance of roads and bridges falls back on the local officials who are struggling to
maintain budgets and support staff. (#174)
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TO ENHANCE FOREST HEALTH
Sample Statement: To achieve the proper management, the plan must include the maximum amount of
sustainable forest lands of acres needed which would be 386,595 acres in the proposal Alternative A. This
many acres is needed to assure flexibility within the plan. The flexibility is needed to address the concerning
issues of forest health. The first being deer browse, invasive species, the lack of structure from early
successional forests and other threats that kill our trees as beech bark, hemlock, oleandrin and the emerald ash
borer. (#399)
Response: These opinions are noted. Alternative Cm was chosen since it best addressed the purpose and need for
Forest Plan Revision. See the Decision and Rationale in the ROD (pp. 15-32) for choosing Alternative Cm and for
short comings of this Alternative identified under the section Why not Alternative A (p. 30).
TO SUPPORT THE LOCAL ECONOMY – see additional information on support to the local economy in
response to PIs #401 and 402.
TO ENHANCE FOREST HEALTH – see additional information on forest health in response to PIs #147, 158,
and 159.
Public Interest #54: The Allegheny National Forest should develop and select an Alternative that combines
Alternatives A and B.
Sample Statement: [We] do not support the preferred alternative nor do we support the even more nonproductive alternative D. As it currently stands, alternative A would be the most deserving among those
presented although alternative B would be supported provided certain conditions in the proposal were
reconsidered such as the extent of late successional linkages and remote recreation areas along with the
reduction in uneven-age management. Best case scenario would be a hybrid of alternative A and B and the
coalition would encourage the Planning Team to consider such an alternative for the FLRMP. (#462)
Response: These opinions are noted. Alternative Cm was chosen since it best addressed the purpose and need for
Plan Revision. See the Decision and Rationale in the ROD (pp. 15-32) for choosing Alternative Cm and for short
comings of Alternatives A and B identified under the sections Why not Alternative A and Why not Alternative B
(pp. 30 and 31). See additional information on extent of late successional linkages in response to PIs #222, 223
and 225. See additional information on the extent of remote recreation areas in response to PI #315. See
additional information on reduction in uneven-age management in response to PIs #149, 150 and 151.

3.2.3 Alternative B
Public Interest #55: The Allegheny National Forest should choose Alternative B.
TO IMPROVE FOREST HEALTH AND CREATE DIVERSE WILDLIFE HABITAT
Sample Statement: We support the goals stated in Alt B versus Alt C. Alt B provides the largest suitable
acreage for timber management, and directs up to 20% of the forest into uneven aged management. This will
enhance wildlife habitat diversity. We need a viable, healthy forest that still produces a timber harvest. (#100)
TO BENEFIT THE LOCAL ECONOMY
Sample Statement: We support Alt B over Alt C for Allowable Sale Quantity (64MMBF/year) for timber
harvesting. This alternative would go further in the effort to provide the timber needed to support the
economy and business needs of the area. In the past, from 2001 to 2005, the ANF has only offered an average
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of 20.7 MMBF per year, which is a way below the capacity of the Forest. In order to obtain the greatest
economic value from the timber, it must be harvested at the proper time. (#203)
Sample Statement: The plan B has the capacity to generate 85 million dollars plus of labor income and 15.6
million dollars of local income to the school districts. These incomes are very important and substantial to the
survival of the communities in the Allegheny National Forest. (#418)
TO EMPHASIZE DEVELOPED RECREATION
Sample Statement: Tourism and recreation need to be recognized as an important economic factor in the
forest. It appears that developed recreation has not received a priority in the Plan as presented under
Alternative C, as only 1,477 acres within the 513,000 acre forest are listed as MA 7.1 for developed
recreation…We support the increase in developed recreation as presented in Alternate B, which increases
developed recreation to 1,772 acres. (#202)
TO LIMIT UNEVEN-AGED MANAGEMENT AND LATE STRUCTURAL LINKAGES
Sample Statement: The uneven aged silviculture systems employed in MA 2.2 are not proven successful
techniques. The forest should invest lands in MA 2.2 at the Alt. B level until more research is completed on
the effectiveness of MA 2.2. (#216)
Response: These opinions are noted. Alternative Cm was chosen since it best addressed the purpose and need for
Plan Revision. See the Decision and Rationale in the ROD (pp. 15-32) for choosing Alternative Cm and for short
comings of this Alternative identified under the section Why not Alternative B (p. 31). More specific elements are
addressed below:
TO IMPROVE FOREST HEALTH AND CREATE DIVERSE WILDLIFE HABITAT – see additional
information on forest health in response to PIs #147, 158, and 159. See additional information on diverse wildlife
habitat in response to PIs #202 and 211.
TO BENEFIT THE LOCAL ECONOMY – See additional information on benefits to local economies in response
to PIs #401 and 402.
TO EMPHASIZE DEVELOPED RECREATION – MA 7.1 was increased to 1,772 acres in Alternative Cm. See
additional information on developed recreation in response to PIs #337, 338 and 377.
TO LIMIT UNEVEN-AGED MANAGEMENT AND LATE STRUCTURAL LINKAGES – See additional
information on uneven-aged management in response to PIs #148, 149, 150 and 151. See additional information
on late structural linkages in response to PIs #222, 223 and 225.

3.2.4 Alternative C
Public Interest #56: The Allegheny National Forest should choose Alternative C and fully implement it.
TO MAINTAIN BALANCE BETWEEN MULTIPLE USES
Sample Statement: Among the alternatives presented by the Plan, the preferred alternative, Alternative C,
offers a balanced, science-based consideration of the wide range of uses and values of the forest. This
alternative represents a reasonable approach for addressing the contentious resource management conflicts
that have polarized the management of this forest over the years. As such, we support the Plan premised upon
the adoption of Alternative C. Importantly, Alternative C proposes to more than double the lands protected as
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Wilderness while also precluding road construction and timber harvesting in the inventoried roadless areas.
The disposition of the 34,000 acres originally designated as roadless will grow to over 46,000 acres proposed
for roadless management under Alternative C. Alternative C also outlines a balanced approach to timber
harvest, and the plan's full implementation will represent a significant increase in activity compared to recent
years, aiding in the achievement of many Plan objectives and providing economic benefit to surrounding
communities. (#246)
FOR WILDERNESS STUDY AREAS AND REMOTE RECREATION AREAS
Sample Statement: I am very pleased that the Heart's Content area, Minister Valley, Morrison Run area, and
Clarion River area have been included as Remote Recreation Areas, and Tracy Ridge and Chestnut Ridge are
Wilderness Study Areas. These are some of my favorite places to pursue remote, non-motorized recreation.
Please do not change these designations. (#262)
Response: These opinions are noted. See Decision and Rationale in the ROD for selection of Alternative Cm (pp.
15-32). We support full implementation of the LRMP. See Appendix B (pp. B-78 to B-81) for information on the
projected budget needed for full implementation. More specific elements of change between Alternative C and
Alternative Cm are addressed below:
TO MAINTAIN BALANCE BETWEEN MULTIPLE USES – the changes made in the Selected Alternative Cm
did not alter the intent or balance provided and analyzed in the Alternative C in the DEIS. That is the rationale
why an Alternative Cm replaced Alternative C.
FOR WILDERNESS STUDY AREAS AND REMOTE RECREATION AREAS – The following changes to the
Remote Recreation Areas have been made in the selected Alternative Cm: The bulk of the Minister Valley Area
has changed to Wilderness Study MA 5.2, with the area west of FR 420 changed to MA 3.0 (roughly 2000 acres).
This area contains some key long term oak research units where additional vegetation treatments are needed to
fulfill the research study, which has been underway for over 15 years. Morrison Run Area has been changed to
MA 2.2 Landscape Linkages, due to the current oil and gas development. MA 2.2 will have a mix of even-aged
management (primarily for oak), uneven-aged management to provide late structural values, and no active
management where road access does not exist.
The Tracy Ridge Wilderness Study Area has been changed to MA 8.2 its current congressional designation of
National Recreation Area. This designation is consistent with providing remote recreational opportunities.

3.2.5 Alternative D
Public Interest #57: The Allegheny National Forest should choose Alternative D.
TO INCREASE WILDERNESS AND REMOTE RECRATION AREAS
Sample Statement: I prefer alternative D because it contains the largest proportion of wilderness lands. We
need to preserve the maximum amount of pristine wild lands because they have multiple uses that cannot be
recovered if the character of these lands is altered. (#31)
Sample Statement: I support the designation of the Tracy Ridge, Chestnut Ridge, Minister Valley and
Allegheny Front areas as wilderness study areas as proposed in Alternative D. I further support the protection
of the Remote Recreation Areas as proposed in Alternative D. (#235)
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TO INCREASE LATE SUCCESSIONAL AND STRUCTURALLY COMPLEX HABITAT
Sample Statement: In general, the overall designations and management approach detailed within
Alternative D addresses, to a greater extent than Alternative C, a number of our concerns. The larger number
of areas given a special designation and greater proportion of late successional and uneven age management
throughout the forest within Alternative D builds more resilience into the system and provides more
opportunity to accommodate natural disturbances, better ensuring that the goal of a mixed aged class forest
with upwards of 25% mature, structurally complex forest is attained. (#95)
Sample Statement: Increase the acres managed with an emphasis on Habitat Connectivity with an emphasis
on core areas. Alternative D has 6,000 more acres than the preferred alternative in MA 2.2, and 19,000 more
acres managed as core areas. Alternative D widens the late structural linkages over the preferred alternative,
and increases the number of connectors and remote recreation areas (MA 7.2). The size of the
Bluejay/Duhring IUA is reduced to protect the goshawk and rattlesnake habitat. Amend the preferred
alternative to increase the emphasis on Habitat Connectivity as proposed in alternative D. (#138)
Sample Statement: [We] recommend that Alternative D be chosen as the preferred alternative. The larger
Management Area 2.2, Late Structural Linkages, focus on uneven-aged management, and designated
wilderness/wilderness study and remote recreation areas proposed in Alternative D would provide greater
protection for aquatic resources, increase interior forest habitat linkages, decrease habitat fragmentation, and
increase currently limited old-growth and late-successional habitat on the forest. (#159)
TO BALANCE ECOLOGICAL FUNCTION AND ECONOMIC USES
Sample Statement: Alternative D provides the best compromise between ecological values and economic
uses of the forest. This is the only alternative that spatially plans for a mosaic of late-successional forests
throughout Allegheny National Forest, with considerations for buffering least intensive uses and connecting
them with other similarly managed areas. (#331)
TO EMPHASIZE UNEVEN AGED MANAGEMENT
Sample Statement: Beyond the amount of land designated for wilderness we are very concerned about the
over-emphasis on even aged management in the Forest Service's preference for Alternative C. The greater
emphasis on uneven aged timber harvesting methods that are more in harmony with natural processes in
Alternative D would provide additional protection for the recreational opportunities and unique character of
the ANF. (#65)
TO REDUCE RESOURCE IMPACTS OF EQUESTRIAN USE
Sample Statement: Horseback riding can create many environmental problems, such as increased erosion,
stream contamination from their waste, and spread of hair. Allowing equestrian access to all areas of ANF
could create unchecked environmental damage. Alternative D seems like the best alternative because it limits
riding to specific areas of the forest which I assume were chosen because the impacts to the natural
environment would be minimized there. (#431)
TO REDUCE RESOURCE IMPACTS OF ATV USE
Sample Statement: We support the reduction in allocation of acreage to ATV/OHM Intensive Use Areas
(IUA) proposed in Alternative D of 40,519 acres…ATV/OHM use has a very high potential for serious
resource damage through soil compaction, rutting, puddling, noise and severe waterway disruption. Limiting
ATV/OHM use to relatively compact areas that can be patrolled and maintained is the only way to provide for
this use without creating the potential for widespread resource damage. (#329)
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Response: These opinions are noted. Alternative Cm was chosen since it best addressed the purpose and need for
Plan Revision. See Decision and Rationale in the ROD for choosing Alternative Cm (pp. 15-30) and for short
comings of this Alternative identified under the section Why not Alternative D (pp. 31 and 32). More specific
elements are addressed below:
TO INCREASE WILDERNESS AND REMOTE RECREATION AREAS – See additional information on
wilderness in response to PIs #299, 302 and 304. See additional information on remote recreation areas in
response to PI #315.
TO INCREASE LATE SUCCESSIONAL AND STRUCTURALLY COMPLEX HABITAT – See additional
information on late successional and structurally complex habitat in response to PIs #222, 223 and 225.
TO BALANCE ECOLOGICAL FUNCTION AND ECONOMIC USES – See additional information on
balancing ecological function and economic uses in response to PIs #147, 148 and 150.
TO EMPHASIZE UNEVEN AGED MANAGEMENT – See additional information on uneven-aged management
in response to PIs #147, 148 and 139.
TO REDUCE RESOURCE IMPACTS OF EQUESTRIAN USE – See additional information on resource impacts
of equestrian use in response to PI #355.
TO REDUCE RESOURCE IMPACTS OF ATV USE – See additional information on resource impacts of ATV
use in response to PIs #359, 362, 363, 364 and 365.

3.2.6 Alternatives Submitted by the Public
Public Interest #58: The Allegheny National Forest should choose Alternative D modified to include the
proposals outlined in A Citizens' Wilderness Proposal.
Sample Statement: Though I strongly favor Alternative D over all others in the DEIS, I would also urge the
Forest Service to reconsider the complete list of eight potential Wilderness Study Areas proposed in A
Citizens' Wilderness Proposal for Pennsylvania's Allegheny National Forest throughout the remainder of the
Forest Plan revision process. I and my wife have personally visited all these areas, and they clearly possess
the attributes that qualify them for WSA adoption. They would also help to relieve the tremendous pressures
on the ANF for non motorized dispersed recreation by potentially increasing the ANF land allocated to
wilderness to the level found broadly in other eastern forests. (#1)
Sample Statement: Alternative D of the draft Environmental Impact Statement is a good first step
recommending four areas for wilderness, Chestnut Ridge, Tracy Ridge, Allegheny Front and Minister Valley.
Each of these areas has outstanding natural features, opportunities for solitude and primitive recreation among
other wilderness values, and should be recommended as wilderness in the final plan. All eight areas identified
in the Citizens' Wilderness Proposal for Pennsylvania's National Forest should be recommended as
wilderness, however. (#376)
TO PROTECT BIRD SPECIES
Sample Statement: I just want to share some information on the bird life of the Allegheny National Forest.
Throughout the year, there are over 300 species of birds found in the Allegheny National Forest, including 37
species of warbler, 16 raptors, seven owls, 31 species of waterfowl, numerous sparrows, oriole, chickadee,
wading birds, blackbirds, eagles and others. Many of these species which are found commonly in the
Allegheny are found only rarely in other areas…They are birds people will come to see, but only if there
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habitat is protected. I support plan Alternative D with the addition of Citizen's Wilderness Proposal to provide
for long term security of these bird species. (#405)
Response: These opinions are noted. See the Decision and Rationale section in the ROD for choosing Alternative
Cm (pp. 15-31 and specifically pp. 17-20 for a discussion of wilderness) and for short comings of this Alternative
identified under the section Why Not Alternative D (pp. 31 and 32). Also, see FEIS, Chapter 2, section 2.5.1,
Alternatives considered, but eliminated from further study (pp. 2-27 and 2-28) for the rationale on why “A
Citizen’s Wilderness Proposal” was not analyzed in an Alternative. Also, see Appendix C Roadless Area
Inventory/Wilderness Evaluation.
Designation of Wilderness Study Areas is not the only method by which the ANF provides habitat for birds and
other wildlife. For more information on birds and species viability analysis see PIs #268, 269, 270, 271, 272 and
265.
See response to PI #304 for a summary of the consideration and allocation of each of the areas recommended for
wilderness in “A Citizen’s Wilderness Proposal.”
Public Interest #59: The Allegheny National Forest should consider and offer the Sierra Club proposal as a
valid Alternative.
Sample Statement: The existing range of alternatives is inadequate. All Forest Service alternatives include
large amounts of commercial logging, inadequate habitat protection for threatened and endangered species
and other species with viability concerns, inadequate designations of new wilderness study areas, and no
curbs on uncontrolled oil and gas development. [We] oppose commercial logging on all federal public lands,
including national forest system lands. We request that a Supplemental Draft Environmental Impact
Statement (SDEIS) and new PLRMP be prepared based on new analyses which addresses the concerns and
issues that we raise in this letter. The product of these new analyses should be fully developed into an
“Alternative E.” (#329)
Response: This opinion is noted. This request is very similar to the Allegheny Wild! Proposal, in which one of
many resolutions was to stop commercial logging on the ANF. The Allegheny Defense Project’s Allegheny Wild!
Alternative was considered, but eliminated from further study. See FEIS, Chapter 2, section 2.5.1 for an
explanation (pp. 2-14 to 2-26). This request duplicates aspects already considered, so no new Alternative was
created in the FEIS. Items that addressed no commercial logging include the minimum benchmark analysis
(which reflects no vegetation management). This was used in the Species Viability Analysis; see FEIS, Appendix
E.
Public Interest #60: The Allegheny National Forest should consider and offer Allegheny Wild! as a valid
Alternative.
TO SERVE AS A BASELINE FOR CONSIDERING OTHER ALTERNATIVES
Sample Statement: The Forest Service must reconsider its decision to eliminate Allegheny Wild! as an
alternative for the public to consider. The Forest Service acknowledged that many of the issues raised in
Allegheny Wild! are addressed in the revised Forest Plan, but because of two issues - ending commercial
logging and oil and gas drilling - they would not consider it any further. This is wrong because Allegheny
Wild! serves as a baseline from which all other alternatives could be weighed. (#295)
TO PROVIDE FOR WILDERNESS, RECREATION, RESTORATION AND WILDLIFE HABITAT
Sample Statement: None of the four alternatives described in the revision documents adequately provide
sufficient emphasis on low impact recreation, wilderness watershed protection and wildlife habitat, so I would
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like to state my support for an alternative alternative, Allegheny Wild! This alternative does provide for the
forest uses and values that the American public increasingly demands. This alternative provides increased
wilderness, special recreation areas, forest and watershed restoration, watershed protection and habitat. (#365)
Sample Statement: [We] have proposed a restoration program in...Allegheny Wild! to hire local citizens to
do restoration work in the Allegheny National Forest…Adopt [our] proposed restoration program as part of
the EIS. (#295)
FOR SPECIAL AREA DESIGNATIONS
Sample Statement: The Forest Service should adopt proposals for Natural Areas, Scenic Areas, Research
Areas, Forest Recreation Areas, and Historic Areas recommended by the Allegheny Defense Project as well
as special area designations for other locations worthy of such. (#295)
FOR THE ALLEGHENY WILD! OLD GROWTH MANAGEMENT PLAN
Sample Statement: The Draft Plan Ignores Old Growth/Wildlife Connectivity: The Forest Service has failed
to adopt an old growth management plan for the Allegheny National Forest despite its own studies suggesting
it is necessary. The FS needs to support the Allegheny Defense Project's Old Growth management plan for
connectivity between Wilderness and other protected habitats for wildlife. (#295)
TO BENEFIT THE LOCAL ECONOMY
Sample Statement: The Allegheny Wild! Plan proposes over 200 miles of new hiking, bicycle, cross-country
ski and horse trails. And, the restoration and conservation work needed in The Allegheny will provide jobs for
local economies. For a recent example of this economic effect, look at the economic benefits created by
tourists cycling the Great Allegheny Passage bike trail. A strong commitment to recreational opportunities
and scenic management will bring more people - and more money - to the economies surrounding the
Allegheny. (#195)
Response: The ANF considered the Allegheny Wild proposal, but did not develop it as an Alternative developed
in detail. The reasons why this was not considered in detail is described in the FEIS Chapter 2, section 2.5.1 (pp.
2-14 to 2-26). In brief, the proposal would like to see commercial logging and oil and gas development ended on
the ANF and management redirected to restore the forest to “natural” (i.e. pre European settlement) conditions.
Many of the issues raised in the proposal are addressed in the LRMP either through revised standards and
guidelines or in the range of Alternatives. Some of the issues raised (e.g. ending commercial timber harvest) did
not address the purpose and need of the revision, were outside the scope of the LRMP or infeasible (e.g. phasing
out private oil and gas development).

3.3 Air and Water Quality
3.3.1 Air Quality
Public Interest #61: The Final EIS should describe how air quality will be defined and measured, and detail
how deficiencies will be managed.
Sample Statement: How will air quality levels be defined, detected, and/or measured? What will the
response be if the standards are exceeded? (#95)
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Response: Air quality levels are defined by the EPA’s National Ambient Air Quality Standards (NAAQS) which
are given for each pollutant in the FEIS, Air Quality section, Affected Environment (pp. 3-52 to 3-55). The
criteria pollutants are detected and measured on a regional scale by State and Federal Agencies. If regional
standards are exceeded, State and Federal Agencies will determine the needed changes in the regional emissions.
The ANF will comply with the direction set forth by these agencies.
Public Interest #62: The Final EIS should analyze the impacts of air pollution, acid deposition and groundlevel ozone and develop plan standards and guidelines to address regional air quality.
Sample Statement: The ANF's Forest Plan Revision must incorporate air quality standards and guidelines
into its management plan that will address the impacts of air pollution such as acid deposition and groundlevel ozone, which are seriously affecting the health of Pennsylvania's forests and its citizens. If poor air
quality is harming our forests, it is harming our citizens...The FS must develop Plan standards and guidelines
requiring the FS to review and comment on ANF region air quality permits (#295)
Response: The ANF addressed effects of air pollution in the following sections: FEIS 3.2.4 Air Resources
section, FEIS 3.2.2 Soil Resource - Affected Environment - Soil Nutrients and Cumulative Effects - Soil Nutrients
sections, as well as FEIS 3.3.1 Forest Vegetation - Affected Environment - Forest Health - Ozone, Site/Species
Nutrient Capacity, and Atmospheric Deposition and Cumulative Effects - Forest Health sections.
A 2500 Watershed and Air LRMP goal states: “Cooperate with regulatory agencies to reduce adverse effects of
air pollution and atmospheric deposition on forest ecosystems.” (LMRP p. 14) The LRMP does not preclude the
ANF from reviewing and commenting on region air quality permits.

3.3.2 Water Quality
Water Quality Regulations
Public Interest #63: The Allegheny National Forest should adopt PA DEP water quality standards.
Sample Statement: We suggest that the following standard be adopted to protect existing uses. “Support the
most protective water use designation merited by the biological and chemical characteristics of a stream basin
as defined by Pennsylvania Department of Environmental Protection 25 Pa. Code, Chapter 93, Water Quality
Standards Regulations.” Such a standard will allow Allegheny National Forest staff to best support the most
protective water quality designation. (#63)
Response: The ANF has adopted this as a standard under All Water Resources (LRMP p. 74).
Public Interest #64: The Forest Plan should provide for compliance with the Clean Water Act and Clean
Streams Law of Pennsylvania.
Sample Statement: The Clean Water Act / Clean Streams Law of Pennsylvania requirements are not being
adhered to on the ANF nor does the Draft Plan demonstrate a commitment to enforce those federal and state
laws on the ANF with specific standards and guidelines to protect watersheds. (#295)
Response: A new standard has been added to the LRMP in 2500 Watershed and Air Management: All Water
Resources. It states: “The appropriate State or Federal permits will be acquired for the discharge of dredged or fill
material into a waterway, its 100-yr floodplain, or any lake, pond, reservoir, or wetlands following
Commonwealth Regulations and Section 404 of the Clean Water Act.” In addition, the ANF will implement
LRMP Design Criteria on all projects which are consistent with the PA DCNR Forest Management Plan and PA
DEP Best Management Practices. These design criteria, which control erosion and sedimentation and minimize
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development in riparian corridors, will be followed to be in compliance with the Federal Clean Water Act and the
Commonwealth’s Clean Streams Law.
The first standard listed under the 2800 Minerals and Geology section of the LRMP states that OGM development
must comply with Commonwealth and Federal Law. OGM development will also be evaluated against the design
criteria in the LRMP for all resources.
Watersheds
Public Interest #65: The Final EIS should include an assessment of Allegheny National Forest watersheds.
Sample Statement: The FS Draft Plan fails to properly assess ANF watersheds to prevent damage to water
resources. (#295)
Response: The goals, objectives, and design criteria in the LRMP provide for the protection of watersheds.
Specifically, the design criteria in 2500 Watershed and Air Management provide for the protection of water
resources and water quality. The ANF provided a summary of land ownership in watersheds, as well as timber
harvest suitability in the following sections: FEIS 3.2.3 Water Resources – Affected Environment and Direct and
Indirect Effects. Since the ANF proclamation boundary is within 15 watersheds ranging in size from 77 to 258
square miles it is easier to complete watershed assessments at the project level. At the project level, watersheds
can be evaluated for the current condition of water resources and the effects from activities.
Public Interest #66: The Forest Plan should include mandatory provisions to protect watersheds.
Sample Statement: Watershed protections within the Forest Plan are given low priority, are often optional,
and in some cases, have been blatantly weakened to prevent their enforceability. For example, the
requirement that oil and gas exploration companies comply with water protection requirements of the Forest
Plan is an optional 'guideline.” In the past, Forest Plan “guidelines” that protected spring seeps and riparian
areas were mandatory requirement. (#291)
DESIGNATE MANAGEMENT AREAS
Sample Statement: The Forest Plan Must Have Management Area Re-Zoning That Properly Reflects The
Original Intent Of Allegheny Establishment For Watershed Protection - Not Commercial Extraction. (#295)
Response: Watershed protection is provided across all ANF lands through Plan Goals, Objectives, and Design
Criteria in the LMRP, 2500 Watershed and Air Management. As a result, there are no specific MAs titled
‘Watershed Protection’. The design criteria provide direction for avoiding and minimizing impacts to watershed
resources. In addition, see PI #98 for discussion on water protection requirements for OGM development and PI
#251 for discussion on protection of seeps and riparian areas. See PI #1 for discussion on the role of standards and
guidelines in the LRMP.
Public Interest #67: The Allegheny National Forest should prohibit all management activities that impact
watersheds.
Sample Statement: Past and present industrial logging and oil and gas activities demonstrate that the FS is
not adequately protecting water resources on the ANF. No activities should be occurring that are damaging
watersheds. (#295)
Response: It is not within the scope of MUSYA, NFMA and other laws providing direction to the Forest Service
to halt all activities that impact watersheds. Impacts are predicted to occur in the course of pursuing multiple use
objectives. However, the LRMP provides standards and guidelines to mitigate those impacts (see response to PI
#66). Since LRMP standards and guidelines will meet or exceed the PA Department of Environmental
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Protection’s Best Management Practices, they will meet the goals of the Clean Water Act to protect water quality
from non-point source pollution.
Public Interest #68: The Forest Plan should emphasize wilderness areas, remote recreation areas and
roadless areas to protect watersheds.
Sample Statement: Wilderness Areas and Remote Recreation Areas are good…You have such a limited
opportunity with the tremendous number of gas and oil roads. Roadless areas encourage recovery. The roads
superimpose a “new”, added drainage system. They increase flow peaks, and this gives you an added
limitation as to what you can do on your watersheds to begin to reverse the destabilization of your stream
channels and their ability to carry water. (#20)
Response: The ANF has emphasized wilderness and remote recreation areas in the Alternatives. We have also
selected additional wilderness study areas in Alternative Cm (Minister Valley and Chestnut Ridge as Wilderness
Study Areas) and provided a new designation, remote recreation area (MA 7.2), for Clarion River, Hickory Creek
Addition and the Hearts Content Area. In the new MA 7.2 designation, we emphasize the area as predominantly
without roads. MA 2.2 also does not generally allow construction of new roads. We also provide an objective to
decommission roads in these areas where possible (see MA 7.2 design criteria in the LRMP on p. 137). See PI
#66 for a discussion on how the design criteria in the LRMP protect watersheds.

3.4 Soils
3.4.1 Soil Classification
Public Interest #69: The Allegheny National Forest should use LTA, ELT and/or ELTp soil classifications
for project planning.
Sample Statement: I started the Soil Group I, II, and III system it was ok in 1986, but now there is a better
system that looks at the total landtype and not just soils and provides an appropriate scale for projects of
different scales and intensities. Depending on scale and management or project work LTA's, ELT's and/or
ELTp's should be used rather than individual soil types. ELT's and ELTp's provide landtype descriptions, soil
descriptions, plant information, and information on resistance, resilience, and amplitude of the landtype. The
grouping of similar items provides a frame work for organizing knowledge about ecosystems and landscapes.
This grouping can include biological elements and variables (e.g., species distribution, species richness, plant
community structure, habitat area and shape) and physical features and processes (e.g., soil type,
precipitation, topography), or some combination of biotic and biotic features. (#214)
Response: Clarion University, Pennsylvania State University and others have been partners with the ANF over 10
years in developing the Ecological Classification System. In 2005, a final delineation of LTAs and ELTs for the
ANF was completed and used in the planning process as part of the Ecological Context (available on the ANF
website). We have not advanced to the point where we can prescribe management actions and apply standards and
guidelines by ecological units. The relationships between management actions and ecological units need more
research and field testing but we look forward to working with our partners to further refining the use ecological
units on the ANF. The ANF does use LTA and ELT classifications for project level analysis.
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3.4.2 Mitigation of Impacts
Public Interest #70: The Forest Plan should emphasize methods of timber extraction that have minimal
ground disturbance.
Sample Statement: When it comes to resource extraction, we should be able to have logging on the forest,
but it should rely on either horse teams or track machines using logging arches for lesser land impact.
Wheeled skidders should be prohibited. (#408)
Sample Statement: I feel that all the other areas [besides MA 6.3 and MA 8.1] could be harvested using
helicopter logging or some other from of harvesting that would minimize ground disturbance. (#277)
Response: The type of harvesting equipment used during salvage and other types of harvesting would be
determined when future projects are proposed and developed, and is influenced by a number of factors, in
particular soil disturbance. Decisions of this nature are made at the project level and based on known site-specific
conditions and the forestwide and management area standards and guidelines, particularly those in the 2400 and
2500 sections (LRMP, Parts 3 and 4). While some equipment may cause some ground disturbance, regional
direction limits detrimental ground disturbance for Forest Service activities. See FSH 2509.18 – Soil Management
and see the standards and guidelines in the Part 3, 2500 Watershed and Air Management, Soils section of the
LRMP. In addition, see response to PI #73.
Public Interest #71: The Forest Plan should retain seasonal logging restrictions on poorly or moderately
drained soils and require the use of low ground pressure skidding equipment.
Sample Statement: The Forest Service said in the 1986 Forest Plan: “On 'poorly' and 'moderately' drained
soils, seasonal logging restrictions and/or low ground pressure skidding equipment will be utilized.” This
requirement is gone in the PLRMP. The only aspect of this once mandatory requirement in the PLRMP is
where the Forest Service states: “seasonal restrictions on vegetation management activities may be imposed to
protect or manage featured plant or animal species, to provide recreational opportunities, or to protect soil and
water resources.” This means that the Forest Service no longer has to restrict itself to seasonal logging and/or
utilizing low ground pressure skidding equipment to log on poorly and moderately drained soils…The section
on watershed and air management does not cover this either because that section simply says: “equipment
operation will only occur when soils are capable of supporting equipment without incurring detrimental
compaction, puddling, or rutting in excess of regional standards.” That is clearly not the same as placing
seasonal restrictions for logging on sensitive soils. (#327)
Response: Between draft and final LRMP, an additional guideline was added in section 2500 Watershed giving
more protection to sensitive soils. These soils are protected by the guidelines in the LRMP as well as by regional
direction - FSH 2509.18 – Soil Management. The current protection not only allows for seasonal logging
restrictions to be used but also limits logging on these soils during unexpected wet periods that may occur outside
of the restrictions. By saying “equipment operation will only occur when soils are capable of supporting
equipment without incurring detrimental compaction, puddling, or rutting in excess of regional standards” the
soils must be considered year round as a potential restriction to equipment operation.
See also FSH 2509.18 – Soil Management discussion in the response to PI #73. See response to PI #1 for
discussion on the role of standards and guidelines in the LRMP.
Public Interest #72: The Allegheny National Forest should use more rigorous standards and best
management practices when harvesting on steep slopes.
Sample Statement: Another important consideration is the suitability of timber harvests on slopes up to 40
percent. This is a concern where steep slopes drop directly to streams and where large areas of disturbance
exist above these slopes. Oil and gas development, roads and large areas of disturbance exist above these
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slopes. Oil and gas development, roads and large timber harvests are examples of activities that may
challenge the integrity of even well forested steep slopes. Harvests on slopes exceeding 25% should be
subject to more rigorous standards and (best) management practices. (#95)
Sample Statement: Steep slopes present multiple safety and resource protection problems for logging
operations. This Guideline should be re-written as a Standard with no exception for salvage logging. (#329)
Response: The steep slopes guideline has been rewritten to limit salvage logging to full suspension or winching.
See LRMP, Part 3, 2400 Vegetation Management, Steep Slopes section and Part 3, 2500 Watershed and Air
Management, Soils section.
Steep slopes greater than 40% are considered unsuitable for timber harvest across the ANF. While harvest on
slopes 25 to 40% can be considered depending on site characteristics, best management practices and mitigation
measures are determined at the project level according to management objectives and LRMP design criteria.
Harvesting on steep slopes is mainly a concern due to soil disturbance and the increased propensity for exposed
soil to move downhill, either as mass movement (such as landslides) or as stream sediment. We have a number of
mitigation measures that we can apply to timber harvesting at the project level to reduce the potential for soil
disturbance and movement, including not allowing heavy equipment on steep soils, limiting road construction and
the use of skid trails, using helicopters to yard logs and changing silvicultural prescriptions to leave more trees.
Public Interest #73: The Forest Plan should make guidelines to protect soils from erosion and compaction
mandatory.
Sample Statement: Forest Plan requirements to protect soil erosion and compaction have been either
removed from the management plan, or made into optional guidelines. (#295)
Response: Soils on the ANF are provided protection in both the LMRP and regional direction, FSH 2509.18 –
Soil Management. The LMRP provides soils protection by limiting the use of sensitive soils and requiring erosion
control measures (pp. 72-74). FSH 2509.18 – Soil Management addresses detrimental soil disturbance:
compaction, displacement, puddling/rutting, burned, eroded and mass movement. The combination of these
conditions is limited to 15% of the activity area. Rutting is limited to 5% of the activity area included in the 15%
disturbance. Activity areas are areas of potential soil disturbance that will be expected to produce biomass in the
future (i.e. timber harvest units, log landings, prescribed burn areas and the corridors of temporary and skid
roads). Activity areas will be smaller in extent than project areas.
Each of these conditions is defined by regional standards (FSH 2509.18 – Soil Management) as shown below:
•

Detrimental compaction is defined as a 15% relative increase in bulk density.

•

Detrimental displacement is a loss of 25% of the uppermost mineral horizon.

•

Detrimental puddling is the alteration of soil structure severe enough to reduce the permeability and
infiltration rate of the soil by foot, hoof, or vehicular traffic.

•

Detrimental rutting is a severe form of puddling with ruts 6 inches deep and 10 feet long.

•

Detrimentally burned soils result from high intensity fires and are identified by: Reddish color; fine
roots/organic matter charred in upper 25 percent of the organic matter rich mineral soil surface layer (not
to exceed one inch) and, in poorly developed soils that lack such a mineral surface soil, oxidation of
organic surface layer (O horizon); hydrophobic conditions.

•

Detrimentally eroded soils are determined by the presence of rills, gullies, and pedestals.
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•

Detrimental mass movement includes slumps, debris flows, and landslides.

Soil disturbance is monitored according to the LMRP monitoring plan (p. 56) to assure that these limits are not
exceeded.
See response to PI #1 for discussion on the role of standards and guidelines in the LRMP.

3.5 Oil, Gas and Minerals
3.5.1 Regulations
Federal Regulations
Public Interest #74: The Allegheny National Forest (should or should not) recognize that it has greater
authority to place restrictions on surface occupancy associated with private OGM development.
Sample Statement: The Forest Service has regulatory power granted by Congress. As for the Forest Service's
power to regulate, we understand that the Forest Service has historically granted permission for owners to
access their mineral rights by pursuing a cooperative approach, guided by the 1980 Minard Run decision. We
note, however, that the Minard Run case was decided purely under Pennsylvania property law dealing with
the easements that occur when the surface of the land is separated from the mineral estate beneath it. The
United States was granted no greater rights than any other landowner in that case, but only because the United
States “specifically disclaimed any intention of proceeding as a sovereign in regulating the use of the
surface.” Therefore, the Minard Run decision does not present the full range of the Forest Service's regulatory
power over oil and gas development. Not only does the Forest Service have rights under Pennsylvania law as
a surface owner to ensure that access to mineral rights is restricted to the reasonable use essential to remove
the minerals (see below), but the Forest Service has been granted authority by Congress to regulate surface
occupancy under federal regulations. We believe this power is complementary to Forest Service rights as a
surface owner and, while it may not allow the Forest Service to deny the owners access to their mineral rights,
it does allow the Forest Service, under its regulations, to place reasonable restrictions on surface occupancy.
In other words, while a cooperative or collaborative approach to managing private oil and gas development is
certainly preferable, under federal law, the Forest Service has coercive power to require mineral owners to
follow its regulations…This is illustrated by the Duncan Energy cases from North Dakota related to private
oil and gas development in the Custer National Forest. Although Duncan Energy is not controlling law in
Pennsylvania, we believe it, rather than Minard Run, illustrates the full range of Forest Service power over oil
and gas development which comes from both state property law and federal law. We believe these two
complementary sources of power allow the Forest Service to determine the reasonable use of National Forest
surface land and to insist that the oil and gas development cause as little impact as possible on the surface
resources of the Allegheny National Forest. (#327)
Sample Statement: By extension of Pennsylvania law, a U.S. District Court in Minard Run required advance
written notice, including five enumerated items, to afford the Forest Service an opportunity to timely react by
making arrangements for timber removal and/or proposing acceptable alternative locations. However, the
requirement that an OGM Holder act reasonably by using a less burdensome alternative location is the extent
of an OGM Holder's legal obligation to accommodate a surface owner such as the Forest Service. There is not
additional requirement to affirmatively undertake mitigation measures as set forth in the proposed Plan, and
the Forest Service has no legal right as surface owner to unilaterally designate “management areas” that result
in burdensome requirements. To the extent that the Plan will require such measures, it constitutes an unlawful
use of regulatory authority and an impermissible Taking of private property without just compensation.
(#470)

Allegheny National Forest Final Environmental Impact Statement

A-47

Appendix A—Public Involvement

Sample Statement: Private lease road construction, maintenance and reconstruction must satisfy Best
Management Practices (BMP) required by the Pennsylvania Department of Environmental Protection (DEP)
to minimize soil erosion and sedimentation, thereby protecting surface waters and their existing uses. The
DEP-required BMPs may not strictly adhere to the Plan's standards and guideline for Forest roads, but they
are nevertheless adequate to protect water quality and aquatic habitat so long as the BMPs are properly
implemented. (Footnote: DEP-required BMPs for oil and gas lease roads and well pads appear to be meeting
their intended environmental purposes. As noted in the DEIS, “currently there are no streams listed on the
303(d) list by DEP for sediment delivery from National Forest or OGM activities.” (see Page 3-42)). (#324)
Sample Statement: Forest-Wide Design Criteria, 2800 Minerals and Geology Private Minerals. We have
concerns with the unduly permissive language of this section. We believe that the Forest Service's duty to
protect the ANF mandates strong language that emphasizes (1) that the Forest Service will uphold its rights as
a surface owner and that disturbance of the federal surface will only be permitted to the extent that it is
necessary, and (2) that the Forest Service has authority to regulate use and occupancy which includes the
authority to determine the reasonable use of the federal surface. For example, the discussion states: “The
degree of adherence to the following standards and guidelines, with respect to the exercise of private mineral
rights, will vary as those relative rights vary.” However, this is only true of reserved mineral rights which are
governed by deed provision and which may therefore vary based on what regulations were in force at the time
and incorporated in the deed. Outstanding mineral rights, on the other hand, are not governed by varying
deeds and therefore the relative rights of the owners and the Forest Service will not vary. Similarly, the
“standards” ought to be strictly mandatory. (#327)
Response: The ROD (p. 29) states that the “design criteria sets forth a rebuttable presumption for operational
standards that protect publicly-owned surface resources from unreasonable interference due to oil and gas
development while allowing access necessary for such development.” This approach led to several modifications
from the PLRMP to the final LRMP. This included the deletion of the draft introductory section referenced by the
fourth respondent. The first standard of the 2800 Minerals and Geology design criteria (LRMP p. 90) clearly
speaks to the requirement that “land management decisions must not preclude the ability of private mineral
owners to make reasonable use of the surface.” It also makes clear that “reasonable surface use for the
development and operation of subsurface rights will be evaluated based on the design criteria and other direction
of this plan.” The ROD (p. 30) further acknowledges “there will be times where law, regulation, ownership rights
and physical circumstances may, together or individually, require the application of design criteria different from
those set forth in the revised Forest Plan. However, these situations should be viewed as the exception rather than
the rule.”
Public Interest #75: The Forest Plan should revise desired condition and goal statements with respect to
OGM development.
Sample Statement: It is not as easy…to understand how the Forest Service, despite all of the evidence about
the impacts of oil and gas drilling on soil and other resources, still says: “the ANF will cooperate in the
development of these subsurface rights consistent with maintaining appropriate conservation of ANF surface
resources.” These statements are not reconcilable. The Forest Service is clearly not “maintaining appropriate
conservation of ANF surface resources” in the way it currently “cooperates” with oil and gas companies
drilling in the Allegheny. (#327)
Sample Statement: The proposed Plan includes two goal statements for 2800 Minerals and Geology: Help
meet local and national energy resource needs by considering opportunities for energy development and the
supporting infrastructure on the ANF. Reasonably protect surface values and mitigate impacts caused by oil,
gas and mineral (OGM) operations by working cooperatively with OGM operators and Commonwealth and
federal regulatory agencies. In light of the ANF's unique position of being jointly owned and managed by the
USFS and private mineral owners, we suggest that the first goal statement be revised to read: Help meet local
and national energy resource needs by considering opportunities for energy development and the supporting
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infrastructure on the ANF and by encouraging the private oil and gas industry to develop the oil and gas
resources beneath ANF lands using innovative techniques to minimize surface resource disturbance. The
additional language is adapted from a similar statement made by the USFS in its 1984 Handbook for Oil and
Gas Administration for the Allegheny National Forest. (#324)
Sample Statement: The Plan is contrary to national Forest Service policy. As set forth in the Plan, the Goals
for Minerals and Geology include “Help meet local and national energy resource needs by considering
opportunities for energy development and supporting infrastructure on the ANF.” This draft Goal is contrary
to current Forest Service policy on the national level. To the contrary, the Forest Service Manual states that
the policy of the Forest Service is to promote mineral and energy development, not merely to “consider
opportunities” for the same. Specifically, the Forest Service Manual states the mission of the Forest Service as
follows: The availability of mineral and energy resources within the National Forests and Grasslands
significantly affects the development, economic growth and defense of the Nation. The mission of the Forest
Service in minerals management is to encourage, facilitate, and administer the orderly exploration,
development, and production of mineral and energy resources on national Forest System lands to help meet
the present and future needs of the Nation. To effectuate the above-stated mission, the primary objective set
forth in Section 28902 (Objectives) of the FSM is to “Encourage and facilitate the orderly exploration,
development, and production of mineral and energy resources on National Forest System lands to maintain a
viable, healthy minerals industry.” In addition, with respect to private mineral rights specifically, Forest
Service policy is to “ensure that private mineral rights are protected when resource management decisions are
made that affect National Forest Lands.” (#470)
Response: Minerals development is one of the established uses of national forests and owners of private mineral
estates have a legal right to develop that estate. Recognizing this, the desired condition and the goal statement of
the LRMP (LRMP pp. 10 and 15) encourage cooperation for orderly development of mineral resources. We have
adjusted this goal statement based on the cited Forest Service Manual direction.
The LRMP balances these rights for private development of subsurface resources by clearly stating its intention
that “surface development ...causes the least amount of impact” and that restoration occurs after use is finished
(LRMP p. 10). The Goal (LRMP p. 15) also emphasizes cooperation with partners to protect surface values and
mitigate impacts of OGM development.
Public Interest #76: The Allegheny National Forest should require bidding on OGM road construction
timber sales.
Sample Statement: Oil and Gas Companies are the largest timber purchasers on the ANF and pay the least
amount of money at the expense of the taxpayers. A new forest plan must end this secret, no bid timber sale
program, which costs the taxpayers millions of dollars each year. The Forest Service is allowing oil and gas
companies to build roads on the ANF without an Environmental Assessment in violation of federal law. The
Draft Plan ignores this illegal road building. (#295)
Response: Oil and gas companies are not the largest timber purchasers on the ANF. In FY 2006 (October 1, 2005
– September 30, 2006), the ANF sold a total of 28,923 MBF of timber, of which 23,237 MBF (80.3%) was sold to
timber purchasers through the competitive bid process and 5,687 MBF (19.7%) was sold to the oil and gas
companies directly. The oil and gas companies paid an average of $426.31/MBF for their timber and the timber
purchasers averaged $600.59/MBF for their timber. It is hard to compare the average price paid directly due to
the many variables involved, such as species, size and volumes per acre. The oil and gas companies are charged
the timber Settlement Price. The timber Settlement Price includes the anticipated bid premium that we would
normally expect to receive on bids for sales offered to purchasers. Thus, the timber that is sold to oil and gas
companies is not sold at a special discount compared to that sold to timber purchasers. Information on the price
and method by which ANF timber is sold to both oil and gas companies and timber purchasers is publicly
available. In addition, see response to PI #77.
Allegheny National Forest Final Environmental Impact Statement

A-49

Appendix A—Public Involvement

Public Interest #77: The Allegheny National Forest should comply with NEPA requirements while
regulating OGM development.
Sample Statement: We understand that Forest Service approval of private oil and gas development is a
function of both the Forest Service's rights as a surface owner under Pennsylvania law and its authority under
36 C.F.R. section 251.50 to require those seeking to use National Forest lands to submit a proposal for such
“special uses” and receive authorization. We believe that because the Forest Service has discretion to consider
environmental impacts, has significant influence over the final outcome of the private project, and a duty to
protect the National Forests, granting such “special use” authorization is a federal action that triggers NEPA
applicability. (#327)
Sample Statement: Federal law grants the Forest Service clear authority to control surface disturbance by
owners of subsurface rights. This authority has been upheld in multiple circuit court decisions. The refusal of
the FS to follow National Environmental Policy ACT procedures in a new well development is also
unacceptable to us. Under federal case law, the permission to develop OGM facilities granted by the Forest
Supervisor is legally equivalent to the issuance of a permit by the Forest Service. As such, the FS has both
stewardship and legal responsibility to follow standard NEPA procedures and, at a minimum, prepare an
Environmental Assessment (EA) for each new development. (#329)
Response: This is a procedural comment and not a LRMP decision. All NEPA requirements for implementing the
LRMP will be fulfilled.
Public Interest #78: The Forest Plan should include a standard or guideline that states it will not approve
future federal mineral leases on the ANF.
Sample Statement: Forest-Wide Design Criteria, 2800 Minerals and Geology, Federal Minerals: The
Acquired Lands Act of 1947 established a separate mineral leasing system for all minerals on acquired public
lands. Under this system, “no mineral deposit covered by this section shall be leased except with the consent
of the head of the executive department having jurisdiction over the lands containing such deposit and subject
to such conditions as that official may prescribe to insure the adequate utilization of the lands for the primary
purposes for which they have been acquired or administered.” Thus, although administered by the Department
of Interior, the Forest Service may deny lease approval on acquired national forest lands, or prescribe
conditions on such leases. Given the high level of private oil and gas development in the ANF and its
extensive impacts throughout the forest, we would suggest a standard, or at minimum a guideline, that the
Forest Service will not approve future federal mineral leases in the ANF. Procedurally, this may require a
revision of the current leasing analysis (a suggested plan objective above). (#327)
Response: The LRMP (Standards and Guidelines 2800, Federal Mineral Leasing, p. 92) identifies four
stipulations for federal leasing:
1. Withdrawn
2. Not available for leasing
3. Leasing with no surface occupancy
4. Leasing with limited surface occupancy
Under the LRMP, federal minerals located in Management Areas in the first or second stipulations will not be
offered for leasing (MAs 5.1, 5.2, 8.1, 8.2, 8.3, 8.4 and 8.5). Management Areas in the first, second or third
stipulations are identified in the Minerals and Geology section of each MA discussion in Part 4 of the LRMP.
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See Appendix F, p. F-1, paragraph three, for a list of Federal minerals that have been withdrawn or are
unavailable for leasing. See FEIS Chapter 3, pp. 3-6 and 3-7 for discussion of withdrawn minerals by Alternative.
Role of Standards and Guidelines
Public Interest #79: The Allegheny National Forest should clarify the role of standards and guidelines in
regulating privately owned OGM development.
Sample Statement: Section 2800 of Part III is titled Minerals and Geology. It addresses federal and private
mineral development on the Allegheny National Forest. Notwithstanding the introduction's reference to
“principles,” the paragraphs discussing private minerals prescribe standards and guidelines. Standards are
described as something to be adhered to and guidelines are characterized as an ANF management expectation.
At the same time the standards and guidelines are also described as providing the “primary basis of evaluation
and negotiation between the ANF and Oil, Gas and Mineral operators.” This language is confusing,
particularly when the introductory comment about “principles” (suggesting that this is something other than
or additional to a standard or guideline) is added to the mix. (#275)
Sample Statement: I am concerned about your standards and guidelines for private minerals. Many are
similar to what is in the current Forest Plan, but with subtle differences in wording. For example, the word
“should” is often used in the proposed standards and guidelines where the word “will” is used in the current
ones. I assume this is significant and I hope it's not an attempt by the Forest Service to shirk its
responsibilities to protect publicly owned surface property during private mineral development. I also
question your statement that “The degree of adherence to the following standards and guidelines with respect
to the exercise of private mineral rights will vary as those relative rights vary.” That does not make sense to
me and it appears you are setting the stage to abdicate your responsibilities to protect public property. Note
that I own over 100 acres where someone else owns the subsurface and has drilled gas wells. So I am well
aware of the challenges you face, albeit on a much, much larger scale. (#262)
Sample Statement: The following standards (“the operator must comply with the following”) from the 1986
Plan do not appear and should be included: all abandoned wells will be plugged, according to state law - roads
will be gated and will be used only for oil and gas production and FS administration - slash from clearing
roads, well sites, and other areas will be kept out of the springs, seeps, and streams. Timber should not be
skidded across streams. (#327)
Sample Statement: Forest-Wide Design Criteria, 2800 Minerals and Geology Guidelines. As for the
proposed guidelines, we are concerned that the following are guidelines and not standards. They seem to us
reasonable restrictions and limitations that ought to be mandatory in all circumstances: - copies of the
Commonwealth approved drilling permits before surface disturbing activities occur; this was a requirement in
the 1986 Plan. - clearings limited to the minimum size necessary - restoration, stabilization and removal of
equipment of abandoned well sites - limiting the number of roads to the minimal amount needed. The
following should also be guidelines: - clearings will avoid den and unique mast producing tree wherever
possible - well sites and access roads should be placed in such a manner, given site topography and locations
of springs and streams, to minimize sedimentation and other detrimental effects on surface resources. (#327)
Response: The response to PI #1 and pp. 1, 2 and 53 of the LRMP set forth the general principles of standards
and guidelines. The introductory language that preceded the design criteria regarding private minerals in the
PLRMP (page III-35) has been deleted, due to confusion over the applicability of standards and guidelines to
private oil and gas. As the ROD (pp. 29-30) and the first standard of the LRMP in section 2800 Minerals and
Geology (LRMP p. 90) indicate, all design criteria in the LRMP potentially apply to the consideration of oil and
gas development, not just the material in section 2800. The section also makes clear that the ANF will evaluate
OGM development proposals and operations for consistency with the design criteria.
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As throughout the LRMP, the distinction between standards (which are clearly identified and use words such as
“shall” or “will”) and guidelines (which are also identified and use words “should”) apply. Existing language in
the 1986 Forest Plan that did not clearly distinguish between standards and guidelines have been clarified in the
LRMP by including these distinctions. With respect to the specific direction elements mentioned by the
respondents:
•

Plugging and restoration of well sites (see response to PI #109).

•

Standards (LRMP pp. 95-96) describe general road status and gating. Closure of gates related to OGM
operations is a guideline (LRMP p. 92).

•

Guidelines (LRMP p. 74) address keeping materials out of streams.

•

Guidelines (LRMP p. 75) prohibit skidding across streams.

•

Standards (LRMP p. 91) require Commonwealth drilling permits.

•

Guidelines (LRMP p. 91) direct minimizing clearing size for OGM developments.

•

Standards (LRMP p. 91) address restoration, stabilization of OGM sites and prohibit long term storage of
equipment.

•

Guidelines (LRMP p. 80) address retention of den trees.

•

Guidelines (LRMP pp. 75 and 78) address avoiding oil and gas developments within riparian corridors
and wetland management zones.

State Regulations
Public Interest #80: The Allegheny National Forest should utilize the 1984 Pennsylvania Oil and Gas Act to
regulate OGM development.
Sample Statement: Develop specific standards and guidelines for the FS to comment on, object to, and
appeal newly proposed wells using the authority under the 1984 Pennsylvania Oil and Gas Act. Require
publicly reviewed plans from oil and gas developers applying for permits in ANF watersheds, post permits on
the ANF website, hold public hearings if requested with a public comment period before approving plans.
These are public assets. The Pennsylvania Oil and Gas Act of 1984 grants the FS as the surface land owner of
the Allegheny, the power to “consider, object to and appeal to” the PA DEP the location and impacts of
proposed wells on “public resources to include, publicly owned parks, forests, gamelands, wildlife areas and
habitats of rare and endangered flora and fauna and other critical communities.” (#295)
Response: As stated in the first standard for 2800 Minerals and Geology (LRMP p. 90), “Resonable surface use
for the development and operation of subsurface rights will be evaluated based on the design criteria and other
direction of the plan.” This evaluation would form the basis for subsequent federal consideration of OGM
activities. The ANF follows the required procedures for processing OGM development.
Public Interest #81: The Forest Plan should require OGM operators using OHVs and snowmobiles to
comply with Pennsylvania Department of Conservation and Natural Resources guidelines.
Sample Statement: Vehicles used on the Forest for well service, etc. shall be subject to approval and review
by the Forest Service. All PA DCNR guidelines for OHV use shall be required. In the event snowmobiles are
used, the same guidelines shall be applied. (#293)
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Response: See LRMP Part 3, Design Criteria, section 2800 Minerals and Geology, Standards, p. 91 regarding use
of ATVs/OHMs by OGM operators.
Surface Minerals
Public Interest #82: The Allegheny National Forest should acknowledge common ownership of stone and
gravel and that OGM pit development is a private action and is not subject to Forest Plan standards and
guidelines.
Sample Statement: Similarly, the creation, development or expansion of rock or borrow pits for road
construction materials are private actions associated with the express or implied right of passage that is part of
the mineral estate. This right, which is contained in long-standing principles of Pennsylvania property law,
has been recognized by the USFS for more than 20 years in practice, in the 1986 forest plan, and in policies
and guidelines associated with the development of private mineral estates within the ANF boundaries.
(Footnote: See for example, the Mineral Materials (stone and gravel) section of the 1986 ANF Plan and the
discussion of rock pits and borrow areas in the 1984 handbook for Oil and Gas Administration of the
Allegheny National Forest, Chapter 6 (Engineering), page 4, and Exhibit 8 (Pit Plan and Specs) Nevertheless,
the DEIS asserts in the case of rock or borrow pits that “unless specifically mentioned in the mineral deed,
common variety minerals belong to the surface estate.” (#324)
Sample Statement: The foregoing statement improperly curtails the mineral owner's right to use surface
materials such as stone and gravel that would be extracted from a rock or borrow pit located on the ANF
surface above the mineral estate when use of the materials is incident to the mineral owner's ability to develop
and produce oil and gas. Through the DEIS statement, the USFS also would imply that any decision regarding
the creation, development or expansion of rock or borrow pits for the exercise of the private mineral owner's
right of passage to gain access to the mineral estate is a Federal action. This is a mistake, at best. Like
activities associated with OGM lease roads, activities associated with the opening, expansion, maintenance
and use of rock and borrow pits for lease road construction are private actions undertaken within legal rights
of the mineral owner that have long been acknowledged by the USFS. Those private actions would be
governed by the Plan's standards and guidelines insofar as compliance with the standards and guidelines is
necessary to accommodate the interests of the surface estate without harming the OGM owner or lessee's
ability to extract the resource. Any statements with the DEIS or proposed Plan that would imply the alteration
of the well-established legal relationship between the ANF surface owner and the owner of private mineral
estates beneath the ANF lands must be removed. The USFS should make every effort to ensure that its final
Plan and EIS reflect legally binding relationships between the USFS and private mineral owners. (#324)
Sample Statement: Notably, this section has been omitted from the new standards and guidelines and they
make no mention of shared use or entitlement to surface minerals. The proposed standards and guidelines
simply state that road surfacing will be accomplished with stone obtained from pits identified by the Forest
Service or with commercially available stone. In Appendix F, titled Oil and Gas Development on the ANF, to
the Allegheny National Forest Draft Environmental Impact Statement (DEIS) the last paragraph on page F-3
states as follows: “Unless specifically mentioned in the mineral deed, common variety minerals belong to the
surface estate.” Legally, this statement does not correctly describe Pennsylvania law with respect to fee
ownership of surface minerals. Further, the statement does not recognize a mineral owner's right to use
surface materials (stone and gravel) incident to the express or implied rights of ingress and egress in Oil, Gas
and Mineral reservations. This ownership statement should be removed from the DEIS. Additionally, the
current “Mineral Materials” language, which recognizes the long-standing and established practice of shared
entitlement between the federal surface and private mineral estates, should be retained and strengthened in
any revision to the forest-wide standards and guidelines of the Plan. (#275)
Response: The Forest Service maintains that common variety minerals are part of the surface estate, unless
expressly severed in the deed to the mineral estate.
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3.5.2 OGM Development Projections
Public Interest #83: The Final EIS should contain revised OGM development projections.
RECONSIDER FUTURE PRICE
Sample Statement: We believe that the DEIS underestimates future development by considering a “most
likely scenario” as simply an average of the historic trend of 225 wells/yr. and a high quarter scenario of 800
wells/yr. This is an unsophisticated and inaccurate analysis. The Forest Service acknowledges that oil and gas
development increases as the price of oil and gas increase. Yet neither the “historic trend”, the “high quarter
scenario” nor the “most likely scenario” (which is simply the average of the other two) are linked to projected
future oil prices. We understand the difficulty in projecting future development as oil and gas prices are
notoriously volatile, and the price of oil and gas and the rate of development are likely not precisely correlated
as, for example, there may be a lag in development as developers react to rising and falling oil prices. At a
minimum, however, we would expect the Forest Service to tie the analysis to some real-world projection of
future oil and gas prices. For example, the Department of Energy's Energy Information Administration
published an Annual Energy Outlook 2006. It projects oil and gas prices to stay at high levels and not to
return to the low prices of the past. (#327)
RECONSIDER THE IMPACT OF RECLAMATION
Sample Statement: In the USFS Most Likely Scenario, the DEIS projects that private oil and gas activities
will occupy a total of 20,384 acres of land concentrated within the known oil and gas fields inside ANF
Proclamation Boundaries by 2020. The occupied area would equal for 4.0 percent of the entire ANF land
base. If USFS estimates of private well plugging as associated land reclamation activities are taken into
consideration, the net impact on ANF lands would be reduced substantially. (#324)
RECONSIDER DETERMINATION OF THE SATURATION POINT
Sample Statement: Another troubling element of the DEIS projections of future private oil and gas activity is
the conjecture on when oil and gas development on ANF lands will reach a “saturation point”, i.e., “when the
entire forest, minus USA owned minerals” or other portions of the forest would be developed. After noting
that “predicting development scenarios after 2020 is very speculative,” the USFS proceeds to conduct an
analysis of three possible land development scenarios to look for a saturation point. In each scenario, the
analysis assumes that development will occur uniformly with three different well spacing matrices, one for
shallow primary oil well development, another for secondary oil well development, and a third for gas well
development. The analysis then builds a table of potential well saturations that vary depending on the amount
of land considered available for development in each scenario. With no apparent justification, the analysis
then concludes that the forest saturation point is 20,000 wells. It appears that the well count was chosen
primarily because it fits nicely into the matrix and it demonstrates that the High Quarter Scenario for well
development is feasible. The assumption built into the analysis of well saturation potential in the ANF that
only one type of well will be drilled uniformly across the forest for each different scenario is completely
unrealistic, and the conclusion that 20,000 wells is the saturation point is unfounded. (#324)
RECONSIDER STATISTICAL ANALYSIS
Sample Statement: The projections of potential future private oil and gas development discussed in the DEIS
are based on a poor grasp of the statistical value of the limited data used for the analysis. The High Quarter
Scenario assumes that the industry will drill 800 wells per year for the next 15 years simply because 200 wells
were drilled in a three-month period in 2005. The Scenario has no statistical validity because it is based on the
dissection of a single data point from the last 20 years of drilling activity. It has no more (or less) analytical
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value that an alternative Low Quarter Scenario that could be extrapolated from the 1996 data point...The Most
Likely Projection Scenario of 512 new wells drilled per year through 2015 is also of specious value because it
is based on an average of the dubious 800 wells per year High Quarter Scenario and the average number of
wells drilled over the 20 year historical trend. (#324)
USE REGRESSION ANALYSIS
Sample Statement: Basing any projections of future activity on one set of data - in this case, the 20- years of
drilling activity on the forest - should be viewed with some skepticism. This is particularly the case with
projections of oil and gas drilling activity, which can be affected by any number of independent variables, the
most important of which is the wellhead value of crude oil and natural gas. Nevertheless, the 20-year drilling
history on the ANF could form the basis for speculating on potential future well drilling because current oil
and gas wellhead prices are generally inherent in the level of activity that occurs in any given year…One
possible approach to the well drilling data that could be considered is regression analysis to project potential
future drilling activity on ANF lands. The projected results may have some use in the evaluations of the
affected environment and environmental consequences in Chapter 3 of the DEIS. (#324)
Response: Oil prices and the future levels of private oil and gas development on the ANF is very speculative.
This is why the different scenarios of oil and gas development are described in Appendix F. The oil and gas
industry has had a cyclical history of rapid expansion followed by periods of stability or contraction. The ANF
does expect that the recent rise in oil prices will spark higher levels of development above the average activity of
the past twenty years. However, it does not expect the highest levels of development recently experienced will be
sustained throughout the entire life of the LRMP. For this reason it has chosen a scenario that blends the historic
and recent high levels.
The $50 oil price was selected solely to gain some estimate of the cumulative economic effects of the oil and gas
activity on the ANF using an input-output model built on information from 2002. It is not part of Appendix F and
was not used as part of the rationale for future oil and gas development scenarios.
As described in Appendix F, most of the wells that are plugged on the Forest are abandoned wells that are not
counted in the current estimate of active wells. Therefore, well plugging activities were not considered to be land
reclamation activities that reduce the land area affected by OGM development.

3.5.3 Effects of OGM Development
Public Interest #84: The Final EIS should acknowledge the positive social and economic benefits OGM
development has on local communities and address how the Forest Plan impacts these benefits.
Sample Statement: The economic analysis of oil and gas development in the ANF and the Plan's impact is
deficient. In its economic analysis of oil and gas development in the ANF, the Forest Service limited its
narrow analysis to the average cost of well drilling and anticipated production income. See, DEIS, Appendix
F, at pp. F-10 - F-11…The economic analysis failed to account for or consider the contribution of oil and gas
activities to regional economies…See, for example, DEIS, at p. 3-353 (“development of subsurface oil and
gas resources on the ANF provides a substantial contribution to local economies”). In terms of employment
numbers, oil and gas is not even presented as its own sector, instead being lumped together with mining or
overlooked entirely. See, DEIS, Figure 3-25, at p. 3-346 (reference to mining, but not separately to oil and
gas). Contribution of the oil and gas industry to the area economy is represented in the same fashion. See,
DEIS, Table 3-101, at p. 3-355 (reference to mining, but not separately oil and gas). Not surprisingly, the
discussion of annual salaries per sector does not even mention jobs in the oil and gas industry. DEIS, at p. 3348. (#470)
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Response: Oil and Gas development on the ANF is not a direct or indirect effect of the LRMP. This is an action
of private owners and is addressed as a cumulative effect throughout the FEIS. Due to this fact, the ANF has
substantially less information to reliably estimate such economic activities as oil and gas development, current
and possible production, and operational costs. The Economics section of Chapter 3 does acknowledge and
contains an estimate of the current and projected future economic contribution made in terms of employment and
labor income of oil and gas development on the ANF.
Federal disclosure rules apply when only a limited number of firms are present in a particular industry. Sectors
composed of very few firms cannot be disclosed. The Mining sector is the smallest sector encompassing oil and
gas extraction activities that can be identified for this area.
Public Interest #85: The Final EIS should describe the cumulative effects of OGM development.
Sample Statement: Oil and gas extraction is a valid use on the ANF because of the unique oil and gas rights
situation, but are the impacts of these activities being taken into account and at the appropriate scales? What is
not in my opinion understood is the impact that OGM will have on the rest of the ANF. By this I mean if the
ANF has, say 80,000 acres impacted by OGM (we all don't know if this is close to the actual impacted acres),
those impacts do radiate out to the total forest - in a cumulative way. What needs to be done is the ANF needs
to account for these impacts forest wide in loss of un-fragmented wildlife, plant habitat, aesthetics, stream
continuity, etc. In other words, if something could not have happened on that land if OGM had been
developed that use should be considered and implemented elsewhere. Developed OGM puts pressure on other
acres to produce resources or those resources are not produced because of OGM activities. Use appropriate
landscape scale and determine the cumulative impacts of OGM development on the total ANF within the
212Ga sub-region. (#214)
Response: The cumulative effects from OGM development were analyzed across the entire ANF and on each
resource, which identified a cumulative effects boundary. See explanation in FEIS Chapter 2, Section 2.8
Estimation of Private Oil and Gas Development (p. 2-59) that was used to frame the assumptions analyzed under
each resource. See cumulative effects analysis for each resource in FEIS, Chapter 3 at: Soils (p.3-16), Water (p. 340), Air (p. 3-53), Transportation (p. 3-63), Forest Vegetation (p. 3-145), Plant & Animal Habitats (p. 3-244),
recreation opportunities and Forest Settings (p. 3-274), Congressionally Designated Areas (p. 3-286),
Administratively Designated Special Areas (p. 3-311), Scenery Management (p. 3-322), Heritage Resources (p. 3329), Forest Products (p. 3-341), Economics (p.3-360) and Social Conditions (p. 3-384).
The LRMP defines standards and guidelines used as design criteria to protect other resources from effects caused
by oil and gas development (LRMP pp. 90-92). Also, project level measures are applied to avoid, minimize, or
rectify adverse effects.
Public Interest #86: The Final EIS should include an analysis of OGM development effects on interior
forest avian species.
Sample Statement: We see expected increases in roads and associated development related to OGM
extraction in the next 20 years, but no expected impact on forest interior species. An adverse effect of road
and site development for the projected OGM development is further fragmentation of the forest.
Fragmentation has a demonstrated impact on forest interior and area sensitive species, and there is a large
body of literature on it, mostly affirming/validating the effect (e.g., see Manolis et al., 2002, Edge effect on
nesting success of ground nesting birds near regenerating clearcuts in a forest dominated landscape, Auk
119:955-970). An assessment of edge density or similar kind of fragmentation analysis (predicted size/area of
forest blocks that will result from such development) associated with the alternatives, so that impacts on these
species can be evaluated, is needed. As stated the ANF does not have direct control over access to mineral
rights, but we're concerned that this factor has not been looked at. At a minimum, resource planners should do
an analysis showing the best case (ANF roads only) and worse case (roads also developed under maximum
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projected OGM development) to show what impact this will have on the alternative proposed plans. Some 42
species of forest interior obligates and area sensitive species…are potentially affected by this factor. In
addition, viability outcomes (Appendix E) for none of the avian species at risk differ with identified
alternative management plans. This result is unrealistic and suggests that additional analysis is needed to
show likely positive or negative changes/trends for populations of many of these species in the Forest. (#13)
Response: While the DEIS did recognize a reduction in viability of some avian species due to fragmentation
resulting from anticipated oil and gas development (DEIS p. 3-231), it was felt that the DEIS did not adequately
address potential impacts of fragmentation as suggested. Accordingly, the FEIS includes a more detailed
discussion of fragmentation related effects (FEIS pp. 3-214 to 3-215, 3-233 to 3-239 and 3-268 to 3-271). As
suggested, the updated effects discussion also includes more recent information, including on-Forest monitoring
related to nest predation. The Forest uses the Management Indicator Species (MIS) approach to reduce the
complexity of discussing all species. While a number of avian species could be adversely affected by increased
levels of fragmentation, and proposed timber harvest may increase levels of nest predation in the short term (see
p. 3-239 of the FEIS), it is anticipated that nest production of forest interior species such as the cerulean warbler
(which is an area sensitive MIS) will continue to occur at levels that support local and Forestwide populations of
this species.
Potential impacts of fragmentation and disturbance associated with oil and gas are addressed in the effects
discussion for both the northern goshawk (FEIS pp. 3-268 to 3-270) and the cerulean warbler (FEIS pp. 3-233 to
3-239, 3-270 to 3-272). Additionally, Forest monitoring indicates that the goshawk avoids areas of intensive oil
and gas development and the Biological Evaluation (BE pp. 145-146 and 152-154) includes a more detailed
assessment of potential impacts related to both well and road densities. The cumulative effects section (FEIS pp.
3-268 to 3-270) contains additional discussion of anticipated effects of oil and gas development to avian species.
Although there is not an assessment of edge density as suggested, this analysis does identify large scale impacts
from oil and gas development (up to 250,000 acres) to the northern goshawk, including a reduction in viability.
While there is expected to be a reduction in habitat for area sensitive species, including a reduction in viability for
species sensitive to disturbance, considering that the preferred Alternative (Alternative Cm) maintains 88% of
existing remote forest habitat, provides a 50% increase in available core habitat and provides a seven fold increase
in the amount of late structural habitat (FEIS p. 3-220), it is anticipated that viable populations of sensitive species
will be maintained on the ANF.
Public Interest #87: The Final EIS should reconsider listing Hastings and Salmon Creek as under
development.
Sample Statement: There are many areas currently under development - mentioning Hastings and Salmon
Creek only is not useful and could be misleading. Pg. ES-9. (#161)
Response: FEIS Section 2.8, p. 2-59 has been updated to state: “Recent development outside of historic known
oil fields has occurred in the Hastings and Salmon Creek areas.”

3.5.4 Mitigation of Impacts
General
Public Interest #88: The Forest Plan should outline a strategy to address OGM development concerns
throughout the ANF.
Sample Statement: Because of our country's record setting energy prices due in large part to a lack of a
coherent and productive energy policy, oil and gas drilling by private owners of sub-surface minerals on the
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ANF has increased substantially. The impacts of this increased drilling on the other resources such as gravel,
recreation, and timber can be significant. The plan does not appear to lay out a comprehensive action plan on
how to address the issue on a strategic forest-wide basis. Such an action plan should describe the management
and mitigation options as well as the necessary staff and resources needed to adequately carry out the plan.
(#158)
Response: The LRMP provides a framework for managing the ANF, including development of subsurface rights.
The strategy to deal with oil and gas is highlighted in the LRMP in the following sections: see new Goals (p. 15)
and Objectives (pp. 20 and 21) with added emphasis for acquisition of mineral rights in areas of special
designations. Also, see the forestwide Standards and Guidelines, particularly 2500 Watershed and Air (beginning
on p. 72) and 2800 Minerals and Geology sections (pp. 90 to 93). The LRMP defines standards and guidelines
used as design criteria to protect other resources from effects caused by oil and gas development. Also, project
level measures would be applied to avoid, minimize, or rectify adverse effects.
Proper staffing is an administrative function attached to implementation and is not a Forest Plan decision. The
FEIS includes a discussion on the budget needed to implement the LRMP (FEIS Appendix B, pp. B-78 to B081).
Based on appropriations from Congress, implementation will need to be adjusted.
Public Interest #89: The Forest Plan should integrate other resource management with OGM development.
Sample Statement: I think it would be fair to say that if we just stand back and take a look at the thousands
of acres that are being put over to commercial development in the context of oil and gas, what could we do
with those roads from a non-oil-and-gas perspective? Perhaps those are areas we should look at for intensive
management of the timber resources. In other words, we have the precisely appropriate infrastructure to
manage those resources accessed by all those people that manage it or fence it or harvest it and have the road
infrastructure there. That's not internalized in the plan anywhere near to the extent it could be. If you are
looking at the areas where we have heavy oil and gas development and looking at that now for intensive
timberland, there are recreational opportunities that might be a fit there. (#419)
Sample Statement: Additionally, all management areas in the Proposed Plan that overlay high potential oil
and gas development zones and where management goals conflict with oil and gas development must be
replaced with management areas that have resource management objectives compatible with active oil and
gas development. (#484)
Response: The ANF used the information including Oil and Gas Fields and well locations in Appendix F in the
development of Management Areas. Generally, oil and gas fields identified in Appendix F are not allocated to
Management Areas where development would pose a fundamental conflict with surface management purposes.
While it is acknowledged that these identified fields may not indicate the full potential for the development of the
ANF subsurface, the fact of nonfederal subsurface ownership does not by itself indicate a certainty of
development. MAs 5.1, 5.2, 7.1, 7.2, 8.1, 8.2, 8.3, 8.4, 8.5, and 8.6 contain objectives for subsurface acquisition
do not acknowledge oil and gas development as part of the desired condition and may have design criteria
regarding these developments.
All other Management Areas where oil and gas development currently exists or is expected acknowledge the
context of this development in the desired conditions. Direction for other resources has also considered the
influence of oil and gas development and measures for the conservation of surface resources. Most of these
measures are contained in the forestwide design criteria (Part 3 of the LRMP). Effects associated with this oil and
gas development have been disclosed in the FEIS in the cumulative effects section of each resource.
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Public Interest #90: The Allegheny National Forest should not designate an OGM development
Management Area.
Sample Statement: First, while significant energy development is anticipated during the life of the plan, we
believe there's not a need to create any additional management areas for intensive energy development…That
would prohibit or probably supersede vegetation management and because of the forest health issues and the
other needs of the forest and of our industry, we don't support any additional unmanaged vegetative
management areas. (#374)
Response: The ANF did consider creating a separate Management Area for areas of intense oil and gas
development, but ultimately concluded not to do this.
Public Interest #91: The Allegheny National Forest should compensate for OGM development impacts by
minimizing other surface disturbing activities.
Sample Statement: Even if the Forest Service, despite our arguments above, believes that it cannot do more
to regulate oil and gas development, the Forest Service can certainly offset some of the impacts of oil and gas
development it claims it cannot control by reducing surface disturbances and other impacts on the Forest in
the areas that it can control. For example, it can reduce timber production, road building, and motorized
recreation. Furthermore, it could apply timber sold to oil and gas developers against the Allowable Sale
Quantity in order to reduce the overall level of deforestation in the ANF. (#327)
Response: When future projects are proposed, project analysis and design will consider the combined impacts
from OGM development and other proposed ANF management activities. Decisions of this nature will be made at
the site-specific level within the bounds of the management area direction for the specific area. ANF timber sold
and harvested as part of OGM clearing and development on lands suitable for timber harvesting is considered part
of the ASQ.
Public Interest #92: The Forest Plan should provide safety regulations to protect OGM workers, private
property and persons residing near OGM developments.
Sample Statement: The draft Plan fails to adhere to applicable state and federal laws to protect the safety and
property rights of persons residing in areas within the forest boundaries where such exploration, development,
storage or production occurs. Residents' springs in Blue Jay were polluted. Forest County, Howe Township
Supervisors had to shut down a main township road this past winter that was heavily damaged by oil and gas
truck traffic in order to avoid liability for public safety. In the Watson Farm Road area, gas has been vented at
ground level around residences causing an explosion and fire hazard…In 2006 a backhoe digging to replace
culvert pipes on the ANF hit a buried high-pressure gas line. No maps identified the line's presence and
emergency workers were unable to immediately locate shut-off valves, as no specific mapping was available
identifying the location of these buried devices. The Allegheny has also experienced gas line fires in the
forest. These conditions endanger all other users of the Allegheny. (#295)
Response: Safety is an important emphasis for the Forest Service and a number of standards and guidelines relate
to safety questions. However, operational safety in the management of private oil and gas operations is the
responsibility of the operator, not the Forest Service. The operators must comply with existing industrial OSHA
standards, as well as Pennsylvania Code Title 25, Chapter 78. The Forest Service works with operators to
promptly resolve spills, leaks and other problems.
Public Interest #93: The Final EIS should analyze technological options to reduce OGM development
impacts.
Sample Statement: Isn't there a way with the drilling technologies that have been developed since Drakes
well first went in to drill fewer wells? (#277)
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Response: While mineral owners have the right to develop their mineral estate, the LRMP defines standards and
guidelines used as design criteria to protect other resources from effects caused by oil and gas development. Also,
project level measures are applied to avoid, minimize, or rectify adverse effects.
Acquisition of Mineral Rights
Public Interest #94: The Forest Plan should include a program to obtain ownership of subsurface property
rights.
IN WILDERNESS STUDY AREAS AND REMOTE RECREATION AREAS
Sample Statement: The Proposed Plan designates certain areas as Wilderness Study Areas or Remote
Recreation Areas, with such designations precluding road development and timber cutting. However, the Plan
does not adequately account for the impact that a significant increase in the amount of oil and gas
development will have on such areas…For example, the Forest Service manages approved Wilderness Study
Areas to “preserve wilderness values,” which is simply not possible if oil and gas development occurs…In
essence, unless these subsurface rights can be purchased by the federal government or these areas and the
associated rights are condemned, little can be done to prevent the increased exercising of oil and gas rights
within the Allegheny National Forest. (#476)
IN AREAS OF HIGH ECOLOGICAL VALUE
Sample Statement: It is particularly challenging to plan and implement any kind of sustainable, long-term
management without the full ownership of property rights for the areas under management. Select areas of
high ecological value can be considered for special use designation, legislative withdraw of mineral rights,
third party purchase of these rights, or proactive management arrangements with oil and gas developers. [We]
have identified several areas within the ANF that are of high ecological value, especially related to large,
contiguous sections of forest, and may be the best opportunities to concentrate efforts to reduce the subsurface
exploration potential and consequent surface disruption. These landscape-level areas can serve as pilots in
applying some or all of the strategies mentioned. (#95)
Response: A LRMP objective found in 5400 Land Ownership is to work with partners to acquire subsurface
ownership of lands in MAs 5.1, 5.2, 7.1, 7.2, 8.1, 8.2, 8.3, 8.4, and 8.5 (LRMP p. 21). Chapter 3 of the FEIS
indicates that 57,000 acres of the ANF are sought for mineral acquisition, primarily for conservation of natural
areas. This represents approximately 11% of the ANF. On the rest of the ANF, cooperation between subsurface
owners and the ANF is anticipated to facilitate oil and gas development that is consistent with maintaining surface
values. Both the desired condition of the Forest and the desired condition of individual management areas
recognize oil and gas development.
The ANF recognizes that oil and gas development may occur in Remote Recreation Areas as well as proposed
Wilderness Study Areas. The FEIS (p. 3-343) states in the cumulative effects section for both recreation and
special areas that “the number and intensity of oil and gas disturbance . . . may reduce or eliminate the present
wilderness character and potential of these areas.”
See pp. 24-29 of the LRMP for a discussion on Special Designations and Management Areas. Chestnut Ridge and
Minister Valley are recommended for wilderness study. Subsurface ownership would be addressed in the study.

A-60

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

Species with Viability Concerns
Public Interest #95: The Forest Plan should include standards and guidelines to reduce the impacts of
OGM development on species with viability concerns.
Sample Statement: We recommend development of a guideline for protecting species with viability concerns
so potential impacts can be mitigated. (#246)
Sample Statement: In the Dakota Prairie Grasslands Management Plan, the Forest Service developed a
specific Management Area that addressed habitat for bighorn sheep where the subsurface rights were
privately owned. Management Area 3.51 manages bighorn sheep habitat “to provide quality forage, cover,
escape terrain, and solitude for bighorn sheep.” Management Area 3.51A manages bighorn sheep habitat “to
provide quality forage, cover, escape terrain, and solitude for bighorn sheep while accounting for the possible
development of the non-federal mineral ownership.” The Forest Service subsequently developed “desired
conditions” and specific “standards and guidelines” in accordance with NFMA regulations for Management
Area 3.51A, just as they did for all the other Management Areas. This clearly demonstrates that the Forest
Service can develop Management Areas to “account for the possible development of the non-federal mineral
ownership” by adopting similar habitat requirements for the Cerulean Warbler and other species in the
Allegheny as the Forest Service did in the Dakota Prairie Grasslands (#327)
Response: The effects of oil and gas development, including impacts to species with viability concerns, were
recognized and discussed in the FEIS (pp. 3-268 to 3-277). Also, in an effort to reduce potential impacts from
anticipated oil and gas development to forest resources, design criteria identified in the LRMP will be utilized to
apply in the exercise of the Forest Service’s role, limited as it may be, in the development of private mineral
estates on the ANF (ROD p. 29).
Public Interest #96: The Forest Plan should include a standard that requires information on endangered
species and species of concern to be transmitted to the PA-DEP for consideration on issuing OGM
development permits.
Sample Statement: Forest-Wide Design Criteria, 2800 Minerals and Geology Standards. As for the specific
standards, we submit the following comments…The proposed Standards state that known locations of
federally-listed proposed, threatened, or endangered species will be documented in a letter to the operator and
that responsibility to comply with the Endangered Species Act will rest with the operator. Furthermore, the
Standards state that species with viability concerns will be brought to the attention of the operator and
measures to mitigate potential impacts will be negotiated. However, given the PA Gas Act requirement that
the DEP must consider the impact of a proposed well on “endangered” and other “critical communities,” we
propose a standard that this information will be made available to the PA DEP before issuance of a permit, so
that the PA DEP can “consider” such impacts and impose conditions on the permit. (#327)
Response: The Forest Plan does not preclude providing information on species with viability concerns to PADEP and the OGM developer. The ANF currently does this for several sensitive species, working with all parties
to avoid or mitigate impacts to these species. The ANF works towards taking measures to avoid potential impacts
as early in the process as possible. Oil and gas developments will be evaluated against the design criteria of the
LRMP. In addition, see response to PI #95.
Soils and Water
Public Interest #97: The Forest Plan should include standards and guidelines for OGM development to
protect watersheds.
Sample Statement: In July 2002, a report prepared by the Pennsylvania Department of Environmental
Protection (DEP), documented that three high quality watersheds on the Allegheny National Forest that are
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supposed to be protected under the Clean Water Act had been impaired by oil and gas development. The DEP
conducted surveys in the Salmon Creek watershed near Marienville. The DEP's report identified that streams
impacted by oil and gas developments received lower scores in terms of water quality and total biological
conditions than reference streams that had little or no up stream oil and gas development. The report
specifically pointed to road construction associated with oil and gas development as the main threat to water
quality. (#295)
Response: The ANF acknowledged this study in the FEIS: 3.2.3 Water Resources, Cumulative Effects, Roads. In
this study, recommendations were made to improve runoff problems. Runoff conditions were improved when the
ANF reconstructed FR 127 with limestone surfacing. In addition, portions of FR 165 and FR 631 were surfaced
with limestone and stream crossings were improved to reduce runoff into streams. The ANF will continue to work
with operators and the PA-DEP to ensure compliance with anti-degradation requirements.
As identified in the new LRMP objectives for oil and gas development, areas of concern will be identified and
corrected through collaboration with OGM operators. The LRMP monitoring section has identified the need to
monitor macroinvertebrates, water quality, and OGM sites.
See LRMP Part 3, Design Criteria, section 2500 Watershed and Air, and section 2800 Minerals and Geology,
Standards and Guidelines, pp. 90-92 regarding resource protection.
Public Interest #98: The Forest Plan should require OGM operators to comply with state and federal
regulations and policies to protect soil and water resources.
Sample Statement: Under Forest Service File Code 2800 (Minerals and Geology), we offer the following
comments to the “Private Minerals” section: In the fourth paragraph under “Standards,” we would edit to
reflect that the OGM operator must comply with Commonwealth regulations and policies for erosion and
sediment control, and Commonwealth and Federal law and regulations for spill prevention and response…In
the seventh paragraph under “Standards,” we would edit to reflect that the OGM operator must also manage
and dispose produced fluids, drilling and completion fluids, and other pollutional substances in compliance
with Commonwealth regulations and Federal Clean Water Act. (#246)
Response: OGM operators are required by law to follow Commonwealth regulations and the Federal Clean Water
Act. The first standard listed in the 2800 Minerals and Geology section of the LRMP states that oil and gas
development comply with Commonwealth and Federal Law (LRMP p. 90). In addition, the ninth standard in this
section requires produced fluids to be handled and disposed of according to the Commonwealth of Pennsylvania
Oil and Gas Act in accordance with the Clean Streams Law as described in Pennsylvania Oil and Gas Manual.
Public Interest #99: The Final EIS should assess the risks to water resources and human health from
hydraulic fracturing and the use of frac’ing fluids by oil and gas developers.
Sample Statement: The Draft Plan does not assess risks to Pennsylvania public water resources and drinking
water sources from hydraulic fracturing and the use of frac’ing fluids by the Oil and Gas Industry. (#295)
Response: OGM operators are required by law to follow Commonwealth regulations and the Federal Clean Water
Act and the Safe Drinking Water Act. The first standard under 2800 Minerals and Geology (LRMP p. 90) states
that OGM development will comply with Commonwealth and Federal Law.
The Oil and Gas Act 223, Chapter 2 provides for protection of water resources and drinking water sources from
oil and gas operations. Section 601.205 addresses well location restrictions including water wells, streams and
wetlands; Section 601.207 addresses the protection of fresh groundwater and casing requirements; and Section
601.208 addresses the protection of water supplies.
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Public Interest #100: The Allegheny National Forest should enforce erosion and soil control standards for
OGM developers.
Sample Statement: Current oil and gas regulations (erosion and soil control plans) should be vigorously
enforced. (#199)
Response: Enforcement is an implementation issue and is beyond the scope of Forest Plan Revision. OGM
developers are responsible for the implementation and maintenance of the erosion control plan (LRMP p. 90).
Roads
Public Interest #101: The Final EIS should include budget information regarding construction and
maintenance of all OGM development roads.
Sample Statement: If the subsurface is 93% in private hands, and…in 15 years there will be an estimated
15,680 wells and 3,122 miles of private gas and oil roads in 2020 on national forest land, then: - Who is going
to pay for the cost of the new roads and the maintenance of all oil/gas roads? (#2)
Response: The OGM operator is responsible for the cost of constructing and maintaining their roads.
When a commercial user such as an OGM operator uses a FS road, they are required to obtain a commercial road
use permit. They are responsible for their share of the maintenance due to this use. The Forest Service term for
this is commensurate use. The procedures for determining commensurate use and road maintenance rates are
found in FSM 7730 and FSH 7709.58.
In addition, see response to PI #102.
Public Interest #102: The Allegheny National Forest should charge OGM developers for the use of Forest
Service roads.
Sample Statement: In the event numbered Forest Service roads are used in any way for hydrofacturing, brine
removal, well service, and all other traffic; a reasonable charge per mile shall be charged each operator for
Forest Service road use. Using funds collected for road use, an account shall be established to go toward road
maintenance costs. (#293)
Response: Forest Service policy is to charge commercial road users (timber, OGM, others) for the use of Forest
Service Roads. Rates are determined based on commensurate use and actual maintenance costs. In 2005 the ANF
collected approximately $300,000 in road use fees from commercial users. These funds are placed in a fund called
Cooperative Work Forest Service (CWFS) and used to perform road maintenance on Forest Roads. In addition, at
the discretion of the Forest Service, commercial road users may perform maintenance on Forest Service Roads in
lieu of paying maintenance charges. It is estimated that in 2005 commercial road users completed $100,000 in
road maintenance in lieu of making payments.
Public Interest #103: The Allegheny National Forest should require OGM developers to submit a road and
site plan.
Sample Statement: The FS does not own the subsurface rights on most of the ANF. But, the ANF controls
the surface rights. Therefore, I propose that the oil and gas companies that intend to explore for their rights be
compelled to submit a road and site plan for all new wells. This plan will be reviewed by the FS. Changes and
upgrades will be added to their submitted plan. The FS will then monitor the construction of the roads and
sites. The total cost will be passed on to the oil and gas companies. (#113)
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Response: This is currently standard operating procedure. Currently, the ANF works with the OGM operators on
the location of roads and wells. The FS reviews the proposed locations and suggests changes based on resource
considerations. Modifications to the road and well locations are then negotiated with the OGM operator. Costs for
this work by the FS are passed onto the OGM operator as the law permits (LRMP p. 90).
Public Interest #104: The Forest Plan should require OGM road maintenance to follow the same standards
and guidelines as ANF roads.
Sample Statement: Road maintenance on private roads should be held to the same guidelines and standards
as ANF managed roads to address restoration efforts such as seeding and re-contouring of roads. (#95)
Sample Statement: The U.S.D.A. Forest Service should also be requiring oil/gas operators to build and
maintain oil roads to a much higher standard, including standards for better drainage and layers of 2RC and
2B gravel. These tougher guidelines should be incorporated into the 2006 Forest Plan Revision for the
Allegheny National Forest. (#292)
Response: We have made an addition to the LRMP that OGM development roads will meet Forest Service
standards and guidelines (LRMP p. 91).
Public Interest #105: The Allegheny National Forest should decommission Forest Service roads and shift
use to improved OGM roads.
Sample Statement: During the Western Pennsylvania Conservancy symposium at the Warren Holiday Inn in
June, 2006, it was pointed out that oil roads make up a significant amount of dirt road mileage on the
Allegheny National Forest. It was also suggested that the recent oil boom means that oil road mileage will
likely escalate significantly in the years ahead. I have noticed that many oil roads seem to parallel existing
state roads and Forest Service roads in the woods…Perhaps the Forest Service should look at
decommissioning more Forest Service roads and shift the traffic (and the responsibility for road maintenance)
to improved oil roads. Perhaps this could be a way that the U.S.D.A. Forest Service could use its oil/gas
“partnerships” to deal with a backlog of Forest Service road maintenance on the Allegheny National Forest.
(#292)
TO FACILITATE RECOVERY OF AQUATIC HABITAT
Sample Statement: The 1,000 miles of oil and gas roads and 8,000 wells is an awesome liability that you
must compensate for. You have a fragmented forest in many ways and places. Your GIS has discovered even
more roads. I am delighted to note you will assume ownership of many and apply standards. This is important
to reduce their impact. “Decommission” what you can. Surely you can limit new wells which would
absolutely prevent scenic and hydrological recovery which might be underway by 2020. Can this be your
2020 vision for this multi-use public forest? Recovery in destabilized streams and channels and brook trout
potential would be foregone. You are right to predict aquatic resources decline due to roads - in spite of your
efforts. You might begin to reverse this with restrictions and aggressive locking and decommissioning of
roads. (#20)
Response: There are two possible scenarios. First, OGM has a development and the FS needs access into the area.
In this case, the FS works with the OGM operator to use the OGM roads. If they are not constructed to the
appropriate standard, they are improved. Some realignment may occur to reduce erosion, sedimentation and
wildlife concerns. Any improvements or realignments would be considered during site-specific analysis.
In the second scenario, the FS has a road into an area and the OGM operator is going to develop the area. Every
effort is made to utilize the existing road system prior to constructing a new corridor. The FS road is typically
used as the backbone for laying out the OGM roads. The OGM roads seem to parallel state and FS roads because
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the wells that are being accessed are laid out in a grid pattern, anywhere from 250 to 1300 feet apart. Accordingly,
the OGM operator needs roads every 250 to 1300 feet.
No matter whose road it is, the parties utilizing the road should be responsible for maintenance commensurate
with their use, it being recognized that the FS is responsible for public use such as hunting, recreation, fishing and
driving for pleasure. OGM roads are not open to the public. They are there to provide access for the OGM
operator. Should an area need public access by way of an OGM road, the FS will work with the OGM operator to
provide this opportunity.
Roads that are no longer needed will be decommissioned. If this is an OGM road, the FS will determine if the
road is needed by the FS in the future, in which case the FS takes over the road. If the FS does not need the road,
the OGM operator is responsible for decommissioning the road and well site.
Public Interest #106: The Allegheny National Forest should review the road system to determine which
roads are necessary for OGM use.
Sample Statement: The road system currently in place should be further reviewed to determine whether all
roads are necessary for current oil and gas production. (#95)
Response: This is standard operating procedure. These procedures are documented in FSM 7710. During project
level Roads Analysis (RAP), every road is examined to determine the uses that occur and the risks associated with
the road location and use. Recommendations are then made to reduce the potential impacts from the roads. Any
roads for which a legitimate use cannot be determined are recommended for decommissioning. It is the nature of a
road system that every road will not be used for every use. Coordination between the Forest Service and the OGM
industry works towards maximizing joint use. The roads currently being used by the OGM industry are shown in
the FWRAP on map 24.
Public Interest #107: The Allegheny National Forest should require OGM roads to be narrower and placed
under the canopy.
Sample Statement: Can something be done to minimize the impact of roads to gas and oil wells? These
roads seem excessively wide for their function. Couldn't they have a small pad for the well, and a narrow road
under the canopy. (#129)
Response: Every effort is made to minimize the amount of clearing for OGM roads (as well as Forest Service
Roads) and well pads. Section 2800 Guidelines, item 3 on p. 91 of the LRMP speaks directly to this.
Currently, well pads are typically limited to 1/4 acre of clearing. While this may seem like a large area, during the
drilling and fracing process many of the vehicles needed for these processes must be parked on the adjoining
roads. Making the well pad smaller and/or parking additional vehicles on the road becomes a safety hazard.
Within the clearing limits for roads, pipelines, electric lines and other utilities are buried. Alignment of these
utilities with the road system results in minimizing the total clearing for the development. Occasionally, these
utilities need to be installed cross country.
Public Interest #108: The Allegheny National Forest should locate wildlife openings where OGM roads
provide access.
Sample Statement: Constructed wildlife openings should be placed where existing Oil and Gas roads already
provide access where possible. I understand that some OGM areas may not provide the level of isolation
desired but others are very seldom visited and disturbance is minimal. Using existing roads will provide easier
and more economical access. In some instances existing openings may be enhanced to provide desired
habitats. (#161)
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Response: The site-specific placement of new wildlife openings is a decision that is made at the project level.
Some newly constructed wildlife openings will likely be placed near OGM roads while others may not.
Well Sites and Pipelines
Public Interest #109: The Forest Plan should require plugging of orphan wells, decommissioning of unused
access roads and well site restoration.
Sample Statement: Under Forest Service File Code 2800 (Minerals and Geology), we offer the following
comments to the “Private Minerals” section: In the eighth paragraph under “Guidelines,” under
Commonwealth law and regulations, the well site must be restored after drilling and after plugging the well.
We therefore recommend that this not be a guideline but a standard, as it is a Commonwealth requirement.
(#246)
Sample Statement: Developers should be encouraged to plug orphan wells as they enter into new lease
agreements. If wells have been plugged, consideration should be given to the decommissioning and reseeding
of these access roads. (#95)
Response: Under Pennsylvania Code Title 25, Chapter 78, Subchapter D, oil and gas operators are required to
plug wells they have abandoned or which may impact new wells. For old abandoned wells where no owner can be
identified, the responsibility for plugging lies with the PA DEP through their Orphan or Abandoned well plugging
programs.
LRMP Part 3, Design Criteria, section 2800 Minerals and Geology (LRMP p. 91) has revised language on
restoration of well sites and roads to a standard as suggested.
Public Interest #110: The Forest Plan should require OGM well pad construction to meet Forest Service
specifications.
Sample Statement: All well pads shall be constructed to Forest Service specifications with approved material
(at the mineral operator's expense). Pumpjacks must be painted “Rustoleum Brown”. The well pad/pumpjack
must be periodically checked and approved by the Forest Service. The well pad must be mulched and seeded.
All drilling “fines” shall be blown into a lined pit. There shall be no fines blown off on to the drilling area on
vegetation. The pit will be sealed after the well is completed. (#293)
Response: See LRMP Part 3, Design Criteria, section 2800 Minerals and Geology pp. 90-92 for standards and
guidelines that address the issue of stabilizing disturbed areas and the disposal of cuttings from well drilling as a
result of OGM activities. See also response to PI #111.
Public Interest #111: The Forest Plan should include additional OGM tank battery standards and
guidelines.
Sample Statement: Regarding oil storage tanks (tank batteries), they shall be located either in a screened area
or screening must be planted. Sufficient dikes must be calculated and built so as to act as an effective catch
basin in the event of an accident. Tanks and accompanying infrastructure must be painted and maintained,
subject to inspection. All tanks must have lockable hatches and tamper-proof valves to prevent accidents and
vandalism. (#293)
Response: See LRMP Part 3, Design Criteria, section 2800 Minerals and Geology, Guidelines, p. 92, item four
for visual guidelines applicable to pump jacks and storage tanks. See Pennsylvania Storage Tank and Spill
Prevention Act of 1989, P.L. 169, No. 32 (amended 1/30/1998, P.L. 46, No. 13) for tank construction and
maintenance requirements.
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Public Interest #112: The Forest Plan should require visual screening and beautification of OGM
development sites.
Sample Statement: Maybe have some of the roads paved or at least put up some beautification with some
flowers or shrubs around those green things that are standing all over the place. (#357)
Response: The LRMP defines standards and guidelines used as design criteria to protect other resources from
effects caused by oil and gas development including scenery (LRMP 2380 section, pp. 62-64). Also, project level
measures are applied to avoid, minimize, or rectify adverse effects. In addition, see response to PI #381.
Public Interest #113: The Forest Plan should require a specific timeframe for removal of OGM drilling
materials.
Sample Statement: All infrastructures such as pipe racks, tank storage, pipe storage, or other materials shall
be stored at a site “off Forest”. It is acceptable to have materials at hand when the wells, etc, are being drilled;
however after a set amount of time to be determined by the Forest Service, it must be removed off the Forest.
(#293)
Response: See LRMP Part 3, Design Criteria, section 2800 Minerals and Geology, Standard, p. 91, paragraph 3.
No long-term equipment storage is allowed.
Public Interest #114: The Final EIS should analyze planting at OGM developments to benefit wildlife
species and improve biodiversity.
Sample Statement: The gas and oil drilling is not all under your control…However, we can learn to use
these openings to wildlife best advantage. All the surface damaged areas that are impacted should have
numerous tree and shrub species planted and fenced if need to assist with regaining the biological diversity of
the forest. Such areas should have the contractors supply the funding or the actual product and labor to re
introduce more of the following. White Pine, Red Pine, Balsam Fir, Eastern Hemlock, Spruce Trees (white,
red, Norway, black, others) Mugho Pine, American Yew, some junipers and some arborvitae or white cedars.
Also, the gas and oil well areas could be used to introduce some of the warm season grass species along their
edges. I think with all the stone and dirt they put down that if some warm season grass seed was mixed in on
the edges in a few years it would be common along the roads which would add to the road side plant mix
hopefully without any problems. Also these impacted areas can be used to reintroduce low growing conifers
where suitable such as mt. laurel, rhododendron, and yew. (#278)
Response: Mitigating the impacts of oil and gas development by planting shrubs and trees is addressed at the
project level. Nothing in the LRMP precludes the planting of native shrubs, trees, and grasses for wildlife.
Public Interest #115: The Allegheny National Forest should concentrate timber harvesting near OGM
development.
Sample Statement: To the degree consistent with Late Structural Linkages, current stand ages and timber
allocation models, forest stands scheduled for harvest should be concentrated in areas where OGM
development, extraction, and transmission currently exists or is projected to occur. (#330)
Response: Decisions of this nature will be made at the site-specific level within the bounds of the management
area direction for the specific area. When future projects are proposed, project analysis and design will consider
the combined impacts from OGM development and other proposed ANF management activities on all elements of
the affected environment (i.e., water, soils, wildlife, vegetation, etc).
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Collaboration
Public Interest #116: The Allegheny National Forest should collaborate with the Pennsylvania Department
of Environmental Protection and OGM operators to minimize the impacts associated with OGM
development.
Sample Statement: It appears that the preferred alternative balances many of the issues associated with the
ANF, however, based on our review; we have serious concerns regarding impacts to the Forest resulting from
numerous activities, especially potential oil, gas and mineral activities…We strongly encourage the Forest
Service to work with the PA DEP and the OGM developers to further avoid and minimize impacts associated
with these projects. The FEIS should include details as to the minimization efforts that will be implemented.
(#231)
Sample Statement: The Alternatives identify remote habitat areas, core areas and habitat connectivity.
However, a caveat is provided that although ANF management would continue to reach the stated goals in
these areas, development could occur and therefore impact the conservation values. Currently, ANF provides
management direction for actions required by and to be negotiated with mineral operators. Recommendation:
ANF should formalize a program to work with oil and gas developers to address management of acres
identified as “core areas” that provide landscape connectivity. The Forest Service should work closely with
the PA Department of Environmental Protection (DEP) to prepare more stringent requirements for road
development, road access, and slopes. DEP's Best Management Practices should also be reviewed and
possibly refined. (#95)
FORM A WORKING GROUP COMPOSED OF CITIZENS AND FS EMPLOYEES
Sample Statement: An Oil, Gas, and Mineral Task Force shall be established to be made up of ordinary
citizens and Forest Service employees, not connected in any way to the industry, to review operations in each
District and comment on conditions. Terms for service on the committee would be for two years and would
be open to the public by application and review by the Forest Supervisor. The Committee would work in
cooperation with the Forest Service employees directly in charge of the OGM operations on the Forest.
(#293)
FORM A WORKING GROUP COMPOSED OF GOVERNMENT AGENCIES
Sample Statement: We therefore propose the following Plan Objective: Establish a formal multi-agency task
force involving the Forest Service, DEP, and other appropriate State and Federal agencies to coordinate and
oversee approval and regulation of oil and gas development in the ANF. (#327)
Response: The LRMP defines standards and guidelines used as design criteria to protect other resources from
effects caused by oil and gas development. The ANF works with mineral owners, the PA DEP, the Pennsylvania
Fish and Boat Commission, and various other State and Federal agencies at the project level to avoid, minimize,
or rectify adverse effects. We have added a specific objective to the LRMP (p. 20) to establish a formal multiagency working group to coordinate policies and processes related to OGM development of the ANF.
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3.6 Vegetation Management
3.6.1 General
Public Interest #117: The Forest Plan should contain vegetation management standards and guidelines that
are mandatory instead of discretionary.
Sample Statement: Other MA's suffer from the same lack of mandatory standards and guidelines that
provide some kind of enforcement mechanism. MA 2.1 (Uneven-aged management) states that: “uneven-aged
forest vegetation management will be used throughout this management area except where it is desirable to
provide habitat for species that utilize early structural habitats, to maintain shorter-lived shade-intolerant
forest types such as aspen, or enhance visual variety and viewpoints in high Scenic Integrity Objective areas.
In these situations, even-aged management may be appropriate.” (PLRMP pg. IV-7) In other words, unevenaged management will be used unless the Forest Service decides to use even-aged management. In MA 2.2
(Late Structural Linkages), the Forest Service is supposed to be managing to provide “complex late structural
forest conditions” but allows for two-aged harvests, shelterwood seed and removal cuts, intermediate
thinnings, and other even-aged regeneration cuts…These are simply examples of how the PLRMP improperly
and illegally shifts multiple mandatory standards from the 1986 Plan into non-mandatory guidelines…NFMA
makes clear that management plans are supposed to create mandatory and enforceable limitations on the
Forest Service's discretion when managing our national forests. To the extent the PLRMP fails to do this it
violates the NFMA and the 1982 regulations. (#327)
Response: The LRMP clearly recognizes that site-specific decisions regarding the specific types of vegetative
management practices are best made at the project level. For management areas that allow timber harvest
including MAs 2.1, 2.2, 3.0 and 6.1, guidelines are the appropriate way to communicate this direction to allow
flexibility for individual sites at the project level to best achieve the desired conditions of the plan and the
management area. Project decisions that deviate from the harvest method guidelines will be expected to
substantiate how that decision contributes to these desired conditions, goals or objectives. The LRMP also
contains a substantial number of standards that would require plan amendment in order to deviate from them. The
1986 ANF Forest Plan did not clearly distinguish between standards and guidelines or how they should be
interpreted in Forest Plan implementation. The LRMP provides for greater clarification of the interpretation of all
Forest Plan decisions.
See also response to PI #1 for discussion on the role of standards and guidelines in the LRMP. See response to PIs
#139, 141 and 142 for discussion on standards and guidelines specific to vegetation management issues.
Public Interest #118: The Allegheny National Forest should adopt the Kane Hardwood sustainability
program.
Sample Statement: Key words as I see this would be balance and sustainability. You could take a program
that Kane Hardwood has put together, a certificate of sustainability. I would hope you would take that in
advice and follow the plan that Kane Hardwood has. (#409)
Response: We believe your comment refers to the Forest Certification evaluation of Kane Hardwoods (and also
the Pennsylvania Bureau of Forestry) during the past few years. Forest Certification is not part of the Forest Plan
Revision process. However, the ANF is one of six National Forests evaluated in 2006 as test candidates for
certification. The evaluation is still in progress.
With regards to sustainability, the Forest Plan is designed to sustain the variety of resource uses called for in
Alternative Cm. For additional information, see the goals, objectives, and suitable uses sections of the LRMP (pp.
12-16, 17-21, and 29-38) and Table 2-3 in the FEIS (pp. 2-54 to 2-58).
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Public Interest #119: The Allegheny National Forest should consider the effects of vegetation management
activities on adjacent properties.
Sample Statement: I own property that borders the ANF and am concerned with the possible lack of timber
harvesting next to my wood lot and the effects it might have on mine. (#501)
Response: Please review the management area allocation map to determine the management area allocation for
the ANF land that adjoins your property. The management area direction (LRMP, Part 4) for the ANF land that
adjoins your property will give you an idea of the types of activities you can expect to see there. Site-specific
decisions about where and when activities occur are made at the project level as part of Forest Plan
implementation. Interested publics would have the opportunity for review and comment when site-specific
projects are developed and evaluated. The cumulative effects discussions in the FEIS for each resource area assess
the combined effects from past, present, and “future foreseeable” actions from activities on Federal and nonFederal land in the four county area surrounding the ANF.

3.6.2 Harvest Levels and Timber Sale Administration
Public Interest #120: The Forest Plan should not withdraw lands from timber production.
Sample Statement: I do not understand why you have to always withdraw land from timber production when
actually timber production, along with water conservation, has always been the main purpose of the National
Forest System, as mandated by law from its creation. With one-seventh of our nation covered with forests,
there is no good explanation for this nation being reduced to a net importer of wood largely from countries
that have less stringent management practices than we had 100 years ago on our public lands. It is time to
make a statement that we are moving away from our addiction to un-renewable natural resources to
sustainable multiple-use management of our public forest lands and that there will be no more withdrawal of
land from timber production…We can have clean water, recreation, timber and wildlife management as the
deliverables of every management plan. To say that we are going to not manage certain areas so that we can
provide a “wilderness experience” is an unacceptable abdication of our responsibility to actively manage the
overall health of the forest. (#242)
TO IMPROVE FOREST HEALTH
Sample Statement: In 1986 you had 463,143 acres of tentatively suitable forest land. At present you have
only 388,387 acres categorized as suitable forest land. If I read your further revision correctly, you are
planning to further reduce the suitable area for timber production to 339,568 acres. In other words, you are
using the “salami technique” in reducing the amount of land suitable for timber production. This trend must
be reversed for the health of the forest or else we will never reach the desired age mix. (#480)
Response: There are fewer acres of suitable land in the LRMP (Alternative Cm) than in the 1986 Forest Plan or
in Alternative A (FEIS Table 3-105, p. 3-392). Some of the change (~22,500 acres) is due to an increase in water
and non-forest land, primarily from improved mapping techniques (GIS) and improved inventory of openings,
forest roads, water, oil and gas well pads, and other facilities (FEIS p. 3-392). About 20,500 acres result from
identification of lands physically not suited because seedling restocking cannot be assured, and 18,700 acres result
from congressional withdrawal of the National Recreation Area. Alternative Cm contains further reductions of
approximately 29,400 acres to a suitable land area of 379,055 acres. Table 3-106 (FEIS pp. 3-394 and 3-395)
displays the nature of these additional reductions. They originate from areas where harvest activity is considered
inconsistent with the desire for a relatively undisturbed and naturally evolving forest landscape. A correction was
made between the DEIS and the FEIS, which added roughly 20,000 acres back to the suitable land base in each
Alternative due to an error in the calculation of land considered non-forested (developed) due to existing roads.
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A detailed discussion of the process ANF personnel followed to determine lands suitable for timber production
can be found in FEIS 3.4.6 Forest Products (FEIS pp. 3-391 to 3-392 and 3-394 to 3-395) and in FEIS Appendix
B (pp. B-1 to B-7). The requirement for conducting such analysis can be found in 36 CFR 219.24. For more
information, see pp. 15-28 of the ROD for the rationale for the allocation of management areas and the selection
of Alternative Cm.
Public Interest #121: The Forest Plan should emphasize active management of timber resources.
TO IMPROVE REGIONAL SUSTAINABILITY
Sample Statement: It seems to me that while the ANF holds approximately 25 percent of our nation's black
cherry trees that the percentage harvested is a much smaller percent. I believe that some of the management
goals and desired forest condition can be accomplished more proactively through management not nonmanagement. I am also concerned with effects of the proposed plan with its alternative on our region both
economically and ecologically. Over the past 10 years especially, I am seeing an alarming trend in forest
management. While black cherry has been in high demand, and the ANF has consistently reduced its ASQ, it
seems as though it has been a quick cash crop for many private landowners. It seems many people have
chosen to “sell off” their cherry in a market of high demand. I firmly believe active and balanced management
on the ANF fosters active and balanced management outside the forest. I believe that the ANF has the ability
to help regionally balance market conditions and as such assist the local and regional forests of our area.
(#200)
FOR FOREST HEALTH
Sample Statement: The Plan must make forest health and long-term forest sustainability a priority, and this
can only occur through active forest management. Throughout this planning process, the Forest Service has
stressed the complex and critical forest health challenges facing the ANF. Beech Bark Disease, Hemlock
Wooly Adelgid, sugar maple decline and impacts of weather events have lead to significant tree mortality on
about one quarter of the forest. Pests such as Emerald Ash Borer and Asian Longhorn Beetle will likely
become more immediate dangers during the life of this proposed plan. Deer and competing vegetation
continue to have an impact on forest regeneration. These issues can not be addressed effectively without
giving foresters the ability and flexibility to utilize the most effective management tools available. Failure to
properly manage the forest will result in severe degradation of forest health and productivity. Declining forest
health and the potential loss of some tree species will impact timber outputs, biodiversity and aesthetics.
Future sustainability of species such as oak are critical to support game and other species. Forest health issues
on the ANF also threaten the health and productivity of adjacent private and Commonwealth-owned lands.
(#268)
Sample Statement: I find that a common thread of ensuring forest health runs through most of the forest
user's goals. To this end, I encourage the preferred alternative be adjusted to allow for the most acres to be
placed under forest management and to allow those managers of the forest to use all of the tools available to
them. The proven research, technology, and implementation of harvesting techniques are the manner in which
forest health can be achieved. Given the ecological conditions resulting from exotic pests and diseases
coupled with the overbrowsing by deer for over 75 years - our forest cannot possibly return to pre-European
settlement conditions. The old growth we have on the forest is falling apart. The mature stands we have on the
forest lack regeneration. The biological lifespan of our species is approaching. Our forest health is declining
and it must be addressed in the most aggressive way possible. Flexibility must be built into the plan at every
level. The threats, demands, technologies, and economics will all change as time moves on. The final plan
must be adaptable to these changes. Progress on the plan must be measured at regular intervals so the plan
implementation can be refocused to the areas not meeting the goals set forth. (#457)
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Response: We concur that active management is an important component of sustaining healthy forest ecosystems.
Sustaining forest health is of utmost importance (in addition, see response to PIs #120, 123, and 158). Please note
the ANF goal (LRMP p. 14) that states: “Provide a diversity of vegetation patterns across the landscape that
represents well distributed habitats, a range of forest age classes and vegetative stages, a variety of healthy
functioning vegetation layers, moderate to well-stocked forest cover, and the variety of vegetation species or
forest types necessary to achieve multiple resource objectives.” We believe the selected Alternative provides the
necessary balance to achieve these objectives. See the ROD (pp. 15-28, particularly pp. 22-26) for additional
pertinent rationale.
The effects of the Alternatives on the production of forest products from the ANF are displayed in the Forest
Products section of the FEIS (Chapter 3, pp. 3-394 to 3-399). Harvest activity in the four-county area is described
in the vegetation management cumulative effects discussion in Chapter 3 (FEIS pp. 3-166 to 172 and pp. 3-176 to
3-179). The forest products cumulative effects discussion acknowledges that harvesting from the ANF will
contribute towards a sustainable production of wood products from the immediate region (FEIS p. 3-398). The
economic effects of the Alternatives, including employment, income, and potential payments to local counties are
described in the economics section of FEIS Chapter 3 (FEIS pp. 3-410 to 419).
Sustaining forest health is a priority for the ANF, and the Forest Plan provides flexibility to deal with multiple
types of threats when they develop using the best available technology (see response to PI #17). Pages 3-396 to 3397 of the FEIS describe harvest activities that may occur on lands considered unsuitable for scheduled timber
production. In Alternative Cm, 95% of the ANF is available for harvest activities for resource purposes such as
addressing forest health concerns, responding to natural catastrophes, restoring forest cover, or to achieve
recreation or wildlife objectives.
We agree it is important to maintain oak on the ANF in order to sustain the multiple benefits it provides (see
response to PI #205).
We agree that trees on other ownerships within the ANF area also face the same forest health concerns described
in the FEIS description of the affected environment (FEIS pp. 3-93 to 3-105).
Please note we have added several pertinent objectives to the LRMP (p. 15): 1) “Continue cooperating with
research to provide sites for study and demonstration of sustainable ecosystem management.” And 2) “Use forest
management activities to demonstrate sustainable silvicultural practices and land stewardship that could be used
in forests on private lands.”
We concur that attempts to return to pre-European settlement vegetation conditions raise substantial forest health
and forest sustainability concerns and questions. In addition, see response to PI #162.
We acknowledge your support for using a range of forest management techniques to sustain and improve forest
health, including flexibility in using them to address changing conditions or to utilize new technology. We believe
the LRMP provides the range of techniques and the flexibility you desire. For additional information, please refer
to the responses to PIs #17 and 18.
Please note that the LRMP calls for monitoring to measure implementation progress and effects (LRMP pp. 37-52
and see response to PI #431). The monitoring plan identifies key questions where additional information can
provide for adjusting management direction in the LRMP.
In addition, see response to PI #11.

A-72

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

Public Interest #122: The Forest Plan should increase the rates of annual timber harvest.
TO MAINTAIN A SUSTAINED YIELD
Sample Statement: Over the past several decades, the amount of timber harvesting has steadily declined in
violation of the Code of Federal Regulations. These disturbing trends are in violation of the Code of Federal
Regulations, the Multiple Use and Sustained Yield Act, and the Weeks Law of 1911. Therefore, in order to
comply with federal law, the Proposed Plan must be rescinded and revised so that the amount of timber
harvesting is sufficient to maintain a “sustainable yield,” to prevent the continuing decline of timber
harvesting from decade to decade. (#484)
TO SUSTAIN PRIVATE FORESTLAND, THE FOREST PRODUCTS INDUSTRY AND THE
ECONOMY
Sample Statement: The sustainability of Pennsylvania's forest products industry depends upon reliable and
meaningful access to timber and other raw material from public lands. Currently, public agencies (including
the Forest Service) own and manage approximately 30 percent of the forest resource in Pennsylvania, yet
provide less than ten percent of the timber required to sustain the state's forest products industry on an annual
basis. The lack of access impact timber markets, puts an economic strain on companies and threatens the
sustainability of nearby private forestland over the long term. (We are) concerned about the continued erosion
of acreage dedicated to timber production and the declining volume of wood products provided by this plan.
The 1986 Plan called for an annual Allowable Sale Quantity (ASQ) of 95 million board feet. Actual harvest
fell well below that volume, particularly since 1998. This decline has had an impact on forest product
companies…The ASQ in Alternative C is 56 million board feet, a 41 percent reduction over the 1986 Plan.
Much of this decrease is the result of specific Management Area designations and the extensive use of
uneven-aged management in Alternative C. Recommendation: The ANF is a well-stocked, aging forest. For
decades, the Forest Service has invested in the productivity of the ANF, with positive results. Now is time to
harvest the results of this investment, or watch these investments go to waste as forest health and values
decline. (#268)
Sample Statement: I am also concerned about the level of timber harvests allowed in the proposal and the
resulting domino effect and the economic viability of the communities surrounding the ANF. The Forest
Service's draft plan would reduce the annual volume of timber sold by more that 40% from the 1986 plan.
This reduction will have a detrimental impact on the sustainability of communities surrounding the ANF. The
study already states that the forest products industry in our local communities directly provides 8,000 jobs
with an annual economic impact of $2.7 billion for the region. The proposed reduction in harvest levels will
result in US taxpayers losing $400 million in additional revenue over the life of the plan. In addition, counties
in the ANF Region will also receive $4 million less in annual payments in lieu of taxes from the Forest
Service. (#459)
TO IMPROVE FOREST HEALTH
Sample Statement: A healthy forest is critical to our region. Salvaging blowdown events, regenerating dying
forest areas (such as those with beech bark disease), and responding to other natural events and insect and
disease outbreaks should be the focus of the management efforts of the Forest Service. If all these problem
areas are treated in a timely manner, the Allowable Sale Quantity (ASQ) will need to be raised to a higher
level. The acres desperately needing treatment at this time should drive this number for this planning cycle. A
more realistic ASQ volume is 75 million board feet per year. This volume would consist of approximately
50% sawtimber and 50% low value pulpwood. (#452)
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DUE TO THE ABILITY TO REGENERATE UPLAND HARDWOODS
Sample Statement: The 1995 Timber Resource Capability Study projected that the current sustainable
harvest would be approximately 53 MMBF per year. The study also indicated that the sustainable harvest
could be as high as 72 MMBF per year if upland hardwoods could be adequately regenerated. Through
adaptive management strategies and improved upland hardwood science, it is now possible to adequately
regenerate upland hardwoods. Therefore, the Proposed Plan must be rescinded and revised so that the
preferred alternative proposes and ASQ of at least 72 MMBF per year, and not 56 MMBF per year. (#476)
Response: Many factors have contributed to the reduction of Allowable Sale Quantity (ASQ) from earlier ANF
Forest Plans, including forest health concerns, regeneration concerns, vegetation management and habitat goals,
designation of special areas, more accurate mapping and determination of lands tentatively suitable for timber
harvest in all of the Alternatives (see response to PI #120). Additionally, inventory data was updated to reflect
both growth and recent mortality, and thus more accurately reflects standing timber volume on the ANF (see
Appendix B, suitability for timber production and estimating yields sections, pp. B-1 to B-23). SPECTRUM
model runs were constrained in all Alternatives to account for areas with reduced or deferred harvest to meet
LRMP direction such as protecting unmapped springs and seeps, as well as other constraints (see Appendix B
SPECTRUM Constraints). All Alternative models contain non-declining flow and perpetual harvest constraints.
The ASQ is less than or equal to long-term sustained yield in all Alternative models. As stated in the Forest
Products section in Chapter 3 of the FEIS, the ASQ is the maximum amount of timber that can be sold in each
decade covered by the LRMP from lands suitable for timber production. Please note that Forest Plan Revision
occurs specifically to meet changing forest conditions and therefore ASQ will change from one Forest Plan to the
next. There is no requirement for ASQ to remain at the same level from one Forest Plan Revision to the next. See
pp. 15-28 of the ROD, particularly pp. 26-27, for the rationale for the selection of Alternative Cm and a
discussion of forest products.
Public Interest #123: The Allegheny National Forest should manage vegetation based on species viability
and forest health and halt commercial timber harvest.
Sample Statement: [We] oppose commercial logging on federal public lands, including national forest lands.
Polls have shown that the public does not want commercial logging on federal lands, we agree. Given that the
national forests are held in public trust by the federal government, the FS should honor the wishes of the
public and stop commercial logging on national forests. The citizens of this country are, after all, the ultimate
owners of all national forest lands. (#329)
Sample Statement: PLRMP p. 1-9: 2400 Vegetation Management - We strongly oppose vegetation
management goals aimed at changing forest composition to promote commercially valuable tree species.
Vegetation management should be based on the needs of species with viability concerns and overall forest
ecosystem health, not a desire to grow crops of commercially valuable timber. (#329)
Sample Statement: The ANF Draft Forest Plan Revision is simply an economic commitment to
environmental abuse for the management of black cherry timber and sustained yield. The primary goal for the
ANF Forest Management Plan must be to maintain or improve the ecological condition of the natural forest.
ANF Forest Lands are not to be managed “on a sustained yield basis for timber” but managed based on what
is biologically sustainable for the forest ecosystem. (#295)
Response: Under the Multiple-Use Sustained Yield Act (MUSYA) of 1960 and the National Forest Management
Act (NFMA) of 1976, National Forest lands are to provide for a variety of sustainable uses to ensure a continued
supply of goods and services to the American people. The MUSYA of 1960 specifically states the “National
Forests are established and administered for outdoor recreation, range, timber, watershed, and wildlife and fish
purposes” (16 USC 528). Forest Plans “shall provide for multiple use and sustained yield of goods and services
from the National Forest System in a way that maximizes long-term net public benefits in an environmentally
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sound manner.” (36 CFR Part 219.1) Note that timber harvest is included as part of multiple use management for
National Forests.
Note that the first goal of the 2400 Vegetation Management section of the LRMP (p. 14) states: “Provide a
diversity of vegetation patterns across the landscape that represents well distributed habitats, a range of forest age
classes and vegetative stages, a variety of healthy functioning vegetation layers, moderate to well-stocked forest
cover, and the variety of vegetation species or forest types necessary to achieve multiple resource objectives”.
This goal is consistent with the goal of providing high quality, hardwood sawtimber at a sustainable level to meet
multiple resource objectives.
In addition, vegetation management on the ANF is driven by a variety of resource objectives (LRMP p. 14)
including 1) providing the structural conditions and vegetation composition preferred by many wildlife species
(LRMP pp. 102, 106, 109 and 113 and 126), 2) enhancement of late structural forest conditions (LRMP p. 111),
3) retention of key forest species such as oak (LRMP p. 19, 111), 4) increasing mast production (LRMP p. 111),
5) providing the diversity of forest types and age classes necessary to sustain ecosystem health (LRMP p. 14) and
as suggested, 6) harvest of high value forest products (LRMP pp. 14 and 19).
Equally important are goals and objectives relating to sustaining species with viability concerns and for sustaining
a healthy forest (LRMP pp. 14, 15 and 19-21). A number of design criteria are included in the LRMP to sustain
species with viability concerns and maintain forest health.
Public Interest #124: The Forest Plan should not include lands that are not cost-efficient as suitable for
timber production.
Sample Statement: The regulations at 36 CFR 219.14 are clear in that lands that are not cost-efficient should
be tentatively identified as not appropriate for timber production. A negative net present value analysis area is
not cost-efficient because there is no excess of discounted benefits less discounted costs. The costs are greater
than the benefits, hence the negative value. The three conditions at section 219.14(c) are “OR” clauses, not
“AND” clauses. Lands that are not cost-efficient must then be designated as not suited for timber production.
The Allegheny NF determination of lands suitable for timber production must not include lands that are not
cost-efficient. (#443)
Sample Statement: The constraints applied in the Spectrum modeling appear to be well thought out and
reflect past harvest experience on the ANF in adjusting harvest frequency and extent. Some of the constraints
appear to constrain harvest to an extent that we wonder how many analysis units dropped out of the solution
per alternative because the lands were not cost-efficient over the planning horizon. Did the forest drop non
cost-efficient analysis units from the solution? Please detail the number and acreage of analysis units per
alternative that were dropped from the solution because they were not cost-efficient. (#443)
Sample Statement: Stage II requires that forest lands other than those that have been identified as not suited
for timber production “shall be further reviewed and assessed prior to formulation of alternatives...” This
phrase “other than those” implies that lands that have been identified in Stage I (for example (1) the land is
not forest land; (2) technology is not available to ensure timber production from the land without irreversible
resource damage to soils productivity or watershed conditions; (3) there is not reasonable assurance that such
lands can be adequately restocked; (4) the land has been withdrawn from timber production by an Act of
Congress, the Secretary of Agriculture or the Chief of the Forest Service) should be subtracted from the total
Forest acreage and not be used in the succeeding stages of the suitability determination (“shall be further
reviewed”). The discussion of the build of the yield tables, the lack of any recent information for vegetative
conditions on certain lands on the ANF, including Congressionally designated Wilderness areas and the
efforts detailed to gather and utilize this information make us question whether the lands described in 1-4
above were dropped at the end of Stage 1 or whether they were for some reason carried forward in the
analysis. Were these lands dropped? Were they carried forward into Spectrum with the management area
stratification (or some other aspect of stratification) meant to in effect “drop” these lands? Please explain. The
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way in which the objective function was written and the (goal) programming method used could subvert the
removal of any volumes on those lands from the solution. (#443)
Response: The ANF is managed for multiple use. The Alternatives provide various mixes of priced and non
priced objectives and responses to public issues. The results of the economic suitability analysis are presented in
Appendix B (pp. B-85 to B-91). Lands that may not appear cost efficient solely on the basis of timber value minus
reforestation costs receive management treatments to achieve objectives such as value to wildlife or other nonpriced benefits. A minimum harvest management action is available to all analysis units in all Alternative models
affording SPECTRUM the opportunity to not harvest. The PNV objective function will dissuade the harvest of
analysis units that are less cost effective. Analysis units that have a negative timber PNV may be scheduled for
management actions to achieve habitat structure desired conditions. Identification of suitable land area is not a
final determination of the suitability of an area for a future proposed project or activity, and the influence general
suitability identifications have on the direct, indirect, and cumulative effects of future projects or activities will be
analyzed at the time such projects and activities are proposed.
Public Interest #125: The Allegheny National Forest should not harvest timber at a level greater than that
of the Harvest Capability Report.
Sample Statement: It is stated that the 1995 Harvest Capability Report estimated a harvest level of 53.2
MMBF could be produced over the 1995-2005 period. Figure ES-4 shows an ASQ of 56.3 MMBF for Alt. C.
Given the ever increasing number of forest health issues and mortality rate it does not seem logical to target a
sustained yield above that of the Harvest Capability Report - this number could be reevaluated as the
condition of the Forest changes. (#161)
Response: We acknowledge your preference for a reduced harvest level. The “Analysis of Timber Harvest
Program Capability 1995 through 2005” (THPC) did estimate a maximum annual harvest level from 1995-2005
of 53.2 MMBF. However, it estimated a potential long term annual harvest level of 77.1 MMBF if adequate tree
seedlings develop following shelterwood seed cuts (FEIS p. 3-390). Information identified during the THPC
analysis that contributed to a lower harvest potential, including concerns related to forest health, has been
considered during the current harvest level determination (FEIS pp. 1-12 and 1-13). In addition, see Appendix B
and response to PI #122.
Public Interest #126: The Forest Plan should decrease the allowable sale quantity to a level proportionate
to that of Pennsylvania State Forest lands.
Sample Statement: PLRMP p. II-9: Allowable Sale Quantity - The planned ASQ of 56.3 MMBF is excessive
and demonstrates the extraordinary over-emphasis that the FS places on crop production of commercial
timber in the proposed forest plan. A good basis for comparison is the projected annual harvest from
Pennsylvania State Forest lands. The total acreage of the state forests is approximately 2.2 million acres. The
state forest management plan projects an annual harvest of around 55-60 MMBF. In contrast, the PLRMP
proposes an average of 56.3 MMBF of logging taken only 500,000 acres. The FS is proposing nearly as much
annual logging as the state Bureau of Forestry using less than 1/4th the acreage of forest land. Given the very
high regard with which Pennsylvania Bureau of Forestry management is held in professional forestry circles,
this disparity suggests that Forest Service management of commercial logging on the ANF is not ecologically
sound or sustainable. The FS should reevaluate the ASQ and set it at a level that is ecologically responsible
and silviculturally realistic. (#329)
Response: One readily observable difference between the State Plan and the ANF LRMP are the differences in
land base modeled acres. Although the State Plan identifies the total acreage of the state forests as approximately
2.2 million acres, the State Plan model used 876,533 acres for the timber production calculations, and the model
projected a total harvest of approximately 83.2 MM BdFt Equivalents. The 55-60 MMBF harvest identified in the
sample statement above only represents the sawtimber portion and fails to represent the pulp portion of the total
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projected harvest in the State Plan. The ANF LRMP modeled acres are 408,428 and a projected harvest of
approximately 54.1 MM BdFt Equivalents that includes pulp and sawtimber. Sawtimber on the ANF is larger than
sawtimber in the surrounding four-county area, and larger yet than that in the rest of Pennsylvania. In addition, as
noted on p. 3-338 of the FEIS, total volume per acre on the ANF is 2,762 cubic feet per acre compared with the
1,910 cubic feet per acre average for Pennsylvania. When these differences in landbase, volume measurements
and standing volume are considered, the stated differences are much less.
A comparison between the ANF LRMP and the State Forest Plans strictly on the basis of harvest per acre would
not be a valid comparison. A number of variables such as tree seedling development, inventory volumes per acre,
site productivity, forest health considerations, habitat objectives, vegetation composition, operability, age
distribution, topography, economics, and special public concerns, as well as, any other factors that would need to
be evaluated and analyzed to make that comparison. We believe the ANF LRMP ASQ is set at a level that is
ecologically responsible and silviculturally realistic.
Public Interest #127: The Forest Plan should change the suitability of Management Areas for timber
production.
Sample Statement: I feel that the only areas that should not be considered for timber production are MA 6.3
Buzzard Swamp and MA 8.1 Wild & Scenic River. (#277)
Sample Statement: Standards should make particularly clear that vegetation management activities are
prohibited in MAs 5.0 and 8.5. (#329)
Response: Management Areas suited and unsuited for regularly scheduled timber harvest, salvage harvest, or
harvest to achieve other resource objectives are displayed in the LRMP (Table 10, p. 35). Those that exclude any
type of harvest activity include wilderness (5.1), wilderness study (5.2), scenic areas (8.3), and the research
natural area (8.5). Harvest activity is considered inconsistent with the desire for a relatively undisturbed and
naturally evolving forest landscape and/or with the legislation that established the area. Some management areas
provide for harvest when necessary to address recreation and scenery management objectives, user safety, plant
and animal habitat needs, forest health, or natural catastrophic events. See the ROD (pp. 15-28) for the rationale
for land allocation and the selection of Alternative Cm.
Public Interest #128: The Forest Plan should minimize timber harvesting for pulpwood.
Sample Statement: North America produces more than enough rice and wheat straw and other agricultural
wastes to meet all its paper and building panel needs without having to supply the pulp and paper and chip
wood industries with wood off of the ANF. The Allegheny FS needs to create a Plan that leads Pennsylvania
in sustainability not continue unsustainable practices. (#295)
Response: We note your preference for not harvesting pulpwood. Timber sales on the ANF are normally
integrated product sales, with high-quality, high-value sawtimber the primary product of interest. Pulpwood is a
secondary lower valued product cut and harvested in order to meet silvicultural and other resource objectives.
Pulpwood often must be removed in order to facilitate successful implementation of various reforestation
practices. Demand for wood products continues to increase despite increased recycling and improved efficiency
of wood production. Local demand for pulpwood has fluctuated since 1986, though demand for fuelwood is
expected to increase during the next decade (FEIS pp. 3-111 to 3-114, 3-117 to 3-119, 3-385 to 3-386 and 3-397
to 3-398). In many cases, it is important to remove pulpwood to meet silvicultural objectives (LRMP Appendix A,
pp. A-20, A-21, A-22 and A-24 to A-29). The LRMP 2400 Management Area Direction section provides specific
guidelines regarding pulpwood designation and removal (LRMP pp. 104, 108 and 115). The anticipated pulpwood
harvest amount for full LRMP implementation is shown in FEIS Table 3-110 (p. 3-413). For additional
information, refer to the response to PI #134.
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Public Interest #129: The Final EIS should include a departure schedule for a minimum of the first decade
of the planning period to restore a healthy age balance to the Allegheny Hardwood forest type.
Sample Statement: The plan must include a departure schedule for no less than the first decade of
implementation to address the declining condition of the Allegheny hardwoods across the ANF. According to
Table 3-20 of the DEIS, nearly 70% of the forest is moderately to highly stocked with mature trees. From a
management perspective two things can happen, either ignore the situation allowing the trees to grow old and
die or harvest them while they are merchantable. The former inhibits sustainability while the latter promotes
it. In terms of timber production, the schedule should be no less than the maximum departure (77 mmbf per
year) reported in the THPC report in 1995. (#462)
Response: A departure schedule model was run and the results are displayed in Appendix B of the DEIS. The
departure model was constrained to elevate harvest in the second and third decades. This model was determined
not to meet future desired forest conditions and was not considered further (see ROD, Alternatives Considered
But Eliminated From Detailed Study). We believe that the alternative models that were considered all provide for
a sustainable forest. In addition, see response to comments PIs #122, 125 and 126.
Public Interest #130: The Final EIS should explain the reason for maximizing harvest in the first decade.
Sample Statement: The development of forest plan alternatives is to proceed from analysis on a number of
fronts. In this case the most applicable are 1) analyzing what needs to change in the current forest plan; and 2)
running a series of benchmarks that assess forest capability for timber management in order to determine the
range of alternatives. In fact, the NFMA requires the use of benchmarks “to define the range within which
alternatives can be constructed” (36 CFR 219.12 (e)(1). Five specific benchmarks were run (page B-37): Maximize timber production in the first decade with no harvest constraints - Maximize PNV of the timber
program with no harvest constraints - Maximize timber production in the first decade with NDY and LTSY
harvest constraints - Maximize PNV of the timber program with NDY and LTSY harvest constraints Minimize Timber Production First of all, please explain again the reason for maximizing harvest in the first
decade. (#443)
Response: Maximizing timber production in decade 1 is the same as maximizing timber production in decades 115 when the harvest constraint of non-declining flow is present. The maximize timber production in the first
decade with no harvest constraints establishes the basis for comparison with the maximize timber production in
the first decade with NDY and LTSY harvest constraints. By comparing the benchmarks it is apparent that the
constraints are functioning as expected with a non-declining flow. The NDY constraint prevents harvest levels in
successive decades from being less than the harvest level in the preceding decades, and the LTSY constraint
assures that the ASQ is less than or equal to the LTSY.
Public Interest #131: The Final EIS should include projections of the annual net growth of the Allegheny
National Forest in terms of board feet and cubic feet.
Sample Statement: I see no data in your summaries showing the annual net growth of the ANF. Despite all
the new environmental laws and regulations, we should be able to see what this ANF is capable of growing in
board feet and cubic feet, biologically. I see a lot of discussion in Appendix B describing your analytical
process but no simple statement that the ANF is growing X number of board feet. (#147)
Response: We have noted your concern, and we have added a table to Appendix B of the FEIS (Table B-37) that
shows total growing stock and annual net growth on all of the ANF forested land. It also displays total growing
stock and annual net growth on forest land suited for timber harvesting.
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Public Interest #132: The Forest Plan should provide minimum rotation ages for timber harvest.
Sample Statement: The Forest Service does not provide minimum rotation ages in the PLRMP as they did in
the 1986 Forest Plan. This is important because the minimum rotation age “corresponds with the point at
which the stand has exceeded 95 percent of the Culmination of Mean Annual Increment of growth.” (#327)
Response: Minimum rotation ages are listed on p. 67 of the LRMP. As stated in the standard for rotation age,
minimum rotation age corresponds with the point at which the stand has exceeded 95 percent of Culmination of
Mean Annual Increment (CMAI) of growth.
Public Interest #133: The Final EIS should clarify the number of acres available for uneven-aged
management
Sample Statement: The preferred alternative states harvest activities in all forest types of approximately 60%
even, 25% uneven, 15% no vegetative management, pg. ES-8. Table ES-1, pg. ES-10, shows 283, 990 acres
even, 2,826 acres uneven. If ratios are calculated using 355,818 acres of land suitable for timber production
the results are 80% even, 8% uneven. If ratios are based on the total land area of 506,477 acres the results are
56% even, 6% uneven. (#161)
Sample Statement: I thought the idea of Alt. C was that the ANF was going to have more uneven aged
management in timber harvesting. In the summary table (pg. ES-10) it shows Alt. C as having 2,826 acres in
uneven-aged management. Yet on pg. ES-5, it says 25% of the ANF would be in MA's featuring uneven-aged
methods. 25% would be 128,331 acres, not 2,826. Is that a typo? Did I misunderstand? I realize that not every
acre of each MA would be managed but it seems like a large discrepancy. It looks like there will be even less
uneven-aged mgt. in Alt. C than there is in the current plan. (#162)
Response: There was an error in the way this information was displayed in the PLRMP and DEIS. We have
corrected this and as reflected in Table 2-3 of the FEIS (pp. 2-54 to 2-58), 33,700 acres of the ANF would feature
predominantly uneven-aged management. This includes all of MA 2.1 and portions of MA 2.2. The 2,826 acres
listed on page ES-10 for uneven-aged management only includes Management Area 2.1. MA 2.1 is described as
“uneven-aged management” even though other management areas also would utilize some amount of unevenaged management. MA 2.2 includes substantial areas where uneven-aged management would also be featured.
Since Table ES-1 is intended to be a summary, it does not contain sufficient detail for each Management Area to
enable the reader to do this type of numerical validation. The percentages mentioned (Summary of the DEIS, p.
ES-8) are based on a total land area of 506,500 acres. They are consistent with the acres shown in DEIS Table 2-3
for the subcategory entitled “Silvicultural Systems Used – Total acres allocated by dominant silvicultural system
based on Management Areas”. In addition, between DEIS and FEIS we’ve clarified that MA 2.2 is intended to
provide for a blend of management, including even-aged, uneven-aged and passive (no active) management. The
updated figures in Table 2-3 in the FEIS reflect this adjustment.
Public Interest #134: The Allegheny National Forest should consider providing unmerchantable timber to
local markets.
Sample Statement: Anything that used to be left in the woods (like the undesirable species, or small wood or
tops of trees) has a market. Locally there are a few alternative markets for this unmerchantable timber. With
this in mind, silviculturalists have yet another tool to use when they are making decisions. (#465)
Response: Timber sales on the ANF are normally integrated product sales, with wood products removed as
necessary to meet silvicultural and landscape level objectives. Pulpwood is a lower valued product cut and
removed in order to meet silvicultural and other resource objectives.
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Material that is not merchantable as pulpwood is retained on site to meet other resource objectives. Fallen
branches and slash left after timber harvest are very useful for recycling nutrients and organic matter back to the
soil, in time becoming part of the soil. Together with the tree’s leaves and roots, they contain roughly half of the
nutrients stored in the tree. Larger unmerchantable stems decompose much more slowly and provide these
benefits for a much longer time (FEIS p. 3-11). Tops of trees, if not too heavily concentrated so they restrict
reforestation treatments, sometimes serve to temporarily protect developing tree seedlings from deer browsing.
The LRMP provides a guideline for leaving slash from harvest operations where it is felled (LRMP p. 73). Down
woody material is also an important component of late structural forest (FEIS p. 3-143 and 3-185).
Public Interest #135: The Forest Plan should include goals and objectives for energy production from low
quality timber.
Sample Statement: The Forest Products section of the Plan should be amended to better recognize the
potential demand of low quality timber for energy production. The Forest Service has made promotion of
wood for biomass energy a strategic goal. On the state level, Pennsylvania has enacted an alternative energy
portfolio standard which recognizes biomass, and has a number of on-going initiatives to promote private
investment in biomass projects (electric and liquid fuel). Locally, the Kane Area School District has explored
the use of biomass for school heating. (#268)
Response: Nothing in the LRMP would preclude the use of low quality timber products from the ANF for energy
production. However, see response to PI #134 for a discussion on possible constraints to this activity and the
response to PI #128 for a discussion on low value pulpwood products resulting from vegetation management
activities on the ANF.
Public Interest #136: The Final EIS should detail how costs were calculated for harvest sale planning,
preparation, and administration.
Sample Statement: We have additional questions about the data used to calculate costs. The Forest provided
a total average cost for harvest sale planning, preparation and administration of $233.32 per MBF (p. B-63).
What is the breakdown for each of these three activities? Does the category of “sale preparation” include the
costs for specialists to engage in necessary field survey and environmental effects analysis? If so, what
percentage of the cost? What cost types are included in “sale administration”? Are any road construction or
reconstruction costs included in any of the three areas above? (#443)
Response: Total cost for sale planning, preparation and administration ($233.32 per MBF) was an estimate used
in the DEIS and based on ANF Budget Line Items relative to planning, preparing and administering timber sales,
and the average amount of timber sold and cut between 2001 and 2005, adjusted to 2005 dollars. The Forest
Service does not maintain detailed accounting for each of these items. Using the $233.32 per MBF as a reference
of total costs, we estimated the separate cost for each of these three activities based on allocation of dollars
associated with the ANF timber program (51% sale planning, 24% sale preparation, and 25% sale administration
in Fiscal Year 2006). This includes all costs for various resource specialists to complete necessary field surveys
and environmental analysis, as well as accomplish field layout (including necessary buffers) during sale
preparation. The level of activities were then modified based upon the type of treatment and the forest type (e.g.
second entry final removal cuts did not require the same amount of sale planning as the initial cut). These
activities and their costs were then placed in the SPECTRUM model for the FEIS analysis of all alternatives. For
further information on the economic analysis, see pp. B-81 to B-95 of Appendix B of the FEIS.
Road costs are not included in these costs. See pp. B-91 and B-92 of Appendix B of the FEIS for a discussion of
road costs.
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Public Interest #137: The Allegheny National Forest should reconsider the Utilization Standards for timber
harvest as displayed in Table III-7 of the PLRMP.
Sample Statement: Table III-7: Utilization Standards. I believe there needs to be some changes made to the
explanations here. I think the table is set up to try and separate sawtimber and pulpwood products based on
the line weights observed in the Table. It should be clarified, however you choose to do it that Footnote 1,
“plus trim allowance”, pertains only to sawtimber and not to pulpwood as well. Perhaps a heavy line weight
can separate the pulpwood and sawtimber products. Footnote 2 should be re-worded to state: “Trees meeting
minimum Tree and Piece Specifications of 11.0 inches DBH shall be considered as sawlogs”. The Forest does
sell sawlogs that do not necessarily meet Factory Lumber Log grade 3 or better as indicated in the footnote,
especially blow down salvage timber. These are referred to as Local Use or Construction Grade logs, if they
don't grade out as Grade 3 or better. The objective here is to not suggest that if a tree doesn't contain one
sawlog of Grade 3 or better that it isn't a sawlog and therefore constitutes pulpwood. It isn't true. The Forest
also doesn't grade all sawtimber; grading is used intermittently and primarily for black cherry, and as an
objective indicator of product quality for timber appraisal purposes. Footnote 6: recommend deleting the
reference that aspen should only be cruised as pulpwood; industry needs could change, and aspen could be
cruised as sawtimber if a market developed. Furthermore, under this footnote, drop the wording that this
timber will only be sold as Timber Subject to Agreement. The Forest has had no problem including Aspen
pulpwood in the mixed hardwood pulpwood sold on normal commercial timber sales. Timber Subject to
Agreement means that the Forest might not be credited with that volume, for reporting purposes, and it should
be. (#215)
Response: Table 23 (LRMP p. 72) has been modified, taking into account your suggestions.

3.6.3 Harvest Methods
Even-Aged Management
Public Interest #138: The Final EIS should describe the effects of even-aged management.
Sample Statement: The overwhelming use of even-aged logging has caused extensive damage to
biodiversity and recreation across the Allegheny National Forest. The Forest Service wants to continue with
the tree farming of black cherry trees across the Allegheny. The Forest Service is attempting to look the other
way at these problems while re-defining “clearcutting” to make it appear that they have stopped the practice
when in fact nothing has changed. (#295)
Response: Many silvicultural practices are implemented to help establish a variety of tree species, not just black
cherry (FEIS pp. 3-119 to 3-131, 3-145 to 3-147 and 3-155 to 3-159; LRMP Appendix A, pp. A-29 to A-32). The
effects of even-aged management on vegetation are described in the FEIS section 3.3.1 Forest Vegetation, Direct
and Indirect Effects, Effects Common to All Alternatives (FEIS pp. 3-110 to 3-114). Cumulative effects on forest
vegetation for each FEIS Alternative are discussed in the cumulative effects section (FEIS pp. 3-166 to 3-179).
Direct, indirect, and cumulative effects of even-aged management on other elements of the environment (i.e.
water, soils, plant and animal habitat) are discussed in other sections of the FEIS Chapter 3. In addition, see
response to PI #140.
Public Interest #139: The Allegheny National Forest should stop using even-aged timber management.
Sample Statement: The timber industry, pulp and paper, wood chip and now bio-fuels industries have no
right to think it can depend on Pennsylvania's only national forest as a replacement source for its resources
created by the mismanagement, over-cutting and sale of its industry forestlands or privately owned forestlands
in Pennsylvania. Forest sustainability in Pennsylvania hinges on the 14 million acres of privately held
forestlands. Pennsylvania mimics the northeast where 76% of forestland is privately held…The ANF Forest
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Service needs to end its even-age management program supplying these industries with virgin pulp and chip
wood. (#295).
Response: Pages 1-6 to 1-20 of the FEIS describe the significant issues that were used to develop the Alternatives
described in Chapter 2 of the FEIS. Silvicultural systems to be applied on the ANF were recognized as an
important issue and were included as component 4 of the forest vegetation management issue. The significant
issues were used to develop the Alternatives that define desired conditions, land allocations to various
Management Areas, and blend of activities, outputs, and forest settings that would be provided on the ANF.
Silvicultural treatments, both even and uneven-aged, and large areas of no active management, are featured in all
Alternatives to varying degrees, in order to achieve desired landscape level forest vegetation conditions for each
Alternative. See also pp. 15 to 28, particularly pp. 25-26, of the Record of Decision for rationale on the selection
of Alternative Cm and the blend of even and uneven-aged management that would be featured.
Table 21 on p. 66 of the LRMP (Harvest Cutting Methods on the ANF by Forest Type and Management Area)
displays the silvicultural systems that are permitted within each Management Area. As noted in forestwide design
criteria for forest vegetation (2400), decisions about specific harvest methods and silvicultural systems will be
made at the project level within the context of Management Area direction (see LRMP, p. 64).
Appendix A to the LRMP describes the scientific rationale for choice of Vegetation Management Practices to be
used on the ANF. This appendix includes sections on integrated pest management, rationale for prescriptions in
forest types found on the ANF, and final selection of silvicultural system. The decision to use even-aged or
uneven-aged management is based on a number of factors, including forest health considerations, land
management objectives (generally driven by Management Area desired vegetative conditions, goals, and
objectives), growth and regeneration requirements of tree species comprising the forest types being managed, and
overall condition of the treated area.
In addition, see responses to PIs #123 and 147.
Public Interest #140: The Forest Plan should prohibit clearcutting.
TO PROTECT HABITAT DIVERSITY
Sample Statement: It is important to eliminate clear-cutting, so that the Forest Service improves native forest
diversity. While it may be possible to use the Allegheny National Forest for some modest timber sales of
black cherry, the current plan allows far too much clear cutting. Forest diversity is extremely important for
animal life. It is also important for the recreational industry that is a critical part of the area's economy. (#153)
TO PROTECT WATERSHEDS
Sample Statement: You should know clearcuts are too destructive of forest hydrological integrity to any
longer be regarded as acceptable forest practice - on fragile roaded watersheds with destabilized stream
channels especially. …The ten year reduction in canopy will result in the channel immediately below having
to carry over 2x the annual flow it has in the last 80 years. The channel adjusts with bank and bottom scour
and headcutting; all of which generate gravel and rubble that must be carried, often as a sediment wave,
through the channel below - with cascading magnifying effect as bars deflect flow into the bank with treetopple, out of bank flooding with its split channels, etc. all far off-site. (#20)
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TO AVOID EXACERBATING THE IMPACTS OF ACID DEPOSITION
Sample Statement: The ANF's current dependence on clear-cut commercial / industrial logging only
exacerbates the impacts of acid rain and ground level ozone on soil and water acidity and plant growth. Clear-cut logging simply exhausts the buffering agents in the soil. (#295)
Response: Clearcutting is only permitted on the ANF in very limited situations. Forestwide standards provide
very specific direction for when clearcutting may be applied on the ANF, and it must be considered to be the
optimal regeneration method for it to be utilized (see Part 3 Design Criteria, section 2400 Vegetation, clearcutting
standards on p. 68 of the LRMP and Appendix A to the LRMP, optimality discussion for each forest type on pp.
A-8, A-9, A-10, A-12, A-15, A-16 and A-17 and description of clearcut with reserves on p. A-21).
As noted on p. 3-112 of the FEIS, in nearly all cases, areas managed using even-aged silvicultural systems retain
trees that serve as biological and structural legacies of the stand over the long term.
Table 21 on p. 66 of the LRMP (Harvest Cutting Methods on the ANF by Forest Type and Management Area)
displays the silvicultural systems that are permitted within each Management Area. As noted in forestwide design
criteria for vegetation (2400), decisions about specific harvest methods and silvicultural systems will be made at
the project level within the context of Management Area direction (see LRMP p. 64).
Clearcutting is not commonly applied on the ANF, particularly in planned regeneration harvests. The vast
majority of areas regenerated in the past twenty years on the ANF through even-aged methods were regenerated
using a shelterwood seed cut followed by a removal cut as opposed to a clearcut (USDA-FS 2004c, Appendix A).
Most recent use of clearcutting as a regeneration method has been in response to tree mortality and subsequent
salvage. The effects of even-aged regeneration (including clearcutting) and other forest vegetation treatments on
forest vegetation are described on pp. 3-110 to 3-114 and pp. 3-131 to 3-179 of the FEIS. The effects of evenaged regeneration (including clearcutting) and other forest vegetation treatments are discussed for soil resources
(pp. 3-10 to 3-21), water resources (pp. 3-30 to 3-51), air resources (pp. 3-57 and 3-60 to 3-63), plant and animal
habitats (pp. 3-212 to 3-289), non-native invasive plant species (pp. 3-291 to 295), recreation opportunities and
forest settings (pp. 3-313 to 3-314 and 3-326 to 3-328), scenery management and scenic integrity (pp. 3-373 to 3380), heritage resources (pp. 3-381 to 3-384), forest products (pp. 3-393 to 3-399), economics (pp. 3-410 to 3419), social conditions (pp. 3-434 to 3-443), and resource commitments (pp. 3-442 to 3-447) of the FEIS.
See pp. 15 and 25-26 of the Record of Decision for the rationale on the selection of Alternative Cm and the blend
of even and uneven-aged management that would be featured.
In addition, see response to PIs #62, 167, and 168.
Public Interest #141: The Forest Plan should prohibit even-aged management in MAs 2.1, 2.2, 6.1, 7.2, and
8.3.
Sample Statement: Standards should be established that prohibit even-aged management in MAs 2.1, 2.2,
6.1, 7.2 and 8.3. Even-aged management promotes a simplified forest structure that is incompatible with the
stated ecological and environmental purposes of establishing these MAs. (#329)
Response: The LRMP (Table 10, p. 35) designates Management Areas 7.2 and 8.3 as unsuited for scheduled
timber harvest, while Management Areas 2.1, 2.2, and 6.1 are suited for such harvest. Even-aged management is
appropriate in Management Area 2.1 in the aspen forest type due to the silvicultural requirements of aspen
(LRMP Table 21, p. 66 and Appendix A of the LRMP, Table A-1, pp. A-6 to A-7 and p. A-8). Even-aged
management (single and two-aged) is appropriate in MA 2.2 in aspen, oak, Allegheny, upland and northern
hardwoods, and conifer forest types consistent with achieving the desired conditions and objectives of this MA
(see LRMP Table 21, p. 66). Objectives for MA 2.2 include sustaining mid to late structural habitat on 85% of the
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forested area, and early structural habitat (0-20 years old) in the oak type on 4 to 6 percent and in non-oak types
on 2 to 4 percent of the MA (LRMP p. 109). Management Area 6.1 provides for using both even-aged and
uneven-aged management (see LRMP Table 21, p. 66), with an objective to sustain 6 to 7 percent early structural
habitat in the MA (LRMP p. 126). Uneven-aged silviculture may be used to manage shade tolerant forest types
that are not declining from non-native insects and diseases, whereas even-aged silviculture would be used to meet
the early structural vegetation objectives, primarily to sustain forest types dominated by shade tolerant tree
species (LRMP, Management Area Direction, MA 6.1, 2400 Vegetation Management section, p. 128).
Public Interest #142: The Forest Plan should permit even-aged management in MAs 2.2, 6.1, 6.3, 8.1, 8.2
and 8.6.
Sample Statement: Allow for even-aged management in Management areas 2.2, 6.1, 6.3, 8.1, 8.2, and 8.6.
(#452)
Response: MAs 2.2 and 6.1 do permit the use of even-aged management (see response to PI #141). MAs 6.3, 8.1,
and 8.6 are not considered suitable for scheduled timber production, although silvicultural activities may be
applied in these MAs under circumstances described in the MA description. MAs 5.1, 5.2, 8.3 and 8.5 are not
considered suitable for scheduled timber production or salvage. As noted in forestwide design criteria for the 2400
forest vegetation section (LRMP p. 64), decisions about specific harvest methods and silvicultural systems will be
made at the project level within the context of Management Area direction.
In addition, see response to PIs #141, 144, 148, and 151.
Public Interest #143: The Allegheny National Forest should limit shelterwood and clearcutting to areas best
suited for black cherry production.
Sample Statement: Limit shelterwood/clear cut areas to those which best grow black cherry. Only this
species is high enough in economic value to justify clear-cut and widespread herbicide application. (#127)
Response: Shelterwood and clearcut techniques are valid harvest methods to consider in a number of forest types,
including Allegheny hardwoods where black cherry is often the dominant tree species (LRMP, Table 21, p. 66).
Economics is only one of a number of criteria considered when determining which silvicultural system or harvest
method is appropriate on a given site. Tree species growth requirements, insect & disease damage, wind damage,
wildlife habitat objectives, site characteristics, and management area direction also play a strong role (LRMP, p.
68, Part 4 Management Area Direction pp. 101-168). LRMP, Appendix A provides the rationale and scientific
basis for selecting harvest methods and reforestation techniques (including herbicides) for forest types on the
ANF (LRMP, pp. A-4 to A-41). Appendix B of the FEIS (pp. B-85 to B-92) discusses the economics of different
forest types.
Public Interest #144: The Forest Plan should focus even-aged management on stands that exceed financial
maturity.
Sample Statement: Given that uneven-aged management typically costs more, the ANF needs to allocate
funds and resources accordingly. Much of the funding can arise from a better application of even-aged
management on a portion of the Allegheny Hardwood sites where stands are beginning to exceed financial
maturity and do not contribute to core or corridor areas. For example, such areas may be proximate to oil, gas
and mineral development. Increased harvesting of these stands for wood products can help fund appropriate
management and regeneration techniques for forest types that desperately need attention. (#95)
Response: The type of harvest used takes into account many resource management considerations including site
conditions, management area objectives, economics, tree species silvicultural requirements, forest health, wildlife
habitat needs and recreation uses. For a particular site, the final selection occurs at the project level during Forest
Plan implementation. The Forest Service currently has the authority to use money collected from the sale of
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timber to help fund approved reforestation treatments within the timber sale area. The LRMP does not preclude
harvest selection in areas based in part on the stated suggestions.
Public Interest #145: The Allegheny National Forest should cease all thinning operations.
Sample Statement: I oppose all thinning. (#44)
Response: Thinning is an intermediate cut (part of the even-aged management system) designed to enhance the
growth and quality of trees, tree species diversity, tree size, tree seed production, forest health and habitat for
certain wildlife species (LRMP Appendix A, pp. A-22 to A-30; FEIS pp. 3-114, 3-148, 3-214, 3-234 and 3-240).
The estimated amount of thinning by Alternative is shown in FEIS Table 2-3, p. 2-55 for the first two decades and
in Table 3-34, p. 3-158 for the first six decades.
Public Interest #146: The Allegheny National Forest should not conduct thinning operations for the sole
purpose of increasing the monetary value of a stand.
Sample Statement: Management Area 3.0, the MA with the most land dedicated to timber production, states
as an objective the removal of “low valued trees that compete with the potential crop trees.”…The objective
to remove low valued trees that compete with potential crop trees violates the diversity requirement of
NFMA. While the statute does provide discretion, that discretion cannot be interpreted to allow an objective
to deliberately decrease tree species diversity in order to promote only high value Allegheny hardwoods,
particularly black cherry. This is precisely what is happening, as evidenced by the DEIS: “current overstory
species distribution is not being maintained for forest types other than Allegheny hardwood.” (#327)
Response: Intermediate thinnings are designed to reduce stocking in highly stocked stands in order to enhance
residual tree survival or to concentrate growth on the best trees, as well as harvest trees which are of poor quality
or at risk of dying during the next 5 to 10 years (see FEIS p. 3-114). Forestwide guidelines in the 2400 vegetation
section of the LRMP (p. 65) state that in intermediate cuttings, good quality seed trees of diverse species
representative of the existing stand and desired in the next stand should be retained, and seed sources of scarce
species should be preserved. The objective for pre-commercial thinning and release in MA 3.0 has been modified
to remove the words “low value” (see p. 113 of the LRMP and also forestwide guidelines on p. 67 of the LRMP).
See PI #211 for more information on the LRMP strategy to maintain tree species diversity.
Uneven-Aged Management
Public Interest #147: The Allegheny National Forest should emphasize uneven-aged management to benefit
aesthetics, biodiversity, and forest health.
Sample Statement: Uneven-aged stands are the most visually appealing they create a more natural looking
scenic view, whereas even-aged stands create a man-made tree-farm look. Uneven-aged stands are also more
appealing to a variety of wildlife and insect species they provide low-lying saplings as cover for small
mammals and older dead and dying trees for cavity nesters. The truly natural environment contains a variety
of species and ages, and the ANF would benefit the most from imitating such a scenario. (#431)
Sample Statement: If late-successional forests were well represented on Allegheny National Forest, the
USDA Forest Service may have an opportunity to unravel the complexities of the pests and pathogens that
threaten these forests, finding ways to combat or coexist with such threats. The survival of our native forests
of the Northeast may well depend upon the lessons we can learn from managing for late-successional and
mature forest types on Allegheny National Forest (#331)
Sample Statement: Eighty two percent of the Allegheny National Forest is currently managed through evenaged methods. Alternative C and D would decrease these percentages to 60 and 31%, respectively. The
increased tree species diversity resulting from the decrease in even-aged management proposed under
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Alternatives D and C can mitigate the devastating effects of non-native invasive forest insects with narrow
host ranges, such as emerald ash borer, beech scale (and their associated Nectria fungi), elongated hemlock
scale and hemlock woolly adelgid. It can also reduce the impact of gypsy moth, which has a broad host range
but highly prefers oak. Increasing uneven-aged management under Alternative D can benefit shade-tolerant
species like hemlock and other trees in the northern hardwood habitat type in the ANF. Hemlock woolly
adelgid will likely reach the ANF within the next decade, so some are concerned about management options
that will promote hemlock. Although this insect poses a very serious threat to forest health, it does not
necessarily mean that Tsuga canadensis will be lost from the landscape. HWA has been present in some areas
of eastern southern and central Pennsylvania for over 30 years…Negative impacts of native insect defoliators
can be mitigated by maximizing tree species and age diversity through increasing uneven-aged management
proposed in Alternative D. Native beneficial insect biodiversity may also be enhanced under increasing the
amount of uneven-aged managed forest under Alternative D. Uneven-aged managed forests have greater
ground-dwelling beetle species richness, abundance and diversity when compared with even-aged forests
(Werner and Raffa 2000). Many other studies have found species composition changes in response to evenaged management, including a loss of forest specialists. (#430)
Response: We agree that a variety of forest management regimes helps conserve biodiversity at a regional scale,
as concluded by Werner and Raffa (2000). Alternative Cm will achieve this by sustaining a diversity of tree
species and age classes across the ANF landscape through a blend of even-aged, uneven-aged and passive (no
active) management (see pp. 3-110, 3-126 to 3-131, 3-131 to 3-161 and 3-166 to 3-179 of Chapter 3 of the FEIS,
forest vegetation, environmental consequences). It should be noted that the acreages allocated to even-aged
silvicultural systems, uneven-aged, and passive (no active) management displayed in Table 2-3, p. 2-55 of the
FEIS reflect the predominant silvicultural system (including no active management) that would be featured on
those acres. Areas that feature even-aged silvicultural systems would eventually consist of a mosaic of forest age
classes, from old to young across the landscape. Areas managed using uneven-aged systems would contain multiaged stands with predominantly continuous high forest canopy. Areas not actively managed would continue to
mature and provide older structural conditions over time. Taken as a whole across the ANF, a mosaic of
predominantly mature and older forest vegetation would exist, comprised of a diversity of tree species and forest
types, with inclusions of younger and mid-structural ages interspersed.
We concur that a high occurrence of any single tree species can increase the threat of tree mortality from insects
or diseases. Thus, forestwide goals for vegetation (see LRMP p. 14) include providing a diversity of vegetation
patterns across the landscape, a range of forest age classes and vegetative stages, a variety of healthy functioning
vegetation layers, moderate to well stocked forest cover, and the variety of vegetation species or forest types
necessary to achieve multiple resource objectives and sustain ecosystem health.
Cores areas of continuous, older forest habitat would be conserved in all Alternatives. In addition, in order to
provide connectivity and late structural vegetation between core areas, MA 2.2 would be added in Alternatives B,
Cm, and D. Pages 3-140 to 3-144 of the FEIS describe vegetation characteristics of areas allocated to provide late
structural or old growth vegetation up to 6 decades from now.
We agree that increasing uneven-aged management under Alternative D would feature shade-tolerant species like
American beech, eastern hemlock, and sugar maple. However, all of these are subject to serious forest health
concerns on the ANF (see also response to PI #148 and 151). We anticipate the effects of beech bark disease
complex (including beech scale) to be worse in unmanaged, older areas (see FEIS pp. 3-126 to 3-131 and 3-164 to
3-166), where no action is taken to reduce the number of susceptible beech trees, in order to feature healthier trees
(including beech trees resistant to the scale and disease complex). We agree that mortality rates from HWA
observed elsewhere in the eastern United States vary considerably, and uncertainty exists with regard to how
much hemlock might succumb to this introduced insect here on the ANF (see FEIS p. 3-175). The effects of
uneven-aged management on various resources, including wildlife habitat, scenic quality, and others are described
throughout the environmental consequences sections within individual resource sections in Chapter 3 of the FEIS.
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See pp. 15-28, particularly pp. 25-26, of the Record of Decision for the rationale on the selection of Alternative
Cm and the blend of even and uneven-aged management that would be featured.
In addition, see response to PIs #139, 148 and 149.
Public Interest #148: The Allegheny National Forest should reduce the amount of uneven-aged
management and use even-aged management instead to improve regeneration success and to enhance
biodiversity.
Sample Statement: Forests in Pennsylvania, especially the Allegheny National Forest, face many impacts
that hinder forest regeneration, the fundamental component of sustainable forest resource management.
Insects, diseases, invasive plants, overpopulations of white-tailed deer and soil conditions are all impacts that
require specific, flexible management practices to overcome. Even-aged forest management is often the most
effective system to promote desirable regeneration, balance age classes across the forest, manage harvesting
activities and enhance biodiversity. We caution the ANF on too heavily relying on uneven-aged silviculture to
achieve plan goals. We encourage the monitoring of silvicultural treatments to ensure successful forest
regeneration, making adaptations when necessary. (#246)
Sample Statement: Uneven-Aged management - While I believe the intent is good to implement UEAM, I
do not recall ever having seen on any tours I've been on within the ANF any stands with UEAM successfully
implemented, as a “success story”...I'm more inclined to see the amount of acreage represented as a
percentage, reduced from 25% to 10%. Additionally, I do not see much recent (within the last 5 years)
research that strongly supports implementation of UEAM on the Allegheny plateau. (#215)
Sample Statement: The Allegheny Hardwood type is unique to the whole world and needs to be actively
managed using even-age silvicultural tools (herbicide, fencing, DMAP, fire, etc.) to be perpetuated for future
generations. This is an extremely valuable asset to our local area and must not be lost through lack of proper
forest management. Uneven-aged management is proposed on 2,826 acres. The effectiveness of this
allocation is not supported by research. We need to stick with what has been proven as an effective
management tool in our local even-aged forest types, even-aged management. (#452)
Response: We have refined figures for the amount of the ANF where even-aged, uneven-aged and passive (no
active) management would be featured as shown in Table 2-3, p. 2-55 of Chapter 2 of the FEIS. Specifically, we
adjusted these figures to match the text description for MA 2.2 (see LRMP, Management Area 2.2, 2400
Vegetation Management, guidelines, p. 111). MA 2.2 features a blend of uneven-aged, even-aged and passive (no
active) management, which is now reflected in the corrected figures in Table 2-3. This clarification results in
Alternative Cm allocating 7 percent of the ANF to feature the use of uneven-aged management.
Both even-aged and uneven-aged regeneration methods are viable choices on the ANF. Uneven-aged management
would occur primarily in Management Areas 2.1 and 2.2 to achieve structural characteristics and maintain
generally continuous high forest canopy for wildlife. It may also be used in some management areas in riparian
zones or where necessary to help meet Scenic Integrity Objectives (LRMP, Table 21, p. 66 and 2400 standards
and guidelines in Part 4, pp. 101-168). The environmental consequences section of Forest Vegetation in Chapter 3
of the FEIS acknowledges differences in forest vegetation outcomes associated with even-aged, uneven-aged and
passive (no active) management- specifically a shift towards more shade-tolerant species is projected when
uneven-aged silvicultural systems are used (see pp. 3-114 to 3-119 of the FEIS and Appendix A to the LRMP, pp.
A-9 to A-18 and pp. A-23 to A-28). Pages 3-110 to 3-119 of the FEIS discuss the effects of uneven-aged and
even-aged management on forest vegetation, including forest structure and composition (tree species and forest
types). These effects are incorporated into the forest composition (forest types) outcomes displayed on pp. 3-132
to 3-135 of the FEIS.
In addition, the FEIS and Appendix A to the LRMP acknowledge the limited success with applying uneven-aged
management (single tree selection and group selection with groups less than one-half acre) in the past on the ANF
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and the uncertainty associated with it (see pp. 3-115 and 3-116 of the FEIS and p. A-2 and pp. A-23 to A-26 of
Appendix A to the LRMP). To address these concerns, guidelines for the use of uneven-aged management in the
LRMP allow for larger group sizes (up to 3 acres), based on the forest type being managed (see LRMP, Design
Criteria, section 2400 Vegetation, uneven-aged management, pp. 68-69 and Appendix A to the LRMP, pp. A-24
and A-25). This is in order to increase the success of uneven-aged management, increase the species diversity and
range of shade-tolerance levels of tree seedlings in treated areas, and reduce the level of forest health concerns
associated uneven-aged management that features solely shade-tolerant species (which are subject to serious
forest health concerns on the ANF).
Uneven-aged treatments on the ANF will be closely monitored for their effectiveness in terms of stocking levels,
species composition, seedling establishment time, cost and effectiveness in obtaining species diversity and
sustaining forest types, particularly with regard to the various opening sizes under uneven-aged management (see
LRMP, monitoring plan, Table 15, p. 50).
Pages 15 to 28, particularly pp. 25-26, of the Record of Decision include rationale for selection of the preferred
Alternative, including the blend of silvicultural systems that would be featured in the LRMP.
In addition, see response to PIs #150 and 151.
Public Interest #149: The Final EIS should explain why increased uneven-aged management will be used
when northern hardwoods are projected to decline.
Sample Statement: This plan is proposing to increase uneven-aged management from less than 1% to 25%
of the management on the forest. This management technique has not been proven to be successful in
regenerating this forest and will be an experiment. This uneven-aged management will be more costly to
implement and will be a detriment to the sustainability of the Allegheny Hardwoods forest type. This unevenaged management favors the Northern Hardwood forest type at the expense of the Allegheny Hardwoods. A
real concern here is that the ANF admits that northern hardwoods will decline due to serious forest health
concerns from being under attack by insect and disease. (#132)
Sample Statement: The plan must reassess the increased use of uneven-aged management. Committing 25%
of manageable harvest to uneven-aged silviculture (up from less than 1%) is an experiment designed
essentially to promote Northern hardwoods and has no support from the forest professional community. The
technique has proven unsuccessful in regenerating Allegheny Hardwoods, is highly intrusive and will be far
more costly if ever it is to achieve the desired condition. More fencing, herbicide use and increased road
construction are but a few of the circumstances necessary to achieve even marginal success. (#462)
Response: The environmental consequences section of Forest Vegetation in Chapter 3 of the FEIS acknowledges
differences in forest vegetation outcomes associated with even-aged, uneven-aged and passive (no active)
management- specifically a shift towards more shade-tolerant species when uneven-aged silvicultural systems are
used (see pp. 3-114 to 3-119, 3-126 to 3-131 and 3-132 to 3-135 of the FEIS and Appendix A to the LRMP, pp.
A-23 to A-28).
We recognize the forest health risks associated with shade-tolerant tree species (American beech, eastern
hemlock, and sugar maple) comprising the northern hardwood type on the ANF. Thus, we have included the
acreage of northern hardwoods and hemlock forest types in each of the Alternatives as a measure of the effect of
each Alternative on overall forest health (see p. 3-148 of the FEIS).
In addition, see response to PIs #148 and 151.
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Public Interest #150: The Allegheny National Forest should consider the additional costs of uneven-aged
management.
Sample Statement: Reports indicate that uneven-aged management is more costly and more intrusive than
even-aged management. Additionally, even-aged management allows for higher retention of Allegheny
Hardwoods, which are the most profitable species for timber harvesting in the Allegheny National Forest.
Therefore, the preferred alternative must emphasize even-aged management to the greatest extent possible in
order to cut costs and ensure the proliferation of the most profitable tree species in the Allegheny National
Forest. Alternative A proposes a much higher level of even-aged management than alternative C, and it also
de-emphasizes uneven-aged management to a greater extent than alternative C…Moreover, research has
shown that, given high deer densities on the Allegheny National Forest, it is simply not possible to implement
an uneven-aged management system. Therefore, the Proposed Plan must be rescinded and revised so that
uneven-aged management is excluded as a forest management strategy to the greatest extent possible. (#484)
Response: We agree that uneven-aged management is more costly and intensive than even-aged regeneration
methods. It was assumed the same level of reforestation investments would occur with uneven-aged management
as even-aged management. Under an uneven-aged system, a number of harvest entries are required, with the
objective of developing tree seedlings with every entry (see p. 3-114 to 3-115 of Chapter 3 in the FEIS and p. A23 of Appendix A to the LRMP). Thus, reforestation investments are required several times over the course of
transitioning present-day even-aged forest stands to an uneven-aged stand. Reforestation costs were estimated for
both even-and uneven-aged management and are reflected in Appendix B (Economic Efficiency and Impact
Analyses section) of the FEIS.
Page 3-154 of the FEIS discusses the effects of deer browsing impacts on ANF understory vegetation, poor
success rates associated with past uneven-aged management efforts, and acknowledges uncertainty associated
with future deer browsing impacts on the ANF. Historically high deer populations on the Allegheny Plateau have
severely limited the potential for successful application of uneven-aged management on the ANF. However, as
noted on p. 3-154 of the FEIS:
“Deer browsing impacts on seedling regeneration in the past has reduced the potential successfulness of unevenaged regeneration methods. In recent years, however, browsing intensity has decreased on the ANF as a result of
implementation of new deer management options created by the Pennsylvania Game Commission, but understory
response lags behind the deer population drop (deCalesta 2005). If current programs remain in effect, it is possible
that one of the most important challenges to regeneration success on the ANF will be eased during the
implementation period for this plan, but it is also possible that deer impacts will return to historic and challenging
levels. A future with reduced deer impact may reduce the need for fencing and some of the barriers to successful
implementation of uneven-aged silviculture.”
In addition, see response to PI #148.
Public Interest #151: The Forest Plan should not refer to 1 to 3 acre cuts as group selections.
Sample Statement: Regarding group selection in uneven-aged management, we support the suggestion made
by Eric Zenner (EMAC, June 2006) to retain consistency with current silviculture terminology for unevenaged management practices. Specifically, proposed 1-3 acre cuts in Allegheny hardwoods and Oak hardwood
are inconsistent with the current SAF group selection definition of, “…maximum width of groups is
approximately twice the height of the mature trees.” Although there are regeneration and habitat utilities in
the larger 1-3 acre units, they should not be referred to as “group selections”. (#87)
Response: Though inconsistent with the SAF group selection definition, our definition of uneven-aged
management is consistent with the definition for uneven-aged management listed in the regulations (36 CFR
219.3) implementing the National Forest Management Act as follows:
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“Uneven-aged management: The application of a combination of actions needed to simultaneously maintain
high forest cover, recurring regeneration of desirable species, and the orderly growth and development of
trees through a range of diameter or age classes…Cutting is usually regulated by specifying the number or
proportion of trees of particular sizes to regain within each area, thereby maintaining a planned distribution of
size classes. Cutting methods that develop and maintain uneven-aged stands are single-tree and group
selection.” (36 CFR 219.3)
Some definitions exist for group selection sizes based on the height of mature trees, while other definitions focus
on the area or size of openings. Both Appendix A to the LRMP (pp. A-9, A-11, A-13 and A-15 to A-18 and
uneven-aged and group selection discussion pp. A-23 to A-26) and the forest vegetation section of the FEIS (see
3.3.1 Forest Vegetation section, pp. 3-114 to 3-119) provide background information on the use of uneven-aged
management on the ANF, and rationale for the use of various group sizes with the uneven-aged regeneration
method.
As discussed on pp. 3-116 of the FEIS and pp. A-2 and A-24 of Appendix A of the LRMP, past results with evenaged regeneration have been quite good on the ANF. Conversely, poor success and uncertainty with tree seedling
regeneration has been associated with uneven-aged management on the ANF (USDA-FS 1998, pp. 18 and 86;
USDA-FS 2001d pp.16, 17, 76, 77; USDA-FS 2002, p. 23; Stout 1994, pp. 333-334) under the 1986 Forest Plan,
which limited group selection openings to less than ½ acre (USDA-FS 1986b, p. D-2). American beech
(susceptible to beech bark disease complex), sugar maple (limited by site-nutrient characteristics and currently
subject to decline on the Allegheny Plateau), and eastern hemlock (threatened by the looming introduced hemlock
woolly adelgid) are the three species that are tolerant of shade and would best regenerate and survive in much of
the group opening when smaller openings are used. Given this, uneven-aged management on the ANF will strive
to sustain a diversity of tree species, including a range of shade-tolerance levels.
Appendix A of the LRMP acknowledges that differences in recommendations for group sizes exist. To develop
the new group selection guidelines for use on the ANF, we reviewed a host of scientific literature on the seedling
regeneration response obtained through the use of various group selection opening sizes, from 0.4 acres up to 3
acres in size (see pp. A-24 to A-25 of Appendix A of the LRMP). In general, the wider the opening, the greater
the potential is for establishment and growth of the less shade-tolerant species as part of the new cohort (Nyland
2003; Dale et al. 1995; Kelty et al. 2003). Larger opening sizes are projected to increase the successfulness of
uneven-aged management on the ANF by making additional sunlight and resources available for seedling
establishment and growth. Larger group sizes would better maintain tree species diversity, including a component
of species that comprise many dominant forest types present on the ANF today that are not tolerant to
intermediately tolerant of shade. This would reduce the forest health risk associated with applying silvicultural
systems on the ANF that strictly favor shade-tolerant species.
The group sizes detailed on p. 69 of the LRMP and p. A-24 of Appendix A to the LRMP are driven by the overall
objective of sustaining existing forest types and regenerating a diversity of tree species with varying shade
tolerance levels, and are based on the regeneration and growth requirements of the dominant tree species that
comprise various forest types present on the ANF. The 1 to 3 acre group opening sizes would be used in forest
types dominated by the tree species that are not tolerant of shade (Allegheny hardwood and oaks). The other
major forest types would utilize smaller group opening sizes (0.5 to 2 acres).
Uneven-aged treatments will be monitored for their effectiveness in terms of stocking levels, species composition,
seedling establishment time, cost and effectiveness in obtaining species diversity and sustaining forest types,
particularly with regard to the various opening sizes under uneven-aged management (see LRMP, monitoring
plan, Table 15, p. 50). Actual group opening sizes and locations will be determined at the project level and driven
by vegetation management objectives, presence of advanced seedling regeneration, and predominant tree species
comprising the forest type being treated.
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In addition, see response to PI #148.
Salvage Harvest
Public Interest #152: The Allegheny National Forest should salvage timber in a timely manner.
Sample Statement: The Forest should consider trade-offs or adjustments to its green program to focus on and
facilitate the rapid and timely recovery of dead, dying, and damaged timber as the result of catastrophic
events, such as wind throw, insect and disease, and drought, or the cumulative effects thereof. This generally
means that the timber should be sold and recovered within two years of the event, in order to preserve as
much of the economic value of the timber as possible especially for white wood species such as maple, ash,
and beech which deteriorate rapidly. In the last two decades, the Forest has addressed four such catastrophic
events and the time frames have become longer and longer to address the salvage of effected timber (litigation
not withstanding) to the point that several million dollars worth of timber value have been forgone. (#215)
Response: ANF personnel recognize the importance of responding in a timely fashion to natural catastrophic
events. The appropriate response to individual events is determined at the project level given the management
area direction, the nature of the event, anticipated future impacts, and other resource considerations. Note there is
a LRMP objective (LRMP p. 19) for Management Areas 1.0, 2.2, and 3.0 to utilize salvage sales within two years
of the event to achieve multiple use objectives and recover timber value. Salvage considered for other areas would
be consistent with the suitability of the area for timber harvest or salvage (LRMP Table 10, p. 35) as well as the
LRMP 2400 management area direction for each management area. Opportunities to refocus the ANF annual
program of work toward salvage opportunities would be explored once details are available regarding the nature
of the event.
Public Interest #153: The Allegheny National Forest should make timber salvage decisions based on forest
ecosystem health rather than on the value of the salvaged timber.
Sample Statement: We do not support the policy of making salvage logging decisions based on the monetary
value of the impacted trees. Vegetation management decisions should be based solely on the needs of overall
forest ecosystem health, including species with viability concerns. Serious consideration should be given to
allowing areas impacted by insects, disease, ice, wind or fire to recover through natural succession. (#329)
Response: Forest ecosystem health, plant and animal habitat considerations, species viability, reforestation
considerations, recreation management, management area direction, and economics all play a role in helping ANF
personnel decide whether to salvage as well as how to best accomplish it. Unfortunately, ANF forested land that
suffers from tree mortality, decline, or blowdown generally can be expected to have inadequate development of
desired herbaceous vegetation and tree seedlings. Active management may often be necessary in order to
adequately sustain forest cover on these sites (FEIS pp. 3-126 to 3-131, 3-145 to 3-147 and 3-155 to 3-157). Note
that MAs have different design criteria and suitability for salvage harvest (LRMP Table 10, p. 35 and individual
MA sections of LRMP Part 4).
Public Interest #154: The Allegheny National Forest should retain the ability to salvage harvest timber in
Tracy Ridge and Chestnut Ridge.
Sample Statement: The Tracy Ridge NRA should remain as NRA, with the capability of being able to
salvage dead and dying timber. The Chestnut Ridge area could be added to the NRA, but only if it too was
accessible for salvage sanitation harvesting of timber. If that condition is not possible, then the Chestnut
Ridge area should be allocated to Management Area 3.0. (#215)
Response: The LRMP continues to designate Tracy Ridge as a National Recreation Area (MA 8.2) and
designates Chestnut Ridge as a Wilderness Study Area (MA 5.2). Both areas are unsuited for regularly scheduled
timber harvest as well as salvage harvest (LRMP Table 10, p. 35). This type of harvest activity is considered
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inconsistent with the desire for a relatively undisturbed and naturally evolving forest landscape. MA 8.2 does
permit harvest for limited purposes to address recreation and scenery management, wildlife concerns, or forest
health (see LRMP pp. 35 and 150). See the ROD (pp. 15-28) for the rationale for the selection of Alternative Cm,
including allocation of MAs.
Public Interest #155: The Allegheny National Forest should reconsider allowing timber salvage in remote
recreation areas.
Sample Statement: Remote Recreation Areas…will be essential to protecting wildlife habitat and recreation
opportunities during the life span of the revised ANF Forest Plan. [We] generally support the proposed
management direction for these areas as remaining remote, undeveloped, unroaded, backcountry areas.
Timber harvest is considered “suitable” within these areas (PLRMP, page IV-30) although they are intended
to support late structural habitat goals and linkages. Timber harvest will remove some of the foundation for
the complex structural forests that are the objective of this management. The result is diminished community
dynamics (loss of snags, large woody debris on the forest floor, and soil formation) and reduced mineral
cycling. (#443)
Response: The ANF has a known history of insect and disease infestations that kill large tracts of the forest as
well as natural disturbance from wind that can also cause large blowdown. When left unattended, these areas can
result in further insect and disease infestation causing death to neighboring healthy trees and areas. The LRMP
allows salvage harvest and reforestation activities in MA 7.2 to help protect the area and adjacent lands from
further, potential infestations, to sustain forest health, respond to natural catastrophes, restore forest cover, or to
achieve recreation or wildlife objectives. However, as noted in the LRMP (2400 Design Criteria for MA 7.2),
changes resulting from vegetation management activities shall be kept as naturally appearing as possible.

3.6.4 Non-Timber Forest Products
Public Interest #156: The Allegheny National Forest should consider managing for the production of
medicinal special forest products to replace timber harvest and increase economic benefits.
Sample Statement: In addition, no consideration whatsoever has been given to the tremendous potential for
the development of what is known as “non-timber forest products” namely valuable understory herbs like
goldenseal, ginseng, or cohosh. In my home in Southeast Ohio, surrounded by the Wayne National Forest,
there is significant movement towards a greater understanding of the potential for this undeveloped resource.
While the logging of public forests yields substantial revenues for private corporations as well as public
agencies, the responsible development of the herbaceous resource can not only replace logging as an
economic use of the public forest but also vastly outpace the creation of revenue, jobs and job security for the
region. People in the region of the Wayne Nation Forest in Ohio are realizing yields of $30,000 per acre per
year from the cultivation of ginseng, far beyond what logging can produce. The careful and responsible
management of these important medicinals can bring these kinds of revenues every year once established,
while cutting trees requires a rotation of decades at best to produce even a barely adequate product. (#150)
ENSURE SUSTAINABLE HARVEST OF NON-TIMBER FOREST PRODUCTS
Sample Statement: (We) support FS study and regulation of the gathering of special forest products. The FS
should strive to ensure that these resources are used sustainably. (#329)
Response: Forest Service Manual direction dictates the analysis for collection and selling of non-timber forest
products. See p. 14 of the LRMP which contains the following goal: “Work collaboratively with special forest
product collectors to ensure harvest levels are ecologically sustainable.” Management Areas suitable for
commercial collection are listed in the suitable uses section of the LRMP on p. 37. It is not clear what commercial
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potential ANF lands could have for sustainable production of non-timber forest products. The LRMP may permit
commercial collection consistent with other LRMP direction.
Public Interest #157: The Forest Plan should provide for reserving and protecting areas for the gathering
of medicinal plants exclusively by Seneca Nation of Indians citizens.
Sample Statement: There should be a recognized potential for gathering of medicinal plants within specified
areas exclusively for Seneca citizens. Protection measures should be included in the plan that ensures these
areas are protected from excessive gathering. (#503)
Response: Forest Service Manual direction dictates the analysis for personal collection of non-timber forest
products. See p. 14 of the LRMP which contains the following goal: “Work collaboratively with special forest
product collectors to ensure harvest levels are ecologically sustainable.” Management Areas suitable for personal
collection are listed in the suitable uses section of the LRMP on p. 37. It is not clear what potential ANF lands
could have for sustainable production of non-timber forest products. The LRMP may permit personal collection
consistent with other LRMP direction.

3.7 Forest Health
3.7.1 General
Public Interest #158: The Forest Plan should actively address forest health issues.
Sample Statement: We support all efforts in the plan to deal with forest health issues. We do not feel this
plan or the preferred alternative go far enough to ensure that forest health will be addressed. The DEIS
acknowledges a decline in the forest over the plan life. The plan should aggressively address these issues
instead of accepting decline because of management choices or budget limitations. (#97)
Sample Statement: Forest health is the most important component of the plan. It is a common thread
necessary for all of the forest users to achieve their desires. Without good forest health, future uses of the
forest will be limited, as will be the options available. (#163)
Response: We concur that sustaining forest health for future generations is a critical concern. Please note that
forest health has been identified as Component 5 of the Forest Vegetation Management issue of Forest Plan
Revision (FEIS pp. 1-10 and 1-11). The FEIS contains a discussion of factors that have affected forest health
(FEIS pp. 3-78 to 3-84 and 3-93 to 3-105), a discussion of the effects common to all Alternatives (FEIS pp. 3-109
to 3-131), the effects of the Alternatives on forest health (FEIS pp. 3-147 to 3-150), and cumulative effects on
forest health (FEIS pp. 3-174 to 3-176).
The LRMP contains specific goals, objectives, monitoring items, research needs, standards, and guidelines
focused on sustaining forest health (see 2400 and 3400 sections). The desired condition for the ANF includes an
increased diversity of vegetation conditions and improved resiliency of the forest to insects and diseases (see
LRMP pp. 10-11). Forestwide goals in the LRMP include sustaining a variety of healthy functioning vegetation
layers, and emphasizing integrated pest management methods to prevent or minimize pest problems (see LRMP,
forestwide goals, 2400 Vegetation and 3400 Forest Pest Management, pp. 14 and 15). These include improving
the overall health and sustainability of the ANF forest ecosystems by reducing understory dominance by native
invasive species and non-native invasive species, to encourage greater species diversity with a wider variety of
herbaceous and woody plants or tree seedlings (see forestwide objectives, 3400 Forest Pest Management, p. 21).
Forestwide guidelines (see LRMP, Design Criteria, 3400 Forest Pest Management, pp. 93-94) include guidelines
on sustaining healthier sugar maple, red pine, beech trees that are resistant to the beech bark disease complex and
a strategy to address hemlock woolly adelgid. Forestwide goals include emphasizing integrated pest management
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methods to prevent or minimize pest problems by using the most current science and available control methods
(see LRMP Plan Goals, 3400 Forest Pest Management, p. 15). The monitoring plan includes monitoring forest
health changes and threats to forest health on the ANF (see LRMP, Monitoring Plan section, table 15, p. 50
strategic monitoring information, vegetation).
For additional information, see the responses to PIs #170, 123, 121 and 159, and to the ROD (pp. 15-28).
Public Interest #159: The Final EIS should base the definition of forest health on criteria and measures
established by biological and ecological principles.
Sample Statement: I take exception to and disagree with the definition of “Forest Health” as contained in the
glossary (pg. 6-11) and used as a basis for decision making in the DEIS. Forest Health should be defined
based on criteria and measures established by biological and ecological principles. Biological diversity, for
example, is not necessarily a measure of a healthy late successional forest. Also natural disturbances, such as
blow downs, do not adversely affect the health of a forest since they are a natural part of the ecological cycles
of a healthy forest. And “the capacity of the forest to provide a sustainable flow of goods and services for
people” is not a criteria or a biological measure of a healthy forest. The health of a forest is more about its
capacity to sustain life and its ability to achieve maturity free from human disturbance and management.
Unfortunately the ANF has in the past and continues to experience great human disturbance and vegetation
management that only complicates the restoration of a healthy forest. (#236)
Response: We have edited our definition of forest health in the glossary to the FEIS, to incorporate resiliency to
natural and human-caused disturbances as part of the definition. Presently the ANF is largely even-aged, with
most of the forest lacking in advanced seedling regeneration and having understories dominated by interfering
vegetation, a condition we do not consider to be very resilient to disturbance. As described by Waring and O’Hara
(2005), landscapes consisting of stands of similar sized and aged trees are more vulnerable to damage from a
particular pest than if the landscape were composed of stands and forests of a variety of size and age classes. As
acknowledged on p. 3-93 of the FEIS, maintaining structural-age class and community composition diversity at
the landscape level helps reduce the risks of insect and disease outbreaks and subsequent mortality (Nyland 1996,
p. 466).
We anticipate a diversity of tree species and age classes will result across the ANF landscape in Alternative Cm
through a blend of even-aged, uneven-aged and passive (no active) management (see discussion on effects to
forest vegetation pp. 3-110 to 3-119, 3-126 to 3-131 and 3-132 to 3-139 in Chapter 3 of the FEIS). Taken as a
whole across the ANF, a mosaic of predominantly mature and older forest vegetation would exist, with inclusions
of younger and mid-structural ages interspersed, and actively managed areas containing multiple age classes
within them. This would help sustain structural-age class diversity, community composition diversity, and
biodiversity on the ANF landscape.
In addition, see response to PI #147.

3.7.2 Regeneration
Public Interest #160: The Forest Plan should have requirements for securing adequate regeneration of
harvested stands in compliance with the National Forest Management Act.
Sample Statement: The 1986 plan provided that “all regeneration areas must be reforested within five years
after timber removal.” This requirement is gone in the PLRMP. This is a major omission as it allows the
Forest Service far too much latitude in assuring that lands that are logged have adequate regeneration. (#327)
Sample Statement: The 1986 plan lists publications that the Forest Service relied on to determine stocking
level requirements. The PLRMP does not list these or any publications and instead simply encourages the
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Forest Service to “select the most appropriate silvicultural system for an area that complies with the detailed
scientific silvicultural guidelines?” While this provides that the Forest Service “comply” with the silvicultural
guidelines that they failed to provide in the PLRMP, this is only after they “select the most appropriate
silvicultural system.” Therefore, compliance with this literature is not mandatory because it depends on what
the Forest Service deems as appropriate. This lack of a mandatory restocking requirement also violates the
NFMA itself. (#327)
Response: The LRMP provides direction (as a Standard) to “…ensure regenerated stands are adequately stocked
with the desired species mix within five years of final harvest, single tree or group selection” (LRMP, p. 68, see
also p. 69, Natural Regeneration Standards). Appendix A (Table A-1, pp. A-5 to A-7) to the LRMP provides a list
of the publications that provide the scientific basis for choosing and developing specific prescriptions for each
forest type, including stand or seedling stocking. Local seedling regeneration guidelines, including stocking level
requirements (Horsley et al. 1994, pp. 220-222; Bjorkbom and Walters 1986), are described in Appendix A of the
LRMP on p. A-2. As stated here, regeneration is considered successfully established when it meets guidelines
described by Horsley et al, (1994, pp. 222-223). These are based on local tree seedling regeneration research
conducted over the past 30 years on the ANF, which is incorporated in the publications listed on Table A-1 of
Appendix A.
In addition, the LRMP is not the only source of direction for management of the ANF. Forest Service Manuals,
Forest Service Handbooks, laws, and regulations that provide direction for tree and seedling stocking also apply.
Much of this information is not repeated in the LRMP (LRMP p. 3).
Public Interest #161: The Allegheny National Forest should ensure adequate regeneration before timber
harvest.
Sample Statement: The Pennsylvania Forest Inventory, 2004, as conducted by the US Forest Service, in
partnership with the PA Bureau of Forestry, concluded that “Tree generation is severely lacking and half of
Pennsylvania's forests are at risk of regeneration failure, due mostly to white-tailed deer over browsing.”
Since 1955, Seedling-sapling stands have decreased from 23% to 10%, while large diameter tree stands have
moved from 28% to 58%.Quoting from the Pennsylvania Regeneration Study: “Based on the following
consideration - current white-tailed deer densities, understory conditions, and established guidelines for
regenerating hardwood forests for those sites where overstory disturbance has created light conditions where
regeneration should occur - only 50% of the study sites had sufficient seedlings and saplings to replace the
existing forest with a similar tree composition. (#201)
Response: The ANF shares your concern regarding the need to have tree seedlings in place before conducting a
final harvest cut. Excessive deer browsing and interfering plants have severely limited tree seedling development
and growth on the ANF just as they have throughout much of Pennsylvania (FEIS pp. 3-93 to 3-95). Silvicultural
guidelines (Horsley et al. 1994, pp. 220-222; Bjorkbom and Walters 1986) for hardwood regeneration on the
Allegheny Plateau recommend that abundant tree seedlings be present before the final harvest. Local research and
experience have shown that a number of reforestation treatments can be used to help ensure successful tree
seedling development (FEIS pp. 3-119 to 3-125). ANF personnel have successfully reforested 96 percent of the
acres final harvested (by even-aged management) between 1976 and 2001 (FEIS p. 3-155). The majority have
been in non-salvage final harvest areas. As you point out, the success rate is initially lower and seedlings develop
more slowly for areas suffering from insect and disease impacts or blowdown. Interfering plants are normally
abundant, the tree seed source is more limited, and additional reforestation treatments are generally necessary to
help establish tree seedlings.
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Public Interest #162: The Allegheny National Forest should develop a plan to reduce interfering vegetation
and restore native forest diversity.
Sample Statement: The Forest Service must end their intensive management to promote black cherry. Black
cherry is a naturally rare species, once making up less than 1% of the forest overstory. This is having dramatic
effects on the forest understory. For instance, in 1986 the Forest Service said that 50% of the forest understory
had interfering vegetation that limited tree seedling development. Today, the Forest Service said that figure
has increased (though they fail to provide an actual figure). This demonstrates that the current management
regime is actually part of the problem. The Forest Service must institute a long-term campaign to restore
native forest diversity and protect the Allegheny's watersheds. (#124)
Response: The vast majority of ANF forests originated before ANF personnel began to use most of the current
reforestation and harvest practices. More than 60 percent of the ANF is older than 80 years, and close to 86
percent of the ANF is older than 50 years (FEIS Table 3-20, p. 3-89). ANF management is designed to promote
abundant tree seedlings and a diversity of tree species (LRMP pp. 14, 19, 21, 64, 65 and 67), not a monoculture of
black cherry. A number of reforestation practices are designed to help achieve vegetation diversity objectives
(LRMP pp. 69-71 and LRMP Appendix A, A-29 to A-41).
Turn of the century cutting brought about dramatic changes in the tree species composition of the ANF. Black
cherry, only 0.8 percent of the pre-settlement tree species, represents 23 percent of the trees in today’s forest
(FEIS p. 3-81). Allegheny hardwoods are dominated by black cherry and constitute 28% of ANF forested land,
while forest types dominated by species other than black cherry dominate 72 percent of the ANF (FEIS Table 318, p. 3-85). While Allegheny hardwoods comprise the largest portion of the 0 to 50 year age classes (FEIS Table
3-20, p. 3-89), this is not too surprising since much of the regeneration harvesting has been in this forest type
where regeneration develops more abundantly. One major factor contributing to this is that black cherry is lower
in food preference to deer (Horsley et al, 2003, Morin et al, 2006), and therefore comprises a greater portion of
stands regenerated when deer browsing impacts are high. Additionally, black cherry produces seed more
frequently, and the seed is viable longer in the soil than most other tree species present on the ANF (Horsley et
al., 1994) (FEIS p. 3-87 to 3-88).
It is important to recognize that the forest that existed on the ANF prior to the turn of the twentieth century
consisted primarily of northern hardwoods dominated by sugar maple, American beech, and eastern hemlock. The
future health of this forest type is of particular concern due to the effects of site nutrient limitations (sugar maple)
and non-native insects and diseases (American beech and eastern hemlock) (FEIS pp. 3-93, 3-97 to 3-99, 3-100 to
3-101, 3-103 to 3-104, 3-126 to 3-131, 3-148, 3-164 and 3-174 to 3-175). In addition, see response to PI #211 on
LRMP direction to promote forest diversity.
The comment raises a concern regarding the increase (from 50 percent to 70 percent) in the mid-1990s estimate of
interfering plant stocking on ANF forested land from that shown in the 1986 Forest Plan. When the 1986 Forest
Plan was prepared, approximately 50 percent of the ANF was estimated to have interfering plants abundant
enough to limit tree seedling development and require treatment (USDA-FS, 1986a, p. 4-37). However, this
estimate was not based on large-scale surveys since ANF personnel did not collect this type of information then. It
was based on the results of several small-scale independent surveys, including the following (USDA-FS, ANF,
1995a, pp 25-26):
•

Data collected on permanent wildlife transects remeasured in 1979 showed that 44 percent of the plots
were dominated by plants that interfere with tree seedling establishment and growth.

•

Data collected on 107 research study stands showed that 54 percent of the stands were dominated by
interfering plants.
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Data from more recent (collected in 1992) and more comprehensive monitoring (on 307,956 acres of MA 3.0)
suggests this level of plant interference exists on 70 percent of ANF forested land (FEIS Table 3-22, p. 3-92). It is
similar in northern hardwoods (68 percent), upland hardwoods (72 percent), and Allegheny hardwoods (74
percent) and ranges from 66 percent in well-stocked stands to 79 percent in moderately stocked stands.
Additional surveys conducted during 1994 on the ANF in areas (8,343 acres) experiencing forest decline (i.e.,
where overstory stocking is low to moderate) indicated that this level of plant interference exists on 93 percent of
the declining stands evaluated (FEIS p. 3-94).
There are several possible reasons for this potential increase in interfering plants between 1980 and 1992 (USDAFS, ANF, 1995a, pp. 25 to 27):
•

First, the original estimates may have been in error due to the small sample size and the types of areas
sampled.

•

Second, the density of interfering plants may have increased somewhat in thinned stands from increased
light levels reaching the forest floor. These would be a part of the moderately stocked category mentioned
above that averages 79 percent interference (versus 66 percent interference in the well-stocked stand
category that most likely has not been recently thinned). (Note: However, the majority of ANF forested
land area has not had recent intermediate treatments.)

•

Third, field observations between 1992 and 1995 indicated increased light following the heavy insect
defoliation that occurred on a large portion of the ANF in the early 1990s (FEIS Table 3-23, p. 3-95) most
likely played a significant role in promoting an increase in interfering understory vegetation.

In conclusion, the majority of the estimated increase (from 50% to 70%) in forest land stocked with plants that
interfere with tree seedling development most likely resulted from naturally occurring environmental factors and
the reliability of the estimates. This increase in interfering plants leads to an increased need for reforestation
treatments designed to encourage establishment and growth of diverse tree seedlings (see response to PI #163 and
164).
Public Interest #163: The Final EIS should reconsider the effects of deer browsing on regeneration and
forest diversity and account for the effects of acid deposition and management activities.
Sample Statement: The Forest Service continues to deliberately manage the timber resource on the ANF for
black cherry. They state that fertilizers should be used “primarily on the Allegheny hardwood forest type,
where the predominance of seedlings is black cherry”…”Shifts are occurring between the overstory and
understory species composition. The understory species composition is dominated by black cherry, with
lesser amounts of red maple and black birch. Forest type conversion will most likely occur in the Northern
hardwood stands surveyed, with the next stand containing a higher percentage of black cherry. Third growth
stands on the ANF, or new forested areas that have resulted from even-aged management applied since the
early 1960s, tend to be less diverse in species composition and contain a higher proportion of black cherry
than the second-growth stands that resulted from the turn of the century harvesting, largely due to higher deer
browsing impacts.” These statements clearly demonstrate that species diversity is not being maintained. The
Forest Service tries to blame this loss of species diversity on deer. This is convenient because if the Forest
Service can rely on deer as the scapegoat for the loss of species diversity, they can steer the focus away from
the consequences of their own management and the reality of the acid deposition problem in northwest
Pennsylvania. Quite simply, the deer browsing impacts, while problematic, are just one symptom of an
unhealthy and increasingly less diverse forest. (#327)
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Response: Allegheny hardwoods are dominated by black cherry and constitute 28% of ANF forested land, while
forest types dominated by species other than black cherry dominate 72% of the ANF. While Allegheny
hardwoods comprise the largest portion of the 0 to 50 year age classes (FEIS Table 3-18, p. 3-85), this is not too
surprising since much of the regeneration harvesting has been in this forest type where regeneration develops
more abundantly. All of the Alternatives estimate a gradual reduction in the amount of future Allegheny
Hardwoods (FEIS Table 2-3). One major factor contributing to this is that black cherry is lower in food preference
to deer (Horsley et al, 2003, Morin et al, 2006) and therefore comprises a greater portion of stands regenerated
when deer browsing impacts are high. In addition, black cherry produces seed more frequently, and the seed is
viable longer in the soil than most other tree species present on the ANF (Horsley et al, 1994) (FEIS p. 3-87 to 388).
Deer browsing impacts are the most important factor affecting understory vegetation development in
Pennsylvania since the 1920s (Latham et al. 2005), and the impacts of deer on understory forest vegetation is well
documented in Pennsylvania and on the Allegheny Plateau (Hough 1965, Whitney, 1984, Tilghman, 1989, Jones
et al., 1993, deCalesta, 1994, Redding, 1995, deCalesta, 1998, Horsley et al., 2003, USDA-FS 2004e). The effects
of deer browsing on understory vegetation are well documented throughout the FEIS. Pages 3-82 and 3-93 to 3-95
of the FEIS discuss the history and impacts of deer on understory vegetation on the ANF. As noted on pp. 3-86 to
3-88 of Chapter 3 in the FEIS, shifts in tree seedling composition, diversity and abundance have occurred on the
ANF in the past. Consequently, intensive reforestation treatments are needed to enhance tree seedling diversity
and abundance on the ANF. The vast majority of reforestation treatments described in Appendix A (pp. A-30 to
A-41) of the LRMP, and on pp. 3-119 to 3-125 of Chapter 3 of the FEIS are designed to improve understory
vegetation conditions (tree seedling diversity and abundance) that have resulted from this legacy of deer browsing
on the ANF.
Fertilizers are used primarily in Allegheny hardwoods on the ANF, because tree species other than black cherry
do not respond as well to it. Fertilizer promotes rapid growth of naturally developed tree seedlings so they quickly
grow beyond the reach of deer. As noted on p. 3-123 of the FEIS, some areas that receive fertilization may require
a release treatment to maintain tree species diversity on the site.
See PI #167 for a discussion of the effects of acid deposition on regeneration and forest diversity.
Public Interest #164: The Allegheny National Forest should allocate staff and funds to address the effects of
deer pressure and competing vegetation on regeneration.
Sample Statement: Perpetuating declining species and natural communities is complex and ANF will likely
reevaluate its approach as forest conditions change. Clearly, some forest types, in some areas where site
conditions are suitable, have declined to such small percentages that they may not reestablish, regardless of
management. However, where forest dynamics have been substantially altered, there is a strong argument to
correct imbalances and provide the opportunity for natural regeneration. Most prominent is the issue of
regeneration as related to deer pressure and competing vegetation (e.g. monotypic fern cover). Increased
efforts and expenditures to address these issues will benefit the forest in the long run. (#95)
Response: We concur that sustaining forest species and forest types is a complex topic involving numerous
agents that have the potential to initiate change. Forest dynamics do have the potential to change over time, as has
been demonstrated by past interactions that have affected forest health (FEIS pp. 3-78 to 3-84 and 3-93 to 3-105).
Deer are no exception. Following implementation of the Deer Management Assistance Program (DMAP) in 2003,
the ANF deer population has dropped by more than 17 percent. It is possible that deer will return to historic levels
that challenge forest understory vegetation health. Regardless of future deer impacts, interfering understories that
are well established will still need to be treated to encourage establishment and growth of diverse tree seedlings
(FEIS p. 3-95). Substantial reforestation activity and investment will be necessary to help ensure adequate tree
seedlings develop (FEIS pp. 3-119 to 3-125 and 3-155 to 3-159). Forestwide objectives include improving the
overall health and sustainability of ANF forest ecosystems by reducing understory dominance by native invasive
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species on 3,000 to 6,200 acres annually (see LRMP p. 21). The LRMP provides for monitoring seedling stocking
following regeneration harvest (LRMP Table 13, p. 39) and determining adjustments that may need to be made to
silvicultural practices (LRMP Table 15, p. 50). Reforestation activity costs have been included in the financial
analysis for each Alternative.
Public Interest #165: The Forest Plan should emphasize timber harvest by helicopter to improve
regeneration success.
Sample Statement: It appears to me that with your new funds that a solution to some problems would be to
buy a harvesting helicopter. I read the complaints about how $6,000 trees are rotting on the forest floor. What
could be easier than to drop a cable and lift them out…Log skidders are not only the most destructive
equipment in the forest also they lay waste to the next generation of trees small and good size on there path of
devastation to gain a dollar and lose ten plus. (#102)
Response: The type of harvesting equipment (including helicopter) used during salvage or other types of
harvesting would be determined when future projects are proposed and developed, and is dependent on many
variables including future access needs for silviculture, wildlife and recreation. Safety, cost and soil and water
impacts also need to be taken into consideration. Decisions of this nature are made at the site-specific level, and
are based on the characteristics of each area and the forestwide and management area standards and guidelines,
particularly those in the 2400 and 2500 sections (LRMP Part 3 and Part 4). While log skidders can damage some
tree seedlings present on the site being harvested, small seedlings generally are less affected, seedling root
systems often resprout, and additional seedlings often develop in the scarified soil. Mitigation measures are
frequently applied on the ANF to protect advanced tree seedling regeneration, for instance, limiting harvest
activities to wintertime when tree seedlings are dormant. ANF personnel have successfully reforested 96 percent
of the acres final harvested (even-aged management) between 1976 and 2001 (FEIS, p. 3-155).
In addition, see response to PI #70.

3.7.3 Deer Management
Public Interest #166: The Allegheny National Forest should establish a buck kill index and separate
management practices for Deer Quality North, South and the remaining ANF.
Sample Statement: A buck kill index should be established for the ANF, Deer Quality North and South
areas. The index may be the same or different for these areas depending up on all factors that affect deer
populations. We have found that a buck kill index of 4.5 per sq. mile will stabilize the deer population in the
65,000 acre Allegheny State Park. However, you must be advised that there's no commercial harvest of timber
in Allegheny State Park. Therefore, the buck kill index in the ANF, could be higher because you are doing
some commercial timber harvesting. Also, the antler restriction adds an additional problem. You are carrying
a whole cohort of deer (yearling bucks) that are not legal to be harvested except by: non-ambulatory, junior,
or active military hunters. I suggest that you manage the 3 areas- Deer Quality North, South, and the
remaining ANF as follows: “Yearling antler beam diameters should average about 15 mm. Sub-legal bucks
(primarily yearlings) should not exceed 5% of the antlerless harvest.” Reproductive rates should be such that
at least 75% of the yearling females are bred. I doubt that you could achieve any significant number of female
fawns being bred. 21/2 and older does should be producing multiple fawns. In closing, hunters can have a
reasonable number of deer on the ANF as well as reasonably antlered bucks if the deer get enough quality
food to survive the winter. Quality food must be present throughout the forest. (#315)
Response: The LRMP objective for deer management is to manage the deer herd at a level that will provide a
quality hunting experience while allowing diverse forest understories to recover (10 to 20 deer per square mile,
see LRMP p. 20) Objectives for deer management that focus on beam diameters and reproductive rates are more
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detail than is appropriate at the Forest Plan level. Deer are managed cooperatively between the Pennsylvania
Game Commission (PGC) and the Forest Service on the ANF. PGC is primarily responsible for managing
populations while the FS is primarily responsible for managing the habitat.

3.7.4 Acid Deposition
Public Interest #167: The Final EIS should address the impacts of acid deposition and air pollution on
regeneration.
Sample Statement: The Bradford Era recently reported: “(Penn State Forest Hydrologist Bill Sharpe) said
even though black cherry seems to be doing very well in this part of the country (or world) he suggests that
may not always be the case. ‘Every species has its tolerance, these things will drop out one by one - who
knows where we are headed? We can't be too comforted that the most valuable species is doing so well
because that may change in the future,’ said Sharpe in closing.” (“Professor blames acidic soil for oak death.”
Bradford Era, July 20, 2006)…It is likely a contributing factor as well to the problem associated with
interfering plants in the understory: “When the 1986 Forest Plan was prepared, approximately 50 percent of
the ANF was estimated to have interfering plants abundant enough to limit tree seedling development and
require treatment. Data from more recent forest-wide vegetation monitoring efforts suggest a trend in
increasing interfering vegetation in the ANF understory.” The DEIS is deficient in addressing the impacts
from air pollution generally, and acid rain specifically. The Air Resources section in the DEIS is not even 10
pages long. This is clearly inadequate when “the ANF is near one of the largest sulfur dioxide emitters in the
country, and the resulting acidic sulfate deposition is among the heaviest in the nation.”…Deer populations
are regulated by the Pennsylvania Game Commission (PGC), but the Forest Service has joined the Kinzua
Quality Deer Cooperative in association with other agencies and organizations to address the impacts of deer
in the Allegheny. It seems reasonable that the Forest Service could do the same regarding oil and gas drilling
and/or acid rain with other regulatory agencies and organizations. (#327)
Response: Forestwide LRMP goals for 2500 Watershed and Air (p. 16 of the LRMP) include a goal of
cooperating with regulatory agencies to reduce adverse effects of air pollutants and acid deposition on forest
ecosystems.
Pages 3-54 and 3-100 of the FEIS discuss the effects of ozone on ANF forest vegetation. Local monitoring
indicates ozone has not substantially damaged woody vegetation on the ANF.
The FEIS acknowledges that acid deposition has affected soil nutrient status and chemistry on the Allegheny
Plateau (see pp. 3-7 to 3-9, 3-10 to 3-13, 3-15 to 3-16, 3-19 to 3-20, 3-51, 3-52 to 3-55 and 3-100 to 3-102 of
Chapter 3). The monitoring section of the LRMP (Table 16, p. 52) includes a research question to assess the
extent that soil acidification is affecting the physical, chemical and biological processes of soils on the ANF.
We reviewed a publication by Dr. Sharpe (see p. 3-88 of the FEIS) on the effects of soil acidity on interfering
hayscented fern abundance and sugar maple seedling occurrence (Sharpe and Halofsky 2004) during development
of the revised LRMP. This publication concluded that higher hayscented fern abundance was observed on soils
with lower O (organic) soil horizon calcium to aluminum ratios and lower percent canopy cover. On the
Allegheny Plateau, acid deposition has resulted in lower soil pH levels, calcium and magnesium nutrients, and
more available aluminum (Bailey et al. 2005), lowering the calcium to aluminum ratio. The lower canopy cover
investigated by Sharpe and Halofsky resulted in increased sunlight on the forest floor, allowing hayscented fern
plants to expand. They concluded that the percent cover of hayscented fern was strongly correlated with lower
tree canopy densities (accounted for 53% of the fern variation), while O (organic) soil horizon Calcium to
Aluminum ratios accounted for 18 percent of the variation in fern cover. The evidence presented in this paper
suggests that fern may be able to occupy forest sites with more acidic (lower calcium to aluminum ratios) soils,
but to what degree is uncertain.
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The study by Sharpe and Halofsky (2004) did not consider the impacts of deer on understory forest vegetation,
which is well documented in Pennsylvania and on the Allegheny Plateau (Hough 1965, Whitney, 1984, Tilghman,
1989, Jones et al., 1993, deCalesta, 1994, Redding, 1995, deCalesta, 1998, Horsley et al., 2003, USDA-FS
2004e). Sugar maple seedling regeneration is highly preferred by deer, and hayscented fern and other plants not
preferred as deer food expand in the presence of heavy deer browsing impacts (Horsley et al. 2003). Horsley et al.
(2003) investigated the response of a number of herbaceous and woody understory plants at various deer
densities. All sites in this study were equally affected by acid deposition, while deer densities were closely
controlled. Ten years following overstory thinning (increases light to forest floor by reducing overstory tree
canopy cover), fern cover had increased the most under highest deer densities, suggesting that fern cover is highly
correlated with increased light levels and high deer densities. As observed by Horsley et al. (2003), when deer
density becomes too high, species composition, height growth and diversity of understory vegetation is altered
significantly.
Public Interest #168: The Forest Plan should classify lands affected by acid deposition as unsuitable for
timber harvest.
Sample Statement: You suggest now 20,000 acres are unsuitable “due to an inability to restock the lands in 5
years”. Acid Rain leaching has been going on for 50 years. “It will contribute to leaching of base cations from
the soil”. There is no “uncertainty” about it. You truly note “a study of the changes in soil nutrients and pH
over a 30 year period beginning in 1967, showed statistically significant reduction in exchangeable calcium
and magnesium concentrations and pH throughout the soil profile”. Everywhere regional acid deposition has
acidified landscapes with increasing effect. Today on infertile geologies and soils timber is not a renewable
resource. You must reserve these from a harvest. This geology should be placed in Wilderness or wild
recovery area until they would qualify. (#20)
Response: The effects of acid deposition on the soil resource are described in section 3.2.2 of Chapter 3 of the
FEIS, soil nutrients sections (pp. 3-8, 3-9 and 3-19 to 3-20) and in section 3.2.4 air resources (pp. 3-52 to 3-55, 362, and 3-63). The forest health (acid deposition section) portion of the affected environment for forest vegetation
(section 3.3.1, pp. 3-101 and 3-102) discusses the effects of acid deposition on forest vegetation.
As noted in the site/species nutrient capability section within the forest health portion in Chapter 3 of the FEIS
(pp. 3-100 and 3-101), research has provided recommendations to maintain the health of sugar maple and other
tree species (e.g. ash, basswood) with higher base cation requirements, which are incorporated in forestwide
design criteria. These include considering proactive insect suppression activities to reduce stressful conditions for
species with high base cation requirements, choosing appropriate sites to culture species with high base cation
requirements, and conserving base cations on sensitive upper slope and plateau top sites by retaining tops and
branches on site to conserve Ca and Mg (Horsley et al. unpublished 2005a). In addition, new guidelines exist in
the LRMP (p. 71) to limit application of nitrogen-based fertilizer, particularly on plateau, shoulder and upper
backslope landforms, in order to minimize loss of soil base cations resulting from acid deposition on the
unglaciated Allegheny Plateau.
We considered the potential effects of acid deposition and concluded that forested lands on the ANF are
considered suitable for commercial timber harvest for the following reasons:
•

Based on the best available scientific information, the effects of harvesting methods used on the ANF on
soil nutrient levels and overall soil productivity are minor (Knoepp and Swank 1997, p. 6; Johnson,
Romanowicz and Siccama 1997, p. 867; and Johnson and Todd 1998 p. 1734), and harvest of timber on
acidic soils will not lead to irreversible soil damage. This is true regardless of the magnitude of effects
due to acid deposition. (see FEIS pp. 3-10 to 3-13, 3-15 to 3-16, 3-19, and 3-20).
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•

Soils are capable of producing at least 20 cubic feet per acre per year of commercial forest products. As
noted on p. 3-101 of the FEIS, while some base cation-demanding species (such as sugar maple, white ash
and basswood) may be more vulnerable to stress events such as insect defoliation (Horsley et al. 1999, pp.
60-62) on unglaciated upper slope sites and the plateau top sites, the growth and health of other tree
species such as black cherry, American beech, white pine, chestnut oak, black birch, red pine, and red
maple seems unaffected by lower local base cation availability on many sites (Horsley et al. 2002, p. 41;
Long et al. 1997, pp. 1563, 1564 and 1566; Long et al. 1999 pp. 56 and 57; Demchik, M.C., Sharpe W.E.,
1999).

•

Based on existing technology, knowledge and resource management objectives there is reasonable
assurance that suitable lands on the ANF can be adequately restocked within 5 years of final regeneration
harvest. As noted on p. 3-116 of the FEIS, reforestation success with even-aged management on the ANF
has been quite good (96% adequately stocked with tree seedlings in 2001) (USDA-FS 1998, pp. 17-18
and 86; Table 16 in reforestation program effectiveness section, USDA-FS, 2002, p. 21-23).

The 20,520 acres of forest land physically not suited for commercial timber harvest because restocking within 5
years cannot be assured have been assigned to this category for several reasons. These lands are too steep, too
wet, or too rocky for ground based mechanical equipment to conduct the reforestation treatments that would be
necessary to establish adequate seedlings. Interfering plants generally are the dominant vegetation and few tree
seedlings are present. Deer browsing plays a large role in the restocking of lands as well, discussed in FEIS 3.3.1
Affected Environment - Background and Historical Perspective - Anthropogenic (Human-caused) Disturbances Deer Herbivory.
Public Interest #169: The Final EIS should incorporate the 1998 Penn State University Conference findings
regarding the impacts of acid rain on forest health.
Sample Statement: The ANF Draft Plan needs to incorporate the findings of the Penn State University
Conference On Air Pollution And Acid Rain's impacts on Pennsylvania's forest health. In 1998, Forest
Hydrologist Dr. Bill Sharpe from Penn State College of Agricultural Sciences and PA State Representative
Jim Lynch “assembled a blue ribbon international team of acid rain researchers to look at Pennsylvania's
forest health problems. Their conclusion was that conditions in Pennsylvania's forests were as bad as they had
seen anywhere in the World.” (#295)
Response: The conference proceedings were considered and two articles added in the FEIS (section 3.2.2 Soil
Resource - Affected Environment - Soil Nutrients). Other, more recent literature on acid deposition effects was
used as well. For details, see response to PIs #167 and 168.

3.7.5 Use of Timber Harvest
Public Interest #170: The Forest Plan should emphasize the use of timber harvest to address forest health
issues.
Sample Statement: Currently over two-thirds of the forest is stocked with maturing timber that is
increasingly becoming susceptible to insects, disease, decay and wind throw. This plan does not adequately
address this health issue but pushed this maturing timber further toward the old growth classification. This is
accomplished by a lack of management, by a lower ASQ, by transferring productive land into less
productive/non-productive management areas, by not addressing the age class distribution problem, and by
using uneven-aged management which is costly and an unproven regeneration method on this forest. (#132)
Response: As noted on pp. 3-109 and 3-110 of the FEIS, under integrated pest management, silviculture is an
important part of an integrated pest management program and can be a valuable tool in the prevention, mitigation
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and restoration of forest ecosystems threatened by introduced forest pests that are responsible for reducing
biodiversity, compromising ecological integrity, disrupting ecosystem dynamics and displacing native species
(Waring and O’Hara 2005).
In Alternative Cm, 95% of the ANF is available for harvest activities for resource purposes such as addressing
forest health concerns, responding to natural catastrophes, restoring forest cover, or to achieve recreation or
wildlife objectives.
The effects of forest management and timber harvest on forest health are discussed on pp. 3-109, 3-147 to 3-150,
and 3-174 to 3-176 of the FEIS. The effects on forest vegetation where no active management would occur are
discussed on pp. 3-126 to 3-131 and 3-164 to 3-166 of the FEIS. Overall effects of forest management activities
on vegetation in each Alternative are discussed on pp. 3-131 to 3-160 and 3-166 to 3-179.
In addition, see response to PIs #147 and 158.

3.7.6 Prescribed Fire
Public Interest #171: The Allegheny National Forest should ensure that prescribed fire benefits forest
health and does not damage privately owned structures.
Sample Statement: Use of prescribed fire should be carefully analyzed and controlled to ensure that it both
benefits overall forest ecosystem health and does not damage privately owned cabins or homes. (#329)
Response: Any prescribed fire proposal will have to go through site specific review and documentation of effects
under NEPA. Site specific effects to forest ecosystem health are addressed at the project level. In addition to
analyzing effects under NEPA, each site specific prescribed burn project requires that a Prescribed Fire Burn Plan
be prepared in advance of ignition. Some specific parameters that are addressed in a Prescribed Fire Burn Plan
include weather inputs (temperature, relative humidity, wind speed and direction), smoke dispersal, contingency
plans and identifying specific ignition patterns required to meet burn objectives and the safety of the public.

3.7.7 Non-Native Invasive Species, Pests and Diseases
Public Interest #172: The Final EIS should include a detailed analysis of invasive species management.
Sample Statement: I did see a little bit of a mention to invasive species management, but would have
appreciated a larger section devoted to it (unless I missed this, in which case I apologize). I work on invasive
species a lot and know what a considerable problem they can be to the successful management and restoration
of natural habitats. Human interference (trail and road development, mining, recreation, etc.) can further
exacerbate the problem. I would have just liked to know what you are doing to manage and control these
invasives, particularly with an expected increase in human presence with some of the proposed alternatives.
(#431)
Response: The Forest Service’s National Strategy and Implementation Plan for Invasive Species Management
and the Region 9 Non-native Invasive Species (NNIS) Framework guide NNIS management on the ANF. Central
to both is a focus on cooperative relationships with states, counties, organizations, tribes and other landowners. In
addition, the ANF Botany Program encompasses an integrated ecosystem management approach to managing the
botanical resources of the ANF. A major component of the Botany Program is invasive plant prevention, early
detection of new species, treatment and monitoring.
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The LRMP includes goals and objectives relative to NNIS control (see 2080 Noxious Weeds on pp. 13 and 18 of
the LRMP), including an objective to treat 300 to 600 acres of invasive plants annually. It is not appropriate to list
all the details of the NNIS program within the LRMP or FEIS. Refer to FEIS, Chapter 3 section 3.3.3 Non-Native
Invasive Plant Species and Appendix A of the LRMP, Non-native Invasive Species (NNIS) Treatment section for
a brief discussion.
Public Interest #173: The Forest Plan should contain standards and guidelines for non-native and invasive
species control in MA 5.0.
Sample Statement: Page IV-19, MA 5.0 Design Criteria, Section 2600 Wildlife, Fish and Sensitive Plant
Habitat. I would recommend the addition of Standards and Guidelines for non-native and invasive species
control. (#235)
Response: Two management areas have been developed between draft and final for management of designated
wilderness (MA 5.1) and recommended wilderness study areas (MA 5.2). Both MA 5.1 and MA 5.2 recognize
insects and diseases as a natural part of the ecosystem and are not controlled, unless epidemics are expected to
cause unacceptable damage to adjacent lands and resources, or exotic species are expected to cause an unnatural
loss to the wilderness resource. Noxious weeds and invasive non-native plant species may be treated by physical
means, such as grubbing or herbicides may be used.
Public Interest #174: The Forest Plan should prohibit the use of non-local firewood to minimize the
introduction of non-native invasive insects.
Sample Statement: Prohibiting the use of non-local firewood will increase the ANF's long term resilience to
non-native invasive insects, and buy critical time while management tools are developed against these new
threats. (#430)
Response: We share your concern regarding potential impacts of non-native insects. The LRMP does not include
a standard or a guideline for the planning period that prohibits the use of non-local firewood. Current efforts
involve public education on not transporting firewood from outside the local area. Additional guidance may be
provided through an administrative decision such as a closure order and may be considered and employed during
Forest Plan implementation.
Public Interest #175: The Allegheny National Forest should collaborate with PennDOT to utilize volunteers
to pull invasive plants along roadways.
Sample Statement: I would like to see more emphases placed on stopping the invasive non-native plants into
the forest as well. This could be done in partnership with the Penn. Dept. of Transportation; by having people
pick invasive plants like they pick up trash now. I think that more funds need to be given for the education of
the public on how invasive plants can harm the environment. (#277)
Response: The LRMP does not preclude collaboration or dictate funding for NNIS management activities. The
ANF conducts treatment of NNIS plants each year utilizing staff and volunteers. See the response to PI #172 for
more details.
Public Interest #176: The Forest Plan should prioritize treatments of non-native invasive species to protect
species of concern and to protect specially designated areas.
Sample Statement: Page II-2, section 2080 Noxious Weed Management would encourage the addition of the
following: “Prioritize invasive plant treatment efforts on areas of greatest concern to protect rare, threatened
or endangered species or to protect specially designated areas such as Wilderness where invasive species are
most incompatible with long-term stewardship goals.” (#235)
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Response: Appendix A of the LRMP (pp. A-43 to A-44) Non-native Invasive Species (NNIS) Treatment section
discusses determining the priorities for treating NNIS. Site specific factors are part of determining treatment
priority.
Public Interest #177: The Forest Plan should prohibit planting any non-native grass or shrub species in
permanent openings.
Sample Statement: Management of permanent grass/shrub openings should favor native plant species, as
stated. This should include a prohibition on planting any non-native grass or shrub species. (#329)
Response: This is covered in the second guideline in the LRMP Part 3 Design Criteria under the section 2070
Biological Diversity (p. 53). In addition, refer to PI #256.
Public Interest #178: The Forest Plan should strengthen the zebra mussel prevention program.
Sample Statement: The Draft Plan is totally deficient in demonstrating any commitment by the FS to protect
the Allegheny River ecosystem from invasive Zebra Mussels. The FS's voluntary inspection and monitoring
program by the boating public is a disaster in progress for populations of endangered native species and
freshwater mussels in the Allegheny River ecosystem. (#295)
Response: The LRMP has an objective for preventing zebra mussel introduction into the Allegheny Reservoir
and Allegheny River from Forest Service boat access sites. This objective is stated on p. 20 within the 2600
section of Part 2 Strategy of the LRMP and states in part that preventing the introduction of zebra mussels in the
Allegheny Reservoir and Allegheny River from Forest Service boat launches to contribute to the recovery (or
protection) of federally threatened, endangered and candidate species. Conservation Measures, included in
Appendix C of the Biological Evaluation, spells out the various activities that would occur to address this
objective. One of the measures that will be implemented is watercraft will be screened at boat launches by the
Forest Service, similar to what has been done in the past.
Public Interest #179: The Forest Plan should modify the objective of preventing the introduction of zebra
mussels into the Allegheny Reservoir to include the Allegheny and Clarion Rivers.
Sample Statement: Page II-32, Section 2600 Wildlife, Fish and Sensitive Plant Habitat: I would recommend
the Objective “Prevent the introduction of zebra mussels into the Allegheny Reservoir” be changed to
“Prevent the introduction of zebra mussels into the Allegheny Reservoir, the Allegheny River and the Clarion
River.” I would then recommend the corresponding Monitoring Question be changed accordingly. (#235)
Response: The Allegheny River has been added to the objective (LRMP p. 20) and monitoring section (LRMP p.
47) of the LRMP. The Clarion River wasn’t added to the statements because the primary focus of preventing
zebra mussel introduction is to prevent effects to the endangered mussels in the Allegheny River. The highest
potential is from powerboats launching into the Allegheny Reservoir. By recognizing that it is important to
prevent the introduction of zebra mussels and other invasive species from all waters of the ANF, we have had an
educational program in place for several years to inform the boating public of these concerns and the methods to
prevent their spread.
Public Interest #180: The Allegheny National Forest should maintain the hemlock component of the
northern hardwood forest type.
Sample Statement: In particular, the stated acceptability of simply “giving up” on adelgid infested hemlock
stands and converting them to other species or forest types through the use of even-aged management is
unacceptable. Hemlock is a vital component of the northern hardwood forest type and should be conserved
using all available means. (#329)
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Response: We are equally concerned about sustaining hemlock on the ANF (FEIS pp. 1-10 and 1-11 and 3-103 to
3-104) since hemlock woolly adelgid could substantially impact it within the next five to fifteen years. Eastern
hemlock plays an important role in sustaining ecosystem health and provides important wildlife habitat (FEIS pp.
3-174 to 3-175, 3-188, 3-196 to 3-198, 3-262 and 3-268). Our current strategy is to maintain the hemlock type
where it is present on the ANF. If eastern hemlock mortality develops from hemlock woolly adelgid, it may be
necessary to replace the lost conifer component through planting other conifer species, in order to maintain some
of the important ecological values that hemlock trees provide (LRMP Appendix A, p. A-18). Objectives on p. 19
of the LRMP call for providing a conifer component (greater than 15 BA per acre) on a minimum of 10 percent of
the ANF. LRMP goals and objectives emphasize using integrated pest management methods to prevent or
minimize pest problems by using the most current science and available control methods (LRMP p. 15 and LRMP
Appendix A, pp. A-3 to A-4). ANF personnel have identified a need for research directed toward developing
integrated pest management techniques that will help sustain healthy hemlock (LRMP Table 16, p. 52).
In addition, see response to PI #181.
Public Interest #181: The Allegheny National Forest should consider planting alternative species to replace
eastern hemlock stands before infestation by the hemlock wooly adelgid (HWA) occurs.
Sample Statement: Page III-40, Section 3400 Forest Pest Management; Forest Insects: I disagree with the
proposed guidelines for dealing with the hemlock wooly adelgid (HWA). If the ANF waits until the HWA
arrives in the forest before considering providing an alternative conifer species to replace some of the
ecological functions of hemlock, even if white pine and red pine are maintained or enhanced, there may be a
period of a decade or more where the important ecosystem functions currently provided by hemlocks are
severely diminished. I would suggest that, based on the research from other parts of the eastern United States
where the HWA has already arrived, the ANF consider a more proactive approach and immediately begin
planting additional, native conifer species in critical areas such as along riparian corridors. (#235)
Response: We agree that the ecological functions of hemlock and other conifers are important to overall
ecosystem function and health. LRMP objectives include maintaining a conifer component (greater than 15 BA
per acre) on a minimum of 10 percent of the ANF (LRMP p.19). As noted in Appendix A to the LRMP (p. A-3),
research is actively evaluating new strategies to reduce or mitigate effects of HWA throughout the eastern United
States. When the HWA is discovered on the ANF, a strategy will be developed based on the most current
treatment options available at that time, infestation levels, and prioritization of treatment areas. As acknowledged
on pp. A-3 and A-4, in the interim, other conifers present on the ANF, including white pine and red pine, will
generally be maintained or enhanced. Over the long term it may be necessary to replace hemlock with other
conifers to maintain some of the ecosystem services provided by hemlock.
Hemlock mortality rates from the HWA in other eastern states have varied by site, elevation, host tree abundance,
weather, slope, proximity to water, and temperature (McClure and Cheah, 2002; Mauper et al 2002).
Consequently, uncertainty exists as to how much, where, and when local hemlock mortality may occur on the
ANF from HWA. (see p. 3-175 of the FEIS, 3.3.1 forest vegetation, cumulative effects, forest health). Therefore,
we feel it is more prudent to continue monitoring health of hemlock trees on the ANF, and consider planting to
restore conifer seedlings once we can ascertain the effects of HWA on the ANF. Areas to be planted would be
determined at a site specific project level, based on prioritization of areas to restore, the amount of mortality that
occurred, site considerations, and other factors.
In addition, planting of tree seedlings is a very costly activity on the ANF, and survival rates of different tree
species has varied in the past. Hemlock often grows in well-stocked clumps, particularly in riparian areas, where
light that is necessary to establish tree seedlings, including planted conifers, is limited on the forest floor. Survival
of conifers (eastern hemlock and white pine) planted between 1996 and 1999 as part of the ANF reforestation
program has been much lower than desired (USDA-FS, 2004c, pp. 50-51). Overstory shade and interfering plants
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have likely contributed to the low survival. Consequently, we are concerned that planted stock may not survive
very well until there is adequate light to sustain their growth.
In addition, see response to PI #180.
Public Interest #182: The Allegheny National Forest should allocate funding to the propagation of a natural
predator of the HWA.
Sample Statement: Allegheny National Forest should budget funds for the propagation of insect predators of
the Hemlock Woolly Adelgid. I understand there is one, a small lady beetle which is being used
experimentally now, and at least 2 other insects which also have potential for controlling the adelgid. I
disagree with the proposal to thin hemlock stands to make it harder for the adelgid to travel from stand to
stand. (#127)
Response: We agree that the HWA will need to be addressed when it is discovered on the ANF. Monitoring for
this insect has been ongoing since 2004, and none have been detected on the ANF to date. Pages 3-103 and 3-104
of the forest health section in Chapter 3 of the FEIS discusses the history, impacts, ANF status, and potential
controls for HWA.
The HWA needs to be present for predator release to be effective (HWA is the sole food source for the predatory
beetles). Predator release is a method we will consider, along with other treatment options, when HWA infestation
is more imminent. As noted in the forest health section of the FEIS, although predator release is considered to be
an effective treatment to reduce established HWA populations, longer term establishment of these predators
largely does not appear successful to date (PA-DCNR, 2005). In other words, surveys completed the year
following release of the predatory beetles are only able to locate a few of the released beetles, raising questions on
the ability of these predators to become established in our ecosystems for a longer term, more permanent control
of HWA.
Several control methods have been utilized and are actively being researched to control HWA populations in other
parts of the eastern United States, including predator release and chemical controls. Fungal controls are currently
being researched, and silvicultural treatments (thinning) to mitigate impacts of HWA are being researched by the
Northern Research Station here on the ANF. A thinning study is underway to determine if thinning around
hemlocks prior to HWA arrival will improve the health and vigor of remaining hemlock trees by providing
additional growing space, thereby enhancing the survival of hemlock once HWA infestation occurs. This is being
tried on a very limited basis in specific study sites.
At such time the HWA is discovered on the ANF, a strategy will be developed based on the infestation levels
anticipated, the most current science-based treatment options available at that time and a prioritization of the
affected areas (see both Appendix A to LRMP, p. A-3 and forestwide design criteria in the LRMP, 3400 Forest
Pest Management, Hemlock Woolly Adelgid section, p. 94).
Public Interest #183: The Forest Plan should implement potential controls on the HWA on private
property.
Sample Statement: We would like you to consider including our property and the surrounding area (see
attachment) as a research area in implementing potential controls on the woolly Adelgid. (#217)
Response: Selection of potential sites for HWA research would occur at the project level and would depend on
the characteristics of the site, the nature of the research, the type of treatment proposed, and the proximity of
HWA to the site. The research branch of the Forest Service generally selects sites and conducts research activities,
while the State and Private Forestry branch of the Forest Service provides forest health assistance to both National
Forests and other landowners. Local Service Foresters with the Pennsylvania Bureau of Forestry advise
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landowners on forest management on their property. The LRMP does not authorize ANF personnel to conduct
vegetation management or integrated pest management activities on private lands. However, results of research
activities conducted on National Forests or other publicly-owned lands are useful to a variety of landowners.
Studies on ANF lands often focus on management activities suitable for managing very large forested landscapes.
In many cases, different, smaller-scale treatments of insects or diseases are more appropriate on privately-owned
lands, including the use of EPA approved pesticides. Additional information concerning HWA, including
potential controls, is available through the several internet websites, including the following:
•

http://www.na.fs.fed.us/fhp/hwa/

•

http://www.dcnr.state.pa.us/forestry/woollyadelgid/index.aspx

•

http://www.caes.state.ct.us/FactSheetFiles/Entomology/fsen012f.htm

Public Interest #184: The Allegheny National Forest should not consider American beech undesirable
vegetation.
Sample Statement: Beech is a native species valuable to wildlife as a source of mast. It should not be
considered interfering vegetation or undesirable. (#329)
Response: We agree that American beech is an important tree species that provides important multiple resource
benefits, including mast for wildlife. Unfortunately, beech bark disease complex has and will continue to cause
significant beech tree mortality and decline. It affects the largest trees first, often causing prolific beech root
sprouting. Unfortunately, these root sprouts, like the parent trees from which they originate, are also susceptible to
the disease. The disease can prevent these trees from growing to maturity, and it often results in their early death.
The lack of mature trees and stress from the disease severely affects mast production. Dense thickets of beech root
suckers and seedlings also limit development of other tree species (FEIS pp. 3-97 to 3-99, 3-128 to 3-129, 3-164
and 3-174 to 3-175).
The LRMP contains a guideline in the 3400 Forest Pest Management section (LRMP p. 94) to favor those beech
trees that have characteristics indicating they may be resistant to beech bark disease complex and to remove those
trees that are susceptible. ANF management would strive to increase the component of resistant American beech,
thereby improving the potential for mast production. For additional information, please refer to the response to PI
#199.
Public Interest #185: The Forest Plan should promote and restore hemlock, beech and American chestnut
trees that are resistant to forest health threats.
Sample Statement: Given that a subset of both beech and hemlock trees normally survive infestation, these
species themselves should be promoted in order to establish the maximum number of resistant stems possible.
(#329)
Sample Statement: We support Forest Service efforts to introduce disease resistant strains of American
chestnut and American beech created through selective breeding and hybridization into the ANF. These
species were/are ecologically important and desirable. We do not support the use of stock created through
artificial laboratory genetic engineering (#329)
Response: We concur with your interest in using planting stock developed through selective breeding and
hybridization. Your preference for stock that has not been genetically engineered is noted.
The LRMP contains a 2400 Vegetation goal to restore American beech when genetically disease-resistant stock
becomes available that is physiologically appropriate to the Allegheny Plateau (LRMP p. 14). The LRMP 3400
Forest Pest Management section contains guidelines for favoring the development of potentially resistant
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American beech, discouraging susceptible American beech and for responding to hemlock woolly adelgid when it
is discovered on the ANF (LRMP p. 94). For additional information regarding hemlock, see the response to PIs
#180 and 182. The LRMP includes a goal to restore disease resistant American chestnut, butternut, and American
beech to the ANF (LRMP p.14).
Several research questions related to sustaining American beech that is resistant to the beech bark disease and
healthy hemlock on the ANF are included in the monitoring section of the LRMP (see Table 16, p. 52).
In addition, see response to PI #186.
Public Interest #186: The Allegheny National Forest should support research efforts on forest health
threats to beech and hemlock.
Sample Statement: As for the forest health issues already facing the ANF, the threats to both beech and
hemlock, although the Forest Service says it will put resources into looking for effective responses to those
threats, it is noteworthy that the Northeast Research Station has not produced any published reports or studies
in this regard that (we) could locate. All the studies regarding the threats to these two tree species that (we)
could locate have been produced by other national forests and other research entities. (#327)
Response: We presently have several ongoing studies (including beech and hemlock studies) on reducing impacts
of forest health threats, in partnership with the Northern Research Station, which will continue under LRMP
direction (see LRMP monitoring plan, Table 16, p. 52), and Appendix A to the LRMP, pp. A-3 and A-4). Note
that the majority of current vegetation research questions included in the LRMP focus on evaluating methods to
address threats to the health of various tree species in forested ecosystems on the ANF. These research needs
include:
•

sustaining healthy hemlock trees in the face of hemlock woolly adelgid infestation

•

increasing success in developing seedlings and retaining healthy sugar maple trees

•

sustaining and regenerating a healthy American beech component

•

evaluating methods to sustain oak ecosystems on the ANF, which contribute to the biodiversity of the
Allegheny Plateau

•

preventative/remedial strategies to deal with a variety of insects and diseases

3.8 Herbicides
See PI #250 for additional response to comments on herbicides not contained in section 3.8.
Public Interest #187: The Forest Service should use vegetation management practices that limit the impact
of herbicides on wildlife.
Sample Statement: pg 3-104 - killing vegetation will “temporarily” impact wildlife is what you write. but
you consider “temporary” 3 years or so. What is the wildlife supposed to do for food for those 3 years. It will
die from such use. (#44)
Response: In the Direct and Indirect Effects section of Chapter 3 of the FEIS (pp. 3-215 to 3-217 and 3-225 to 3226), we have added discussion regarding the effects of herbicide treatment on vegetation composition and
structure and on associated wildlife species. We anticipate no substantial risk to wildlife or aquatic species from
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exposure to herbicides. Some wildlife use may temporarily shift to adjacent areas with more suitable habitat or
food sources. In addition, the effects from herbicide treatments are inherent in the Plant and Animal Habitat
Cumulative effects discussion (FEIS pp. 3-261 to 3-289). The effects of all vegetation management practices on
wildlife are discussed in the FEIS (pp. 3-212 to 3-289).
Public Interest #188: The Forest Plan should include a standard for pesticide application in high visitor use
areas, rather than a guideline.
Sample Statement: PLRMP p. III-3: 2100 Environmental Management - Pesticide Use, Human Exposure This guideline regarding application in high visitor use areas should be a Standard. (#329)
Response: We believe the referenced guideline adequately provides for public safety. Compliance with applicable
guidelines is generally expected, but situations are anticipated where strict compliance may not be feasible or
desirable. Guidelines should be followed except where circumstances in the field call for an adjustment. The need
for that adjustment would be documented during project level development and environmental analysis (LRMP
Design Criteria, p. 53). For example, NNIS can occur in high visitor use areas, and effective treatment in many
cases can only occur during the growing season (i.e., leaf-on season) which generally coincides with periods of
higher recreational use. Public notification would still occur (LRMP Design Criteria, 2100 Environmental
Management – Pesticide Use, Notification, pp. 54, 56 and 57) which includes signing and contacting people in the
area. People then have the option to avoid the treated area, if they choose. However, even if they contact the
treated vegetation, the risk assessment shows that potential risks to human health are negligible (FEIS pp. 3-435
to 3-442; Appendix G pp. G1-1 to G1-4, G1-81 to G1-91, G1-135 to G1-142). In some instances ANF personnel
may implement a temporary, short-term closure of a specific treatment area.
Public Interest #189: The Final EIS should include an analysis of the herbicide impacts to vegetation
structure and composition and wildlife.
Sample Statement: An ecological [not exposure or toxicity] impact that needs to be assessed and which ANF
has control over is the effect of herbicides on wildlife habitat. Table ES-2 shows a two to three fold increase
in the use of herbicides, yet no evaluated ecological effects. Chapter 3 only describes these as 'temporary and
short term," with no lasting effects. It seems this use of herbicides removes "competing" vegetation to
improve regeneration. Much of the competing vegetation includes shrubs like spice bush which are very
important to migrants and also important for birds that nest in the sub-canopy [e.g., see Easton, W.E., and K.
Martin. 200. Effects of thinning and herbicide treatments on nest-site selection by songbirds in young
managed forests. Auk 119:685-694]. We would like to see an analysis showing how the vegetation structure
and composition changes with predicted effects on wildlife, for each alternative. Certainly the altered
shrub/sub-canopy will affect reproductive output of associated breeding birds there during one or more
seasons, possibly resulting in abandonment of these areas for some time by some species. (#13)
Response: In the Direct and Indirect Effects section of Chapter 3 of the FEIS (pp. 3-215 to 3-217, 3-225, and 3226), we have added discussion regarding the effects of herbicide treatment on vegetation composition and
structure and on associated wildlife species. In summary, effects of herbicide application on wildlife are
determined largely by the degree of dependence of the individual species on the woody and herbaceous vegetation
affected by treatment. Many of these effects are short-term in nature, and considering most sites proposed for
herbicide application will be followed by a removal cut within 5-10 years, long-term effects on wildlife will be
determined largely by the dramatic changes in overstory vegetation following final harvest treatment (described in
this same section). In addition, the effects from herbicide treatments are inherent in the Plant and Animal Habitat
Cumulative Effects discussion section (FEIS pp. 3-261 to 3-289). Spice bush is not considered to be a species that
competes with the establishment and growth of desired tree and herbaceous species (FEIS pp. 3-93 to 3-95). The
primary competing species are ferns, grass, striped maple, and beech seedlings and root suckers. Project level
decisions would consider whether there is a need to provide buffers around certain locations of a specific shrub
species.
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Public Interest #190: The Allegheny National Forest should consider that herbicides may impact soil
fertility and that tree seedlings will not develop following herbicide application due to herbicide effects on
soil.
Sample Statement: There may also be impact of herbicides on soil fertility. (#13)
Sample Statement: PAGE 3-102 DOUSING SOIL with chemical herbicides saying it will grow new trees is
a lie and an oxymoron. It does not work. (#44)
Response: Soil fertility is generally defined as the ability of a soil to provide essential chemical elements or
nutrients in sufficient quantities and proportions for plant growth (Brady, N, and R. Weil. 2002. The Nature and
Properties of Soil 13th ed. Prentice Hall; New Jersey). The behavior of glyphosate and sulfometuron methyl in
soil as well as other elements of the environment is covered in Appendix G1 (pp. G1-40 to G1-48 and G1-103 to
G1-109). Glyphosate has a short persistence in soils and is primarily absorbed through foliage with less than 1%
absorbed through the roots because glyphosate is quickly and tightly adsorbed by soil particles (Appendix G1 pp.
G1-41 and G1-42). Once bound to soil particles, glyphosate is not available for plant uptake (Appendix G1 pp.
G1-40 to G1-42). “When glyphosate reaches the soils...it is completely and rapidly degraded by microbiological
activity” (Appendix G1 p. G1-42). Soil microflora degrades glyphosate to aminomethyl phosphonic acid. The
principle decomposition end products are carbon dioxide, water, nitrogen, and phosphate (Appendix G1 p. G142). The average half-life of glyphosate in soils is 60 days. The half-life is shorter than 60 days in silt loam soils
and longer in sandy soils. The behavior of glyphosate in soil has been tested in a wide range of environmental
conditions, which bracket those found on the ANF. Based on these studies we expect the soil half-life on the ANF
to be less than 60 days, with half-life in the litter of the forest floor to be less than 30 days. Glyphosate has not
been found to leach in soil, and is not expected to do so on the ANF (Appendix G1 p. G1-43).
The behavior of sulfometuron methyl in soil is addressed in Appendix G1 pp. G1-103 to G1-106. Sulfometuron
methyl is rapidly absorbed by foliage and by roots in treated soils (Appendix G1 p. G1-103). Microbial
degradation is slow, and non-microbial hydrolysis and chemical degradation appear to be important mechanisms
in the dissipation of sulfometuron methyl (Appendix G1 p. G1-104). Based on available research (Appendix G1
Tables 61 and 62 on p. G1-105), the half-life of sulfometuron methyl in ANF soils is expected to be less than 3
weeks (Appendix G1 p. G1-106). Treated soils can affect seed germination for short periods after application.
The potential impacts of herbicides on site quality and soil productivity are discussed in greater detail in
Appendix G1 (pp. G1-43, G1-44 and G1-106). On the ANF, abundant tree seedlings, native shrubs and
herbaceous plants develop during the first year after herbicide application, which indicates the treatment does not
affect the viability of seed banks in the forest floor (FEIS p. 3-121). Recent research completed on the ANF found
that herbicide application temporarily reduces the average number of species found, but 3 years after application
the number of plant species returned to pre-treatment levels, and 5 years after application treated sites had higher
species diversity and lower single species dominance in treated sites (FEIS p. 3-121).If previous use of the same
herbicides on the ANF had caused disruption of soil fertility, it is logical that such effects would be seen in
inhibited plant establishment and growth. The ANF monitoring report of FY 2001 (USDA-FS, 2004, pp. 31-34),
reported that 73% of all the areas treated between 1987 and 1999 are more than 50% stocked with tree seedlings.
Before treatment, almost all of these areas had very few tree seedlings present. These results indicate that
herbicide use is not adversely affecting soil fertility.
Bromilow et al. (1996) noted no effects on soil fertility in repeated applications over 14 years – 1980 to 1993 – of
glyphosate at 1.4 kg/ha based on assays for microbial biomass and crop productivity. From this and additional
information in Appendix G2 (p. G2-33), we conclude that the proposed use of glyphosate will not adversely affect
soil nutrient cycling.
Sulfometuron methyl is a pre-emergent herbicide and can affect plant germination for short time periods after
application, but it has not been shown to interrupt soil nutrient cycling. SERA (2004) reports that sulfometuron
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methyl at concentrations up to 1000 µg/g soil, had no effects on the microbial populations, and at soil
concentrations ranging from 0.098 to 0.98 ppm no significant effects were observed on nitrate production, or
cellulose, protein or starch metabolism. From this and the additional information in Appendix G2 (p. G2-42) we
conclude that the proposed use of sulfometuron methyl will not disrupt soil nutrient cycling.
Public Interest #191: The Forest Service should avoid the use of pesticides.
Sample Statement: Pesticides are mentioned. There never has been the elimination of imported forest insect
pest in the history of American Entomology. [The Hall Scale was destroyed by burning all of the dozen palm
trees on which this pest was discovered, but that was not due to pesticides.] Biological control has the track
record of reducing loss to tolerable levels or the threatened tree species was decimated or killed and chemical
agents were unable to halt the damage. A Sub Rosa Agreement to avoid pesticides gives biological agents
[predators and parasites] a more rapid reduction of the pest population. (#19)
Response: The term “pesticides” includes herbicides, fungicides, rodenticides and insecticides (see Appendix G3,
p. G3-14). This comment seems to be referring to insecticides, which can be either chemical or biological. The
LRMP provides for using integrated pest management methods (i.e., chemical, biological, silvicultural, etc.) to
minimize or prevent the development of forest pest problems (LRMP pp. 15, 54, 93, A-3). These techniques are
generally designed to reduce tree mortality or damage to acceptable levels, not to eradicate a forest pest. Between
1985 and 1995, ANF personnel successfully used insecticides (some chemical but primarily biological) to limit
expected severe insect defoliation and to help reduce anticipated tree mortality/decline. Future selection of an
appropriate technique(s) would follow appropriate analysis of potential effects, and it would consider current
technology and knowledge of the particular pest at the time forest vegetation is threatened (FEIS pp. 3-109 and 3110; LRMP p. 15).
Public Interest #192: The Final EIS should implement the use of an insecticide such as Bt when addressing
both site specific and widespread defoliation.
Sample Statement: Use of an insecticide such as Bt approved for aquatic use is critical when addressing both
site specific and widespread defoliation and our agency tenaciously supports this guideline. (#63)
Response: Bt would be one of a number of tools ANF personnel would consider using in order to respond to an
outbreak of defoliators. In addition, see the response to PI #191.
Public Interest #193: The Forest Service should avoid the use of herbicides.
Sample Statement: Herbicides are mentioned. There are numerous scientific publications documenting the
carcinogenic and/or mutagenic effects of the chemical. See: Schurr, et al. 1990 a New Method for Detecting
Genotoxic Chemical in Water or Environmental Samples; Proc. National conference "Pesticides in the next
Decade, pp 294-299. Also, Schurr et al. 1990 Genotoxicity of 22 Pesticides documented by Microtitration
SOS Chromotest. International Journal of Toxicity Assessment 5: pp 1-5. Vincent Garry and seven coauthors
published: 1989, 13 October, in Science p 251 "Human Genotoxicity: Pesticide Applicators" with
documentation that workers spraying phosphine [and earlier sprayed other pesticides] suffered 106.6 times the
chromosome breakage and genetic injury then control subject. Since control humans are likely to never have
been exposed to pesticides from food, garden, yard and farm activities, this data is conservative. If the Forest
Service Employees are exposed to pesticides in their workplace, any future cases of cancer or defective
offspring would leave the Forest Service liable for damages. The best alternative is to avoid use of pesticides.
(#19)
Response: The respondent cites 2 publications which describe methods for detecting genotoxic chemicals
(including pesticides) in water. From the information provided in the letter, we are not able to locate the Schurr et
al. 1990 reference regarding the Proceedings of the National Conference. Also we believe that the citation for
Schurr et al. 1990 (published in Journal of Toxicity Assessment) is incorrect. The correct citation is Xu, H.H. and
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K.M. Schurr. 1990 (see complete citation in ANF Appendix G1). However, because the publication dates are both
1990 and the titles suggest a common research effort, our assumption is that the proceedings contain method(s)
similar to those presented in Xu and Schurr 1990. These publications describe the use of the SOS Chromotest
method, a bacterial short-term genotoxicity assay. Although some pesticides tested positive using the SOS
Chromotest, they do not include glyphosate or sulfometuron methyl. This assay, when used in screening
chemicals for genotoxic potential, gives similar results as the more commonly used Salmonella/microsome assay
(Ames test) (see ANF Appendix G1 reference Helma et al., Environ. Sci. Technol. 1996, 30, 897-907). The letter
cites a third publication (see ANF Appendix G1 reference Garry et al., Science, 1989 Vol 246, Issue 4927, 251255) which describes potential genotoxicity for fumigant applicators who, 6 weeks to 3 months earlier, were
exposed to phosphine, a common grain fumigant. Because of these findings, the letter suggests that the use of
pesticides should be avoided in the ANF.
The risk assessment process used in this EIS is well developed and is the same process used by EPA and other
federal agencies for risk assessment relative to chemicals in the environment. We have added additional
descriptive information to Appendix G1 (pp. G1-7 to G1-9) regarding the risk assessment process.
EPA required testing for carcinogens relies on a number of in vitro and in vivo assays to assess carcinogenicity.
Tests for genotoxicity include four core assays:
•

Bacterial mutation assay (Ames test)

•

Mammalian cell mutation assay (L5178Y TK assay; CHO HGPRT)

•

In vitro cytogenetic assay (metaphase analysis; human peripheral lymphocytes; CHO; CHL)

•

In vivo Bone-marrow cytogenetic assay (micronucleus assay; rat; mouse)

For both glyphosate and sulfometuron methyl, the results of these assays were negative (see Appendix G1 pp. G133 to G1-35 and G1-99.) In addition, chronic bioassays in rats and mice showed no evidence of carcinogenicity
(see ANF Appendix G1 reference US EPA 2004).
The ANF human health risk assessment evaluates glyphosate and sulfometuron methyl toxicity and exposure
potential for a variety of worker and general public exposure scenarios using the risk assessment process
described in EIS Appendix G1 (pp. G1-7 to G1-9) and the information above on carcinogen testing. As
glyphosate and sulfometuron methyl are not classified as carcinogens by EPA, the reference dose was used to
assess toxicity. To characterize glyphosate and sulfometuron methyl risk, an estimate of internal dose for each
exposure scenario was compared to the reference dose. For all scenarios the estimated internal dose did not
exceed the reference dose, often by a wide margin (see Appendix G1 pp. G1-75 and G1-131).
Finally, the reference to Garry et al., 1989 is not germane to the ANF human health risk assessment as this
retrospective epidemiology study evaluates the potential for genotoxicity for phosphine applicators who are
treating stored grain. This observational research only suggests a relationship between phosphine use and
genotoxicity, and exposure to other pesticides cannot be ruled out. To support these findings additional research is
necessary, i.e., controlled experiments in which exposure and internal dose are known. Also, because the fumigant
phosphine is not structurally related to the herbicides glyphosate and sulfometuron methyl, the findings of Garry
et al., 1989 have little relevance to herbicide use and risks to humans in the ANF.
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Public Interest #194: The Forest Plan should require use of a pesticide labeled for aquatic use within 50
feet of perennial streams, lakes, impoundments, springs, seeps, intermittent streams, shallow ground water
and saturated soil.
Sample Statement: We recommend that buffers apply also to shallow groundwater areas and saturated soils.
This restriction applies to many pesticide product labels and makes sense in forest management in a sensitive
environment. Small streams, in particular, are susceptible to drift. We believe that a 25-foot buffer is too
narrow and suggest 50 feet unless a product labeled for aquatic us [for example Rodeo for a glyphosate
product] is used in the 25 to 50 foot buffer area. The toxicity of sulfometuron is low enough for aquatic plants
and animals that it should not be used within 50 feet of perennial streams, lakes, impoundments, springs,
seeps, intermittent streams, shallow groundwater areas and saturated soil. This would reduce the risk of using
a sulfometuron product. The cut surface treatment, which is not to occur within 10 feet of water, is a very
selective treatment and is of minimal risk as described. (#62 and #63)
Response: In summary, based on the limited mobility of both herbicides and limited persistence in ANF soils,
buffers are not needed for shallow groundwater areas or saturated soils since these herbicides are unlikely to enter
the groundwater. Buffer standards and guidelines are listed in Section 2100, Environmental Management,
Pesticide Use in the ANF LRMP (LRMP pp. 54 to 59) as well as in Appendix G2 (pp. G2-10 to G2-11, G2-55 to
G2-59 and G2-67 to G2-70). The buffer for wet areas with standing water is 25 feet for air blast applications of 1
and 2 lb/acre of glyphosate and for 0.09 lb/acre of sulfometuron methyl. We believe these buffers are adequate to
protect aquatic species. Glyphosate formulations and surfactants proposed for use on the ANF are labeled for
aquatic use. The sulfometuron methyl formulation is labeled for use on intermittently flooded low lying sites
when no water is present. The following discussion provides important supporting information.
The behavior of glyphosate and sulfometuron methyl in soil and groundwater as well as other elements of the
environment is covered in Appendix G1 (pp. G1-40 to G1-48 and G1-103 to G1-109). For glyphosate, soil
degradation is fairly rapid, and it adheres strongly to soil particles and does not have a tendency to leach
(Appendix G1 p. G1-42). In aquatic systems, glyphosate is strongly adsorbed to both organic and mineral matter
and is mainly degraded by microorganisms (Appendix G1 p. G1-44) and was shown to dissipate rapidly in
standing water with half-lives of 1.5 to 3.5 days (Goldborough and Beck 1989 on Appendix G2 p. G2-46). We
expect glyphosate to behave similarly in saturated and non-saturated soils, i.e. strong adsorption to soil organic
and mineral matter with a rate of dissipation similar to that found in standing water.
The behavior of sulfometuron methyl in soil is reviewed in Appendix G1 (pp. G1-104 to G1-106). These pages
include results from several field studies (see Table 62, Appendix G1, p. G1-105) that show the proportion of
applied sulfometuron methyl remaining from 1 to 2 years after application ranged from 1% to 9% in Delaware,
North Carolina, Oregon, Colorado, and Saskatchewan. In addition, Michael and Neary (1988) reported that
residues of sulfometuron methyl dissipated from litter and soil rapidly after aerial application to a 445 ha
Mississippi forested watershed and by ground application to a 4 ha watershed in Florida (application rate was 0.42
kg a.i./ha). In the soil profiles sulfometuron methyl was not detected below 30 cm and was not detected after 60
days (detection limit for soil was 0.020 ppm).
According to a study by Stone et al. (1993) reviewed by SERA (1998a) sulfometuron methyl and its metabolites
are mobile in most soils; more so in sandy vs. loamy soils and less so in high organic matter soils and less so in
soils at pH 6 and below. In field lysimeters with intact soil columns of bare sandy soils from the northern lake
state forests and sulfometuron methyl applied at 42.5 g a.i./ha, the mean concentration in soil water was 0.5 µg/L
at 10 cm and 0.4 µg/L at 20 cm and none was detected in soil water below 20 cm. By 80 days post-treatment most
of the compound had been degraded or irreversibly absorbed into the upper soil layers. Mean concentrations
detected from 80 to 130 days post-treatment were 0.5 µg/L at 10 cm, 0.4 µg/L, and 0.0 µg/L at 40 and 150 cm.
Based on this information, we conclude that sulfometuron methyl will be neither very persistent nor mobile in the
types of soils found on the ANF because of the generally higher level of organic matter and the lower pH. The
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layer of vegetation and litter present on the ground promotes infiltration into the soil. This decreases the
likelihood of surface runoff of water which might contain chemical residues and increases the likelihood of the
movement of this water and any chemical residue it contains into the upper-most portions of the soil. The high
levels of organic matter in ANF soils will limit the movement (leaching) of sulfometuron methyl and accelerate
its rate of decomposition. The half-life in ANF soil is expected to be less than 3 weeks. Applications should not
be made to bare and/or compacted soils because runoff of this herbicide could possibly damage adjacent
vegetation.
We expect sulfometuron methyl to behave similarly in saturated and non-saturated soils, i.e. strong adsorption to
soil organic and mineral matter. We note that its dissipation rate in water is uncertain, but based on the
information cited above and in detail in Appendix G1 (pp. G1-104 to G1-106), we conclude that there is no
expectation it will be persistent and leach to groundwater.
All the glyphosate formulations proposed for use on the ANF are labeled for aquatic use. The surfactant
constituents are all on either US EPA list 3 or 4B. List 3 indicates that there is unknown toxicity; for inerts where
there was no basis for placing it on any of the other lists. List 4B indicates materials which are considered to be of
minimal concern and for which there is sufficient information to conclude that the current use patterns in pesticide
products will not adversely affect public health and the environment. See Appendix G1 pp. G1-2, G1-4, G1-13,
G1-14, G1-36, G1-37 and G1-101 for more details on surfactants and inerts and the EPA list definitions. The
Agency (US EPA) will continue to evaluate these chemical substances, as additional information becomes
available, to determine if reclassification to List 1, 2, or 4 is appropriate. We note however that all the surfactants
proposed for use on the ANF are also labeled for aquatic use.
The sulfometuron methyl formulation proposed for use is labeled for use on intermittently flooded low lying sites,
seasonal dry floodplains and transitional areas between upland and lowland sites when no water is present and in
marshes, swamps, and bogs after the water has receded. Herbicide drift is affected by application method,
interception by vegetation, and wind; not stream size. Therefore buffers that are adequate to minimize adverse
affects on the herbicides in larger streams will work equally well for small streams.
Based on drift analysis conducted by SERA (2003a) using the modeling program AgDrift, and reported on
Appendix G2 pp. G2-67 to G2-70 (Off-site drift and buffers), wider buffers for sulfometuron methyl applied at
0.09 lb/acre are not needed. AgDrift modeling is done for bare ground as is often the case for agricultural fields
with no intercepting vegetation. Similar bare ground applications are not expected to occur on the ANF, and
sufficient forest vegetation will be present to intercept herbicide drift. The drift analysis done by SERA (2003a) as
reported in Appendix G2 calculates the expected concentration of glyphosate in water 1 ft deep with buffers of
100, 50, and 25 feet. If these values are plotted and extrapolated to a buffer of 10 ft, the expected concentration in
water is 0.012 mg/L. This is far less than the critical toxicity value of 2.57 mg/L and the water quality protection
guideline of 0.7 mg/L. Extrapolating the SERA analysis to sulfometuron methyl, the calculated concentration in
water with a 10 ft buffer at the 0.09 lb/acre application is 0.00028 mg/L. This is slightly greater than the critical
toxicity value of 0.00021 mg/L for aquatic macrophytes identified in Appendix G2 Table 5, p. G2-47 and the
water quality protection criterion of 0.00021 mg/L identified in Appendix G2 p. G2-68. The results of the ANF
water monitoring program have not shown detectable residues of sulfometuron methyl in water (see Appendix G2
p. G2-69), and given the only slight difference between the predicted contamination (based on modeling) and the
critical toxicity and water quality criterion, we conclude that buffers for the program will protect aquatic
macrophytes, the most sensitive type of aquatic organism.
The risk characterizations shown in Appendix G2 Table 24 (p. G2-87) incorporate the critical toxicity values from
Appendix G2 Table 23 (p. G2-86) with the expected aquatic exposure values to calculate the hazard quotients for
glyphosate and sulfometuron methyl for federally listed and proposed threatened, endangered or sensitive aquatic
animals at sulfometuron methyl rates of application of 0.09 and 0.19 lb/acre. Note that the SERA analyses
reported here and in Appendix G2 are for airblast application, and SERA notes that the drift from backpack
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applications are expected to be less, which would reduce the hazard quotient values reported in Appendix G2.
Based on this analysis we conclude that the buffers listed in Appendix G2 (pp. G2-10 and G2-11) for glyphosate
and sulfometuron methyl are adequate to protect aquatic species.
Public Interest #195: The Allegheny National Forest should limit herbicide application to hay-scented fern
and prohibit application to club mosses.
Sample Statement: Back off on the use of herbicides. Limit herbicide application to hay-scented fern,
leaving other species which are not so problematic, and which add to the beauty of uneven age stands, which
are also important recreation areas. Eliminate herbicide application on club mosses, for the same reason.
(#127)
Response: Local research and experience has shown that abundant ferns, striped maple, grass, and beech root
suckers or seedlings limit the establishment and growth of desired tree seedlings and herbaceous species (FEIS
pp. 3-92 to 3-95). A legacy of repeated and selective deer browsing has served to enhance this effect. Individual
non-target plants or tree seedlings growing together with the target species may be injured or killed by herbicide
application (FEIS pp. 3-119 to 3-122). However, treatments will be as selective as possible and yet still achieve
the overall treatment objective (LRMP pp. 15, 54-59 and 32-45 and LRMP Appendix A pp. A-32 to A-45).
Club mosses are common on the ANF. Local experience since 1987 indicates that glyphosate applied at ANF
rates has little effect on them, primarily due to the waxy protective coating on their foliage. Sulfometuron methyl
causes some visible mortality or damage to the above-ground portion of these plants, however the underground
stems (rhizomes) are less affected, enabling the above-ground portion to recover within a few years of treatment.
Elimination of understory interference permits a wider variety of plants to occupy the area than are present at the
time of treatment (FEIS p. 3-121). Herbicide treatment is an important tool for both even-aged and uneven-aged
management (FEIS p. 3-119; LRMP Appendix A, p. A-34) as well as for restoring and/or enhancing herbaceous
plant species diversity in the long term.
Public Interest #196: The Forest Plan should require the aquatic formulation and refrain from using
surfactants or carriers when herbicide use is anticipated around streams or wetlands.
Sample Statement: The DEIS describes the use of herbicides as a forest management tool. Glyphosate (the
common ingredient found in Roundup) and sulfometuron methyl (common Oust) are two herbicides under
consideration. It is important to consider effects on the aquatic community when spraying herbicides in the
vicinity of a water body. Due to the toxic nature of carriers or surfactants usually used in conjunction with
herbicides, we recommend these compounds not be used with either herbicide choice. Surfactants, or carriers,
can be more toxic and persistent in the environment than the herbicide itself, and may have adverse indirect
effects on aquatic life. Oust has limited use on or near aquatic areas, due to its potential toxicity to fish and
potential for water contamination. We recommend that the Forest Service use the aquatic formulation of any
herbicide chosen when herbicide use is anticipated around streams or wetlands. The aquatic formulations of
glyphosate (Rodeo), or triclopyr (Renovate 3) are acceptable, less toxic alternatives, and recommended for
use around aquatic areas. (#159)
Response: In summary, buffer standards and guidelines are listed in Section 2100-Environmental Management:
Pesticide use in the ANF LRMP as well as in Appendix G2 pp. G2-10 and G2-11, G2-55 to G2-59 and G2-67 to
G2-70. The buffer for wet areas with standing water is 25 feet for air blast applications of 1 and 2 lb/acre of
glyphosate and for 0.09 lb/acre of sulfometuron methyl. We believe these buffers are adequate to protect aquatic
species. Glyphosate formulations and surfactants proposed for use on the ANF are labeled for aquatic use. The
sulfometuron methyl formulation is labeled for use on intermittently flooded low lying sites when no water is
present. For additional information, see the sections of the detailed response to PI #194 that deal with glyphosate
formulations, sulfometuron methyl uses, the potential for drift, risk characterization, and surfactants.
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Neither this environmental impact statement nor the accompanying herbicide risk assessments evaluate the use of
triclopyr for silvicultural treatments, wildlife habitat enhancement, heritage site restoration, vista development and
maintenance, or non-native invasive species treatment. Due to the high cost of evaluating an herbicide, we have
limited the number of herbicides considered in detail to those considered most appropriate for the broadest range
of uses. The LRMP does not propose using triclopyr for these types of vegetation management.
Public Interest #197: The Forest Plan should emphasize targeted herbicide application to avoid incidental
spray drift whenever possible.
Sample Statement: To avoid incidental spray drift during application of herbicides, we recommend targeted
application, including painting the surfaces of freshly cut stumps and stubs, injecting through the bark of
woody plants, making cuts with a hatchet and treating, girdling and treating, or basal bark and stem treatment
methods, wherever possible. (#159)
Response: See response to PI #195. Herbicide treatments will be as selective as possible and yet still achieve the
overall treatment objective (LRMP pp. 15 and 54-59; LRMP Appendix A, pp. A-32 to A-45). Note that available
methods include manual ground (backpack) and cut surface treatments that are very selective. Decisions about the
particular type of treatment to use on a specific site will be made when individual projects are proposed and
analyzed. Buffers are also a consideration.
Public Interest #198: The Final EIS should consider current science regarding the toxicity of herbicides.
Sample Statement: The Draft Plan Ignores the Current Science On Toxics of Using Herbicides On The
ANF. - The science on herbicides that the FS cites is 20 years old and unacceptable. - The FS states that it will
continue to use herbicides even though the authorized use expired under the 1986 Management Plan. Herbicide use must end on ANF public lands. - New research on two different southeast National Forests
confirmed herbicides are drifting into streams and waterways. - The findings of Dr. Rick Relyea's scientific
research on Roundup causing population crashes in three species of frog tadpoles with predators present in the
water must be incorporated into the forest management plan revision. (#295)
Response: Appendix G of the FEIS contains an extensive, up to date, and exhaustive analysis of the potential
risks to human health, wildlife, and aquatic species from the proposed use of herbicides on the ANF. We reject
the implication that research published previously is incorrect. Unless more recent research shows results that
conflict with older findings, the older findings should be considered valid, within what ever the limitations of the
methodology of the day were.
Note that Appendix G1, p. G1-5 and Appendix G2 p. G2-16 refer to previous analyses done that are pertinent to
the management of vegetation on the ANF (it states that four risk analyses preceded the current one). The current
human health and environmental risk analyses (Appendix G1 and G2) rely heavily on analysis completed by
SERA for the US Forest Service and use up to date research. The SERA analysis for glyphosate was completed in
2003, and the sulfometuron methyl document was completed in 2004. On Appendix G1, pp. G1-9 and G1-10 and
Appendix G2, p. G2-17 we indicate that scientific literature database searches were conducted to locate
information published after the SERA documents were completed. Our literature searches for glyphosate focused
on the time frame from 2002 through July 2005, and for sulfometuron methyl the searches focused on the time
frame from 2003 through July 2005. Note the number of references in the reference sections of Appendices G1
and G2 that are less than five or ten years of age. For example, Appendix G1 includes such references as
Brammer 1996, Battaglin et al. 1999, De Roos et al. 2004, Durkin and Diamond 2002, El-Gendy et al. 1998,
Garry et al. 2002, and Lin and Gary 2000. Appendix G2 cites Bengtsson et al. 2004, Chen et al. 2004, Conners
and Black 2004, Haughton et al. 2001a, and 2001b, Howe et al. 2004, and Thompson et al. 2004.
Both the Proposed and the Revised ANF LRMP and supporting documents take a comprehensive and up-to-date
look at the use of herbicides on the ANF, including the types of uses, potential benefits and effects, standards,
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guidelines, mitigation measures and the results from monitoring previous use (LRMP pp. 15, 21 and 54-59;
LRMP Appendix A, pp. A-32 to A-45; FEIS pp. 3-33 to 3-36, 3-40, 3-41, 3-45, 3-46, 3-92 to 3-95, 3-119 to 3122, 3-126, 3-145 to 3-159, 3-172, 3-173, 3-215 to 3-217, 3-224 to 3-226, 3-241, 3-246, 3-247, 3-263 to 3-295, 3433 to 3-446, Appendix G of the FEIS). The ROD (p. 23 and 24) provides the rationale for authorizing ANF
personnel to consider, in future site-specific analyses, the use of glyphosate and sulfometuron methyl for specific
types of vegetation management.
The written comment mentions that “new research on two different southeast National Forests confirmed
herbicides are drifting into streams and waterways”, but insufficient information was provided for us to determine
the details and to evaluate the information in relation to the conditions found in Pennsylvania forests and
management plans proposed for the ANF. It is not known which herbicides were applied or how the herbicides
were applied (aerial vs. back pack or air blast, etc.). The buffer strategies proposed in this ANF program are based
on the drift analysis conducted by SERA (2003a) using the modeling program AgDrift, and reported on Appendix
G2 pp. G2-55 to G2-59 and G2-67 to G2-70 (Off-site drift and buffers). Refer to the response to PI #194 for
additional information on this topic.
We note that the water monitoring programs conducted on the ANF in 2003 and 2004 have not found detectable
herbicide residues in water and have found little or no damage to vegetation outside of the intended treatment area
(Appendix G2 pp. G2-56 and G2-69). Monitoring in 1987, 1988 and 2002 showed no detectable concentrations of
glyphosate in water samples (Appendix G2 p. G2-56) and in 1990 and 2002 showed no detectable concentrations
of sulfometuron methyl in water samples (Appendix G2 p. G2-69).
Appendix G2 (pp. G2-27 and G2-28) has incorporated recent research conducted and published by Dr. Relyea
(Relyea 2004, 2005 a, b, c). As indicated there, these studies use formulations (Roundup) that contain POEA
surfactant. This surfactant has been found to be more toxic than glyphosate (SERA 2003b). POEA is not part of
any glyphosate formulation proposed for use on the ANF (Appendix G1 p. G1-2) and therefore these studies are
not applicable to the proposed treatments on the ANF.
Public Interest #199: The Forest Plan should include a standard limiting herbicide application near
resistant stems, including beech stems, rather than a guideline.
Sample Statement: The Guideline limiting herbicide application near resistant beech stems should be a
Standard. A similar Standard should be established for foliar application. Resistant stems of species affected
by pests or disease should be considered a precious resource subject to stringent protection. (#329)
Response: It is our expectation that guidelines such as this will be followed, except where site-specific conditions
in the field indicate that an adjustment is needed. The need for the adjustment would be documented. For
additional information, refer to the response to PI #188.
We feel the cut surface treatment guidelines (pp. 55 and 56 of the LRMP) provide adequate protection of
potentially resistant American beech while assuring some flexibility for field personnel to adapt this technique to
local conditions. Field experience in West Virginia (Kochenderfer 2006, personal communication) indicates the
size of the buffer actually varies based on the diameter of the standing tree needing protection, with larger trees
requiring a larger buffer zone. The buffer distances listed in the guidelines are conservative and are based on the
largest trees requiring protection.
Neither a similar standard nor a similar guideline would be appropriate for foliar treatment. Often larger diameter,
potentially resistant beech trees and susceptible beech trees are very close to each other in field situations.
Consequently beech root suckers and seedling origin stems from both potentially resistant as well as from
susceptible trees grow intermingled below their canopies. Local field experience shows that foliar treatment of
beech seedlings or saplings effectively removes them, but it rarely affects the larger parent trees. Larger healthy
beech trees left uncut typically produce numerous root suckers and seedlings. An effective method to encourage
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the development of potentially resistant beech is to cut the susceptible larger trees, allow time for them to sprout,
and then apply a foliar spray and therefore remove all of the intermingled susceptible and potentially resistant
seedlings and saplings. The larger potentially resistant beech trees still standing will produce additional root
sprouts and seedlings which can then develop with little competition from stems of susceptible beech trees. We
have added more information regarding this to the FEIS (p. 3-120) and the LRMP (LRMP Appendix A, pp. A-36
to A-41).
Public Interest #200: The Forest Plan should consider the potential effect of herbicide treatment on the
carbon dating process used to determine the age of archaeological artifacts.
Sample Statement: Another area of concern is the selective use of herbicides used on earthworks, cultural
sites, and other archaeological sites. Herbicide use may alter carbon dates, carbon dates should be obtained
prior to herbicide treatment of known sites. ANF should work on a process to test the site in consultation with
appropriate SNI representatives. (#503)
Sample Statement: The environmental impact study needs to address the application of herbicide in relation
to unknown cultural sites and the possibility of carbon contamination. While Cultural Resource Surveys are
generally done in advance of most application and the forest has been surveyed, this hypothetical should be
addressed as a way to indicate an understanding by the ANF of the potential interaction by investigators with
future archaeological sites. (#503)
Response: We have added a standard in the LRMP (Part 3, Design Criteria, 2360 standards, p. 62) that calls for
consultation with appropriate representatives of the Seneca Nation of Indians (SNI) before making a decision on
any activities within the vicinity of inventoried sites culturally sensitive to the SNI.
The following information is derived from Minnesota State University’s web site
http://www.mnsu.edu/emuseum/archaeology/dating/radio_carbon.html (accessed on January 24, 2007). For more
detailed information, see Appendix G2 (pp. G2-89 to G2-91).
Radio-carbon dating is a method of obtaining age estimates on organic materials for archaeological samples as old
as 50,000 years. Radiocarbon determinations can be obtained on wood; charcoal; marine and fresh-water shell;
bone and antler; peat and organic-bearing sediments, carbonate deposits such as tufa, caliche, and marl; and
dissolved carbon dioxide and carbonates in ocean, lake and ground-water sources. This method is based on
measuring the amount of radioactive carbon (C14) relative to the amount of the most abundant form of carbon
(C12).
A measurement of the radiocarbon content of an organic sample will provide an accurate determination of the
sample's age if it is assumed that (1) the production of radiocarbon by cosmic rays has remained essentially
constant long enough to establish a steady state in the C14/C12 ratio in the atmosphere, (2) there has been a
complete and rapid mixing of radiocarbon throughout the various carbon reservoirs, (3) the carbon isotope ratio in
the sample has not been altered except by radiocarbon decay, and (4) the total amount of carbon in any reservoir
has not been altered.
In the vast majority of cases assumptions 1, 2, and 4 are known to be satisfied. Concern has been raised about
Assumption 3 for sample materials from the ANF. The issue is potential contamination of samples with chemicals
associated with the use of herbicides thereby violating assumption 3 by artificially changing the carbon isotope
ratio. This would occur if the sample material contains herbicide related carbon compounds, which would change
the ratio of C12 and C14, resulting in an error in estimating the age of the sample material.
Most artifacts found on the ANF are buried under a minimum of one inch of forest litter and humus or under
varying depths of soil (from zero up to as much as ten feet). Carbonized wood is expected to be the most
frequently occurring culturally significant artifact found on the ANF and may be found under varying amounts of
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forest debris and/or soil. Given the limited movement and persistence of glyphosate and sulfometuron methyl, it is
not likely they will contaminate materials of potential interest for carbon dating. Any contamination that did occur
would alter the C14/C12ratio to such a minute degree that it would not result in an error in dating that would exceed
the uncertainty inherent within the method. In the event samples for dating are collected in an area sprayed within
the 2 previous years and it is believed that the sample material could have been exposed to direct spray, the
carbon dating laboratory should be notified so they can take special sample preparation procedures to rinse the
samples with appropriate solvents to remove any such residues.
Public Interest #201: The Final EIS should discuss the potential effects of herbicide use on medicinal plants
and the Allegheny National Forest should collaborate with the Seneca Nation of Indians to identify and
protect cultural medicinal plants.
Sample Statement: The plan should address the potential effects of herbicide use on medicinal plants within
the environmental impact study. ANF should consult with appropriate representatives of the SNI to develop
and identify specific cultural medicinal plants, and then indicate within the plan how to limit the introduction
of herbicide on these plants or in areas where these plants grow. (#503)
Response: Medicinal plants are vulnerable to the herbicides proposed for use on the ANF just as are most other
plant species present on the ANF. ANF personnel are prepared to consult with appropriate representatives of the
SNI to identify those species of plants that are culturally significant medicinal plants and conservation measures
for them. The potential impacts of future management activity on them, as well as the identification of appropriate
mitigation measures, would most appropriately occur within a site-specific context when future project level
proposals are evaluated.
Note that collection (personal or commercial) of special forest products, which includes medicinal plants, is based
on management area suitability (Table 12, p. 37 in the LRMP) as well as conformance with applicable authorities
and sustainability analyses (LRMP, 2400 goal on p. 14; also the 2400 guideline on p. 71).

3.9 Habitat
3.9.1General
Public Interest #202: The Allegheny National Forest should promote a diversity of flora and fauna.
Sample Statement: I think that diversity of flora and fauna is important. To have just a pine forest, which is
up over the hill from where my cabin is, they harvested that and will likely plant the same Red Pine or
Austrian Pine…I think that forest should be diverse with conifers and deciduous. (#379)
Response: The ANF agrees that diversity is important and as a result includes forestwide goals and objectives
related to providing a diversity of forest conditions (LRMP pp. 14, 15, 19, and 20), as well as specific design
criteria that call for the retention of conifer and unique plant and animal communities across the landscape
(LRMP pp. 63-89). See PI #211 for further discussion on forest diversity.
Public Interest #203: The Allegheny National Forest should designate management areas based upon
landtype associations.
Sample Statement: Except for use by wildlife biologists, it appears that ecological landtype scales and
process were not used in the FLMP planning process? Executing the FLMP is based on implementing the
project work at the appropriate scale…When the planning process was in the fact gathering stage it was
suggested that Management Areas formation be assisted by use of Landtype Associations…Here is the
potential impact by not utilizing some of this Ecological Classification, Monitoring, and Inventory
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information: Landtype Associations (LTA)…212Ga2, 212Ga3, 212Ga5, 212Ga9, and 212 Ga11 all have
unique ecosystem characteristics that may affect how the plan would be implemented and what expected
outcomes may be. (#214)
Response: The ANF agrees that LTAs are useful particularly at the project scale. The LRMP uses the same basic
structure of management areas from the 1986 Forest Plan (see FEIS Chapter 2 for further MA discussion).
Management areas were not designated or realigned by landtype associations at this time and scale. Management
areas are considered to be broad scale. However, project design and implementation considers LTA and ELT data
for design and implementation of projects within the different management areas that may have unique ecosystem
characteristics which may be impacted from management activities. In addition, see response to PI #69.

3.9.2 Forest Types
General
Public Interest #204: The Final EIS should address how forest diversity will change as a result of the
indicated harvest rate on land suited for timber harvest.
Sample Statement: The draft analysis summary indicates, tentatively, suitable forest land of 463,000 acres,
with 9 percent of the youngest aged class in zero to 30 years. That calculates to a 100 percent harvest at 330
years. What trees will be in harvest condition at 330 years old? Instead of a diverse ecosystem will we end up
with a single species forest…What is the impact of the Allegheny National Forest's ecosystem and multi-use
mission with a harvest cycle of 330 years? (#412)
Response: The response to PI #120 provides discussion regarding the timber suitability analysis. Please note that
the acres of land suited for timber production vary by Alternative.
The LRMP does not imply a harvest cycle of 330 years. The LRMP includes a blend of even-aged, uneven-aged
and no active vegetation management to achieve desired vegetation conditions at a landscape scale. The concept
of rotation age is applicable to areas managed using the even-aged silvicultural system. The minimum final
harvest rotation ages for even-aged regeneration methods are shown in Table 22 of the LRMP (LRMP p. 67).
Cumulative acres regenerated by silvicultural system and management area for lands that are part of the suited
land base are displayed in Table 3-33 (FEIS p. 3-153). Note that during the next 60 years, in Alternative Cm
110,300 acres would be regenerated through even-aged management, and 17,100 acres through uneven-aged
management (a total of 25 percent of the ANF regenerated). Outcomes in terms of forest age class distribution and
forest types are displayed on p. 3-139 (Table 3-28) and p. 3-134 (Table 3-26) of the FEIS.
Currently, 8 percent of ANF forested land is in the 0-20 year age class, 6 percent is in the 21-50 year age class and
26 percent is in the 51 to 80 year age class for a total of 40 percent of the ANF that is younger than 80 years old
(FEIS Table 3-20, p. 3-89). For Alternative Cm, the Summary of the FEIS, Figure ES-2, and FEIS Table 3-28
(FEIS p. 3-139) projects that in the year 2060, 33 percent of ANF forested land will be less than 80 years old, 40
percent will be 81 to 140 years old and 27 percent will be over 140 years old or multi-aged.
With regard to tree species health or tree species composition 330 years from now on lands not regenerated
between now and then, though we can not say for certain what will happen, we believe that substantial changes
are likely to occur to forest structure, composition, and health in the absence of management. Forest types that are
considered part of the northern hardwood group are anticipated to slowly transition towards tree species tolerant
of shade, such as American beech, hemlock, and sugar maple. This has long term forest health implications, since
all of these species are at risk of decline and mortality. Where oak dominates, a slow transition towards red maple
and other hardwoods is anticipated over the long term (FEIS pp. 3-130 and 3-166 to 3-169).
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Oak
Public Interest #205: The Forest Plan should provide for the regeneration of oak through active
management to benefit the local economy, aesthetics and wildlife.
Sample Statement: Oak trees in the Allegheny National Forest are not being managed or regenerated
effectively due in part to the management strategies that are implemented where these trees are located. There
are approximately 70,000 acres of oak trees in the Allegheny National Forest. Roughly 35,000 of these acres
are in areas that preclude the effective management of oak trees. For example, a large percentage of these
acres are in Wilderness Areas, Remote Recreation Areas, or National Recreation Areas where harvesting is
administratively prohibited. The oak trees will not regenerate absent active management...As a consequence,
the oak tree population within the Allegheny National Forest will decrease dramatically…Therefore, the
Proposed Plan must be rescinded and revised so that areas where large quantities of oak trees represent and
where harvesting is possible are designated as areas that can be managed in a manner that ensures adequate
harvesting and regeneration of oak and prevents the overall aging and mismanagement of the species. (#484)
Sample Statement: The biodiversity of the Hardwood forests should not be ignored. Just the flora
biodiversity alone should be enough to convince decision makers that sustainable management strategies for
the Hardwoods are the only real responsible course of action for the National Forest Service on the ANF. The
preferred alternative places about half of the Oak Hardwood forest into Wilderness study, promotion of
biodiversity should convince us that modified management is the wise course of action rather than Wilderness
designation…Among the tree species found in the Oak Hardwood forest are some rare tree species, such as
Butternut. Any management decision that negatively affects those hardwood species seems to violate certain
environmental laws designed to sustain endangered and threatened species. A measured investigation of those
forests then will provide forest scientists with the information needed to protect those rare tree species.
Wilderness designation will destroy the habitat necessary for sustaining those shade intolerant tree species.
(#438)
Sample Statement: Shift some oak heavy acreage from unmanaged areas into MA 3.0. We specifically
recommend shifting the northern portion of the acreage located east of PA Route 321 from the Chestnut
Ridge Wilderness Study Area to MA 3.0.-Amend Alternative C to shift certain oak heavy portions of MA 2.2
acreage to MA 3.0 recommended areas include: (a) portion of the MA 2.2 acreage located south of PA Route
666 in the southwestern region of the ANF; (b) portions of the area north of PA Route 59, along the eastern
shore of the Allegheny Reservoir; (c) portions of the MA 2.2 acreage located south of PA Route 3002, in the
southern region of the ANF. (#268)
Response: We share your concern regarding the need to sustain the oak forest type on the ANF. It provides
benefits in a number of ways, including vegetation diversity, forest products, wildlife habitat and food, recreation,
and watershed uses.
Even-aged management is permitted in oak types in nearly all Management Areas that are considered part of the
suitable landbase for scheduled timber production, including MAs 1.0, 2.2, 3.0, and 6.1 (see LRMP Table 21, p.
66 and MA 1.0, 2.2, 3.0, and 6.1 design criteria for 2400 Vegetation in the LRMP, pp. 104, 111, 115 and 128).
Table 2-3 in the FEIS (p. 2-57) shows the percent of oak allocated to each dominant silvicultural system. Table 10
of the LRMP displays the suitability of various harvest activities in each MA (see LRMP p. 35). Scheduled timber
harvest management is appropriate on 49 percent of the oak type, salvage and reforestation activities are permitted
on an additional 45 percent of the oak type to sustain forest health, respond to natural catastrophes, restore forest
cover, or to achieve recreation or wildlife objectives, and harvest or reforestation activities are precluded on 6%
the oak type. In addition, see p. 3-130 of the FEIS. Management Areas that exclude any type of harvest activity
include wilderness (5.1), wilderness study (5.2), scenic areas (8.3), and the research natural area (8.5). Harvest
activity is considered inconsistent with the desire for a relatively undisturbed and naturally evolving forest
landscape and/or with the legislation that established these areas. Page 3-134 of the FEIS displays the forest type
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outcomes anticipated in decades 1, 2, and 6 of Forest Plan implementation, including the amount of oak that
would be sustained on the landscape in each of the Alternatives.
For information regarding the final location of MA 2.2, see section 2.2.2 of the FEIS, Changes to Alternatives
Between DEIS and FEIS. This details the adjustments that were made to MA 2.2, including shifting some oak
stands to MA 3.0 in response to public comments on the PLRMP.
See the ROD, pp. 15-28 for MA allocation rationale and p. 24 for a discussion on oak.
Public Interest #206: The Forest Plan should maintain the oak forest type on its current acreage.
Sample Statement: On page 1-7 the forest indicates a loss of oak in areas of inactive management. The loss
of oak cannot continue. On page 3-73 the DEIS states the forest has 73 M acres oak type. This is a decrease
from the 91 M acres estimated in the 1986 Plan, and a further decrease from the 81 M acres in the 2000 Plan
amendment. The loss of oak from 17 to 13 % (page 3-203) cannot continue; it is another loss to wildlife. The
forest needs to maintain the oak as it is being lost on the adjacent private lands when harvested. (#216)
Response: The differences pointed out in your comment regarding the total acres of oak on the ANF for the most
part result from improved information in 2006 about how much forest and non-forest land and how much oak
exists on the ANF, not from an actual substantial decrease in the oak type.
As you point out, the 1986 Forest Plan estimated there were 93,000 (91 M projected by 2016) acres of oak present
on the ANF in 1980 (USDA-FS 1986a FEIS, Table 4-25, p. 4-94). Assembling forest type acreages was one of the
first steps completed when Forest Plan development began in 1980. Field collected plot data was available for 78
percent of the land area, but some of the data was of questionable accuracy due to the age of the data, use of poor
sampling techniques, and errors that occurred when data base management systems had changed. For the
remaining 22 percent of the area, forest types were estimated based on aerial photo interpretation. (USDA-Forest
Service, 1995a, p. 22) Since much of the oak type occurred in areas with little active vegetation management, very
little plot data was available for it.
The FEIS for Threatened and Endangered Species on the ANF (USDA-Forest Service, 2000f, p. 3-53, Table 15)
shows a little over 81,000 acres (16 percent of ANF land) in oak and a little over 22,000 acres of open land or
water (4 percent of ANF land). However, this information precedes the intensive effort made during FPR to more
accurately identify acres of non-forest land throughout the ANF as well as forest types in areas with little active
vegetation management (i.e., wilderness, national recreation areas, etc.).
The FEIS (Table 3-18, p. 3-85) shows 75,400 acres of oak or 16% percent of ANF forested land. Please note that
analysis during Forest Plan Revision reflects there are now 53,400 acres of non-forested land. This increase
results from improved mapping techniques (GIS) and improved inventory of openings, forest roads, water, oil and
gas well pads, and other facilities (FEIS, p. 3-392).
See the response to PI #205 for information on the ANF strategy to regenerate the oak type.
Public Interest #207: The Allegheny National Forest should use fire to a higher degree than was proposed
in the Alternatives to maintain oak.
Sample Statement: There are several compelling reasons that the Oak Hardwoods and the Allegheny
Hardwoods should be protected through aggressive management strategies. Native American use of fire
promoted the hardwoods over the course of several thousands of years. I draw attention to two references,
first; Native American influences on the forest composition of the Allegheny Plateau, northwest Pennsylvania
by Bryan Black, Charles Ruffner & Marc Abrams, & second; America's Ancient Forests: From the Ice Age to
the Age of Discovery by Dr. Thomas M. Bonnicksen. Both references, with a multitude of other references
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point at a direct relationship between Native American land use practices and the proliferation of Hardwood
forests. Rather than repeat what the forest scientists already know regarding the areas' historic forests and the
impact by Native Americans, I assume that proper attention and weight is being given to the scientific data
and conclusions. There is a historic precedent to promote and sustain these Hardwoods. Oak Harwood forests
need active management to achieve sustainability. Fire should be utilized to a much higher degree than
proposed in any of the alternatives. (#438)
Response: We concur that fire is an important management tool that can be used to help develop competitive oak
tree seedlings necessary to help sustain the oak vegetation component over the long term on the ANF (LRMP
Appendix A, pp. A-13 to A-15 and A-32; FEIS pp. 3-78, 3-80, 3-81, 3-125, 3-130, 3-157, 3-165, and 3-166).
While prescribed fire does play a substantial role in helping to sustain the oak forest type, it does not play a
substantial role in helping to sustain the other forest types. Active management, particularly even-aged, does help
to sustain oak.
Table 2, p. 22 in the LRMP displays prescribed burning activity for treating hazardous fuels, for maintaining
wildlife openings, and that necessary to develop competitive oak seedlings as part of silvicultural prescriptions
that include regularly scheduled tree harvesting and stand regeneration (i.e. Management Areas 1.0, 2.1, 2.2, 3.0,
and 6.1; see LRMP Table 10, p. 35). It does not include prescribed burning that future individual project analyses
determine is necessary to help develop oak seedlings in areas suited for prescribed burning (see LRMP Table 12,
p. 37) where management objectives preclude regularly scheduled timber harvest (see Table 10, p. 35). That
acreage will be determined when site specific analyses are prepared during LRMP implementation.
As noted on p. 24 of the ROD, ANF oak forests are ecologically important, and the ANF emphasizes oak
restoration through a combination of timber harvest and fire.
Allegheny Hardwood and Northern Hardwood
Public Interest #208: The Final EIS should clarify the origin of the Allegheny hardwood forest type.
Sample Statement: The Draft Plan Is An Attempt To Redefine The Vegetative Classifications For PA
Forests By Defining 'Allegheny Hardwoods' As Being 50% Or More Black Cherry, As A Distinct Forest
Type. If not perpetually disturbed by man, this so-called 'forest type' would mature to become a northern
hardwood forest. Allegheny Hardwoods is a false forest type and is simply an early succession age-class and
if not for perpetual clearcutting and herbicide use would not exist, except for natural windthrows. This would
be very localized and not constitute a distinct forest type. (#295)
Response: Forest types are defined by the relative abundance of the dominant tree species comprising a forested
stand. A forest cover type is defined as a category of forest defined by its vegetation (particularly its composition)
and/or locality (environmental factors), or classification of forestland based on present occupancy of an area by
tree species (Eyre 1980, pp. 1-4). As noted by Eyre, because of difference in concept, there is a major difficulty in
relating SAF definitions to classifications based on potential natural vegetation. The SAF forest types describe
present forest cover. The Allegheny hardwood or cherry-maple type (type 28 of the Society of American
Foresters) has long been recognized as a distinct forest type, and covers about 12 million acres in the Allegheny
Plateau and Allegheny Mountain sections of New York, Pennsylvania, Maryland, and West Virginia (Marquis
and Gearhart 1983 p. 137). It is considered a subtype of the broader northern hardwood or beech-birch-maple
forest type that spans the northern portions of the entire eastern United States from New England to the Lake
States (Marquis 1994 p. 5), but on the Allegheny Plateau it has a different distribution and relative abundance of
tree species that comprise it.
The distinct Allegheny hardwood type has been recognized by the scientific forestry community, including the
Society of American Foresters since at least the 1940s:
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•

Hough and Forbes (1943) recognized the Allegheny hardwood –Hemlock type as resulting from historic
logging practices, and mapped its distribution on the Allegheny Plateau.

•

Ecologist Lucy Braun (2001, first edition 1950, pp. 393-394) recognized the Allegheny HardwoodsHemlock forest type as comprising a portion of the Northern Appalachian Highland Division (Allegheny
Section) of the Hemlock-White Pine-Northern Hardwoods region.

•

The Allegheny hardwood type, dominated by black cherry, is recognized within the northern unglaciated
Allegheny Plateau Section (212G) as occurring due to historic logging practices between 1890 and 1930
(USDA-FS 1994 pp. 14-10 to 14-11).

•

Marquis (1990, p. 596 in Silvics of North America, Agricultural Handbook 654) noted that northern
hardwood stands that contain large amounts of black cherry are recognized as a separate forest type:
Black Cherry-Maple (Society of American Foresters Type 28).

•

Cherry/ash/yellow poplar (Allegheny hardwoods) are defined as a FIA (Forest Inventory and Analysis)
forest type (code 802), as is black cherry (type 803) (USDA-FS 2005b).

•

Collins and Picket (1982) recognized the Allegheny hardwood type while conducting their research on the
Allegheny Plateau.

The Allegheny hardwood forest type was recognized on the ANF as early as 1977 (USDA-FS 1977, pp. 5-6). The
1986 Forest Plan defined the Allegheny hardwood forest type as containing more than 25 percent of the basal area
in black cherry, white ash, and yellow poplar. Following Forest Plan implementation, ANF personnel recognized
the need to adopt the forest type structure established within the Eastern Region (R-9). In 1990, personnel began
using 29 forest types that more correctly represented the overstory forest vegetation on the ANF. To be typed as a
single species forest type, 50 percent or more of the basal area in the stand must be composed of that species. To
be typed as a multiple species forest type, such as the Allegheny hardwood type, the combined basal area of the
dominant tree species (e.g. black cherry, white ash, and yellow poplar) associated with the type must exceed 50
percent of the total stand basal area (USDA-FS 1995a, p. 23). This detailed forest type system more closely
reflects management limitations, seedling development potential, regeneration requirements, shade-tolerance, and
species diversity for the ANF.
The background and historical perspective of the affected environment portion of the forest vegetation section
(3.3.1) of Chapter 3 of the FEIS (p. 3-81) discusses the history and origin of forests comprising the ANF today.
About 250 years ago European settlers began arriving in the area that is now the ANF. From around 1890 to 1930,
widespread logging and settlement changed the landscape. When the ANF was established in 1923, nearly all of
the land was devoid of the original pre-settlement forest. The extensive timber harvesting, subsistence agriculture,
and uncontrolled fires that occurred 75 -115 years ago created a generation of even-aged stand conditions on the
ANF that are now in the mid-structural stage (50-140 years old).
Turn-of-the-century cutting brought about dramatic changes in the species composition of the ANF. A shift to
shade-intolerant species occurred in many stands. Much of the ANF is now dominated by even-aged black cherry,
red maple, beech, sugar maple, oaks, and other tree species. These species are all part of the broader northern
hardwood type described by Marquis (1994 p. 5), but the relative abundance of individual tree species has
changed following this series of events that occurred about 100 years ago. Black cherry is a component of many
forest types; northern hardwood stands that contain large amounts of black cherry are recognized as a separate
type.
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We agree that Allegheny hardwoods would trend towards more tolerant and intermediately tolerant forest types
such as upland and northern hardwoods in the absence of management, and this effect is described in the FEIS
(see pp. 3-126 to 3-131).
Public Interest #209: The Allegheny National Forest should retain the timber age classifications used in the
1986 Forest Plan.
Sample Statement: The plan must return to the timber age classification that serves the current plan. Moving
mid seral stage forward 40 years (110 to 150) and likewise late seral stage (110+ to 150+) is detrimental to
Allegheny hardwoods, the species that adds value and uniqueness to the ANF. DCNR studies indicate the
median commercial rotation age of Allegheny hardwoods is 90 years with a maximum of 120 years. The
Summary states on page ES-14, Allegheny hardwoods are not likely live in stands greater than 120 years old.
Advancing the mid seral state by 40 years and creating a new threshold for old growth at 150+ years favors
longer lived species such as Northern hardwoods, which ironically and tragically are under attack by disease
and infestation. (#462)
Response: Structural stages are based on the structural characteristics of forest vegetation on the ANF, and were
estimated using reference condition modeling based on historic disturbance regimes for the ANF (Nature
Conservancy, USDA Forest Service and Department of the Interior. LANDFIRE Rapid Assessment Modeling
Manual, Version 2.1. January 2005. Boulder, CO. 72 pp.). The structural stage definitions incorporate new
science available since the 1986 Forest Plan on natural disturbance regimes of the Allegheny Plateau (e.g. Abrams
and Orwig 1996; Ruffner and Abrams 2002, 2003), and are a way to describe forest vegetation based on stand
development processes (Oliver and Larson 1996, pp. 148-159). Structural stage definitions are based on structural
characteristics (size of dominant tree species and percent canopy closure, see Table 3-43 on p. 3-185 of FEIS),
and we have assigned age ranges where we estimate early, mid and late structural characteristics will develop in
forest vegetation on the Allegheny Plateau.
We acknowledge that black cherry trees, a primary species comprising the Allegheny hardwood type, are shorter
lived than other species. Page ES-14 of the DEIS Summary states Allegheny hardwoods over 120 years of age run
a greater risk of mortality, as the black cherry trees in those areas begin to have an increasing likelihood of dying.
However, some uncertainty exists regarding the maximum life span for black cherry trees on the Allegheny
Plateau (as opposed to the rotation age, which is based on culmination of mean annual growth increment), and at
what age substantial loss of product value occurs. While Marquis (1990) suggests that beyond age 80 to 100
years, diameter growth slows and mortality of black cherry increases, others (Parker and Merritt 1995)
recommended a rotation age of 70 to 90 years old for black cherry, with a maximum rotation age of 250 years old
(see p. 3-149 of the FEIS). More recent observations within the Tionesta Research Natural Area noted black
cherry trees over 180 years old that outwardly appeared healthy and appeared to contain high value per U.S.
Forest Service grade guidelines (Engelman et al. unpublished). We have added a research question to the
monitoring plan (Table 16, LRMP p. 52) to investigate the longevity of the Allegheny hardwood type on the
ANF.
We selected 120 years of age to compare the relative amount of older Allegheny hardwood forest that would be
sustained in each of the Alternatives, as it was past the rotation ages recommend by Parker and Merritt (1995) and
older than the age where Marquis (1990) suggested black cherry mortality starts to increase.
We do anticipate some forest type changes to occur over the longer term, as forested stands age on the ANF.
These effects are displayed in Table 3-26 (Forest Type Outcomes in Decade 6 by LRMP Alternative) in the direct
and indirect effects section of Forest Vegetation section 3.2.1, Chapter 3 of the FEIS (p. 3-134).
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Public Interest #210: The Allegheny National Forest should perpetuate the Allegheny hardwoods forest
type.
Sample Statement: The Allegheny Hardwoods Forest type is a unique and valuable forest type. All efforts
should be given to ensuring its perpetuation. The other forest types present on the ANF should also be
maintained in their current distribution. The forest types have distributed themselves across the landscape
naturally. (#97)
TO BENEFIT FOREST HEALTH AND THE ECONOMY
Sample Statement: [We] support a forest management plan for the Allegheny National Forest that will
ensure multiple use, thus guaranteeing the perpetuation of the unique Allegheny Forest Type. This will
improve the overall forest health and productivity, as well as provide a long-term sustainable supply of timber
and wood products that support local forest products companies and the region's forest products economy. It
has been well documented that the Allegheny is a very unique forest eco-system which produces high quality
black cherry timber that is revered all over the world. (#174)
Response: We recognize that the Allegheny hardwood type, dominated by black cherry, is a unique resource, and
valuable to regional biodiversity. Considerable public interest exists regarding the mix of forest types that should
be sustained on the ANF. Note that vegetation composition is component 1 under the forest vegetation
management issue identified in Chapter 1 of the FEIS (p. 1-7 and 1-8). The LRMP includes a number of goals
(LRMP pp. 14 and15), objectives (LRMP pp. 19 and 21) and design criteria (standards and guidelines) (LRMP
pp. 65, 67 and 69-71) related to sustaining tree species and biodiversity on the ANF, some of which are briefly
summarized in the following discussion.
Forest management on the ANF will feature intermediate and regeneration treatments in a variety of forest types,
including the Allegheny hardwood type. Tables 3-35 and 3-36 (FEIS pp. 3-160 and 3-161) display the estimated
acreage to be regenerated by forest type as projected by SPECTRUM modeling for decades 1, 2 and 6 of Forest
Plan implementation. Alternative Cm would regenerate a moderate amount of Allegheny hardwoods relative to
Alternatives A and B and sustain slightly less of this forest type in the long term.
Forest types anticipated to result in each Alternative are displayed in Tables 3-25 and 3-26 (Forest Type
Outcomes in Decades 1,2 and 6 by LRMP Alternative) in the direct and indirect effects section of Forest
Vegetation 3.2.1, Chapter 3 of the FEIS (pp. 3-134).
Appendix A to the LRMP includes the rationale and scientific basis for the vegetation management practices to be
applied in a number of forest types on the ANF, including Allegheny hardwoods. These practices are designed to
create appropriate conditions for establishment and growth of the tree species that comprise each forest type when
an area is regenerated, in order to sustain the forest type in the long term.
See the ROD (pp. 15-28) for the rationale for the selection of Alternative Cm.
In addition, see response to PI #216.
Public Interest #211: The Allegheny National Forest should reduce the emphasis on black cherry and
manage for forest diversity.
Sample Statement: Once again the forest plan favors managing the forest for the benefit of the once rare
black cherry. At the turn of the century this species wasn't a major silvicultural asset in the forest, now, due to
intensive efforts, it comprises approximately 30% of the forest's overstory. We understand the profit motive
involved in this management but question the ecological viability of such a practice. The cost to the whole

Allegheny National Forest Final Environmental Impact Statement

A-127

Appendix A—Public Involvement

forest ecosystem is greater than benefits that would be realized from management practices that restore a
more naturally occurring diverse forest. (#437)
Response: Silvicultural and reforestation activities on the ANF are designed to sustain a diversity of tree species
and forest types in order to sustain long term forest health and biodiversity and achieve multiple use objectives.
Considerable public interest exists regarding the mix of forest types that should be sustained on the ANF. Note
that vegetation composition is component 1 under the forest vegetation management issue identified in Chapter 1
of the FEIS (pp. 1-7 and 1-8). Contrary to what the respondent asserts, there is not an emphasis on just the
Allegheny hardwood type and black cherry in the LRMP for the ANF. The LRMP includes a number of goals,
objectives and design criteria (standards and guidelines) related to sustaining tree species and biodiversity on the
ANF, some of which are summarized in the following discussion.
The first goal listed for vegetation in the LRMP (see p. 14 of LRMP) is to provide a diversity of vegetation
patterns across the landscape, a range of forest age classes and vegetative stages, a variety of healthy functioning
vegetation layers, moderate to well stocked forest cover, and the variety of vegetation species or forest types
necessary to achieve multiple resource objectives and sustain ecosystem health. Forestwide goals for forest
vegetation include implementing and monitoring silvicultural and reforestation practices in order to be responsive
to emerging issues and regenerate stands to a diversity of tree seedlings.
LRMP objectives (see LRMP pp. 19) include several items specifically related to sustaining tree species diversity
on the ANF. These include:
•

Conducting pre-commercial thinning or release in young forest stands to maintain species diversity, favor
desired species (which in most cases are species that are minor components in a treated area), and
improving health, vigor, and growth on 500 to 2,500 acres annually;

•

Using prescribed fire on 75 to 400 acres annually to enhance ecosystem resiliency, conserve fire-adapted
plant and animal biodiversity, and maintain and restore mixed oak ecosystems;

•

Maintaining aspen, oak, and conifer components on the ANF.

The monitoring plan or the LRMP includes monitoring items related to these objectives (see Table 14, p. 45 of the
LRMP), as well as monitoring the tree species composition, diversity, and effectiveness of reforestation
treatments to obtain species diversity (see Table 15, p. 50 of the LRMP).
The forest that existed on the ANF prior to the turn of the twentieth century consisted primarily of northern
hardwoods dominated by sugar maple, American beech, and eastern hemlock. The future health of this forest type
is of particular concern due to the effects of site nutrient limitations (sugar maple) and non-native insects and
diseases (American beech and eastern hemlock) (FEIS pp. 3-93, 3-97 to 3-99, 3-100, 3-101, 3-103, 3-104, 3-126
to 3-131, 3-148, 3-164, 3-174, and 3-175). Turn of the century cutting brought about dramatic changes in the tree
species composition of the ANF. Black cherry, only 0.8 percent of the pre-settlement tree species, represents 23
percent of the trees in today’s forest (FEIS p. 3-81). Allegheny hardwoods are dominated by black cherry and
constitute 28% of ANF forested land, while forest types dominated by species other than black cherry dominate
72% of the ANF. ANF reforestation practices are designed to promote a diversity of tree seedlings, for the most
part depending on the tree seed source present. The Forest Plan contains a number of 2400 Vegetation
Management and 3400 Forest Pest Management guidelines designed to promote tree species diversity (LRMP pp.
67, 71, 93, and 94), including certain reforestation practices:
•

In harvest areas, retain a component of healthy trees of species which are minor components of a stand;

•

Where feasible, retain low-growing, flowering, and fruiting trees and shrubs;
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•

In intermediate and shelterwood seed cuts, retain good quality seed trees of diverse species representative
of the existing stand;

•

In intermediate and shelterwood seed cuts, preserve seed sources of scarce species;

•

Retaining appropriate amounts of hemlock and white pine;

•

Favor sugar maple, ash, and basswood on nutrient-rich sites;

•

Enhancing potentially resistant American beech and discouraging susceptible American beech.

Appendix A to the LRMP provides the rationale and scientific bases for the selection of vegetation management
to be used on the ANF. Sustaining species diversity and forest types present on the ANF is a primary focus of
these vegetation management practices, including reforestation techniques, included in this appendix. As noted on
p. A-2:
“In order to ensure abundant and diverse seedling regeneration on the ANF, a number of intensive treatments are
applied where needed, including:
•

Ensuring retention of a diverse seed supply.

•

Controlling deer browsing impacts through fencing, and concentrating removal harvests within a small
geographical area.

•

Providing adequate light to the forest floor through removal of overstory trees.

•

Removing low shade and interfering vegetation.

•

Controlling forest floor disturbance.

•

Waiting for seedling establishment, as some species take 8 to 20 years to become established.

•

Releasing less common or unique tree species in order to better maintain seedling abundance and species
diversity in regenerating areas.”

See the ROD (pp. 15-28) for the rationale in choosing the management practices affecting forest diversity in
Alternative Cm.
Conifer
Public Interest #212: The Allegheny National Forest should exclude mountain laurel and rhododendron
from the 10 percent conifer component goal.
Sample Statement: I think a goal of 10% of the ANF in Conifers is good if you are talking trees, such as
pines, hemlocks, spruce mixed with other things. I think the Mt. Laurel, Rhododendron should be in addition
to the 10% conifer sites we do not end up with say, only 2% of the forest in pines, hemlocks, spruce, fir and
8% in Mt. Laurel, etc. (#278)
Response: The importance of conifer to achieve wildlife as well as ecological objectives was recognized early in
the planning process, during development of the ecological context (p. 114). Additionally the LRMP objective
related to conifer is to provide a minimum of 10 percent of the ANF (LRMP p. 19) in conifer only.
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Public Interest #213: The Forest Plan should modify MA 1.0 direction to increase conifer cover to 1,000
acres.
Sample Statement: Conifer cover should be increased to 1,000 in this MA 1.0 as research shows that
conifers provide cover when snow depths don't for grouse. (#216)
Response: Language has been added to the desired condition of MA 1.0 on the amount of conifer desired in MA
1.0 (LRMP p. 102).

3.9.3 Terrestrial Habitat
Early Structural Habitat
Public Interest #214: The Allegheny National Forest should divide the early successional habitat
designation into two age classes.
Sample Statement: We felt that the over-all goal of 12% early successional habitat for the long-term is
appropriate. However, early successional habitat should be broken down into 2 age classes - 1-10 and 11-20.
A 5-10 year old forest is much different than a 15-20 year old stand…depending on the site and species.
Rapidly growing species such as cherry will often move beyond good early successional habitat before 20
years. (#106)
Response: We agree that there are differences between 1-10 year old stand versus 10-20 year old stands and the
short-term nature of early successional habitat was recognized and is discussed in the FEIS on pp. 3-215, 3-237
and 3-244. Also as described under the mourning warbler (FEIS p. 3-244), some early successional species will
utilize early structural habitat for up to 20 years, although it would be expected that the density of these birds
would be reduced as the stand matures to 20 years of age and beyond (FEIS p. 3-245). Also as discussed, this
would vary by site and as suggested, forest type. So while there are always exceptions, we feel the 0-20 year age
class accurately reflects habitat conditions preferred by most early successional species, including many early
successional species that are currently declining.
Public Interest #215: The Forest Plan should emphasize early structural habitat to benefit wildlife.
Sample Statement: Early successional wildlife habitat is grossly under emphasized in this plan. The amount
of MA 2.2 under alternative B is 13 times the amount of 1.0. The DEIS points out that 30 species utilize
exclusively early successional habitat and another 150 species use it in combination with other habitats. We
recognize that MA 3.0 will provide additional early successional habitat, but the creation of early successional
habitat for wildlife purposes should be intentional, not incidental. It is irresponsible to designate only 1.4% of
the forest for 150 species. (#106)
Sample Statement: Early successional habitat is the preferred habitat for a number of wildlife species
including grouse, woodcock, and rabbits. As the amount of early successional habitat decreases, so does the
prevalence of these wildlife species that are dependent upon this habitat for their continued existence.
Additionally, there are endangered species that are dependent upon an adequate amount of early successional
habitat to ensure survival. Given the decreasing amount of early successional habitat that is proposed under
the preferred alternative C, this alternative increases the possibility of these endangered species becoming
extinct. (#484)
Response: The need to provide additional emphasis for early successional species was recognized in the FEIS.
Specific changes included in the FEIS and Revised LRMP to address this need included 1) the addition of a
specific objective in MA 3.0 related to creating early structural habitat for game species and other wildlife (LRMP
p. 113), 2) removal of the 10 acres size limitation on aspen treatments within MA 1.0 (LRMP p. 104), 3) a 27%
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increase in MA 1.0 lands under Alternative Cm and 4) The mourning warbler was selected as the Management
Indicator Species to represent all the species that utilize early structural habitat. Collectively these changes
provide additional emphasis on the maintenance of habitat for early successional species, as well as allow for
increased monitoring of this forest community. In addition, while it is suggested that the increase in lands devoted
to late successional forest (MA 2.2) may lead to the extinction of early successional species, Alternative Cm will
increase levels of early successional habitat over what have occurred on the Forest in the last 20 years (FEIS p. 3245 and ecological context p. 114). In summary, although Alternatives A and B will result in greater levels of
early successional habitat, it is anticipated that the suitable habitat created through management under Alternative
Cm, combined with naturally occurring habitat, will be adequate to support local and forestwide populations of
early successional species (FEIS p. 3-245).
Public Interest #216: The Forest Plan should designate an equal balance of early structural and late
structural habitat.
Sample Statement: If the preferred alternative C is adopted, an inadequate amount of early successional
forest will be present, which will ultimately lead to an inadequate amount of mature timber at a later date after
what is now mature timber begins to die or is harvested. This lack of mature timber will have a substantial
impact on the overall health and diversity of the Allegheny National Forest. Accordingly, rather than relying
on disturbances (such as fires, oil and gas production, etc.) to create greater levels of early successional
habitat, the preferred alternative must be rescinded and revised so that, as recommended, there is an equal
balance between late successional habitat and early successional habitat. (#484)
Sample Statement: Recommendation: Preferred age distribution in MA's suitable for timber harvest
(approximately 355,000 acres): 0-50 yrs, 25%; 51-110 yrs, 50%;>110 yrs 25%. Preferred distribution is
suggested because of regeneration concerns in the forest, exacerbated by large shading canopies generated by
the older age philosophy. (#201)
Sample Statement: There are no proposed expansions of early structural habitat or planned linkages of the
areas designated MA 1.0. This is unacceptable, as it discriminates against early succession species and puts
long-term forest sustainability at risk…The acreage of early succession forest should be increased in the Plan,
with an ultimate goal of a balanced forest structure that includes: 25% early succession/50% mid
succession/25% late succession. (#268)
Response: Forestwide objectives for the ANF include objectives for the mix of forest structural conditions to be
sustained in the long term (see LRMP, p. 20). Table 1 in the LRMP displays these conditions, which include
sustaining 8 percent early structural (dominant tree layer less than 5 inches DBH), 72% mid structural (dominant
tree layer 5-20 inches DBH) and 10% late structural vegetation (dominant tree layer >20 inches DBH) by 2020.
The majority of the ANF is presently mid-structural as a result of extensive timber harvesting that occurred 75 115 years ago (see pp. 3-78 to 3-81 of Chapter 3 in the FEIS), By the year 2060, the objectives for structural stage
distribution are 10% early structural, 48% mid structural, and 28% late structural vegetation across the ANF
landscape (see LRMP Table 1, p. 19).
Some of the respondents above use different definitions for structural classes (early structural: 0-50 yrs, 25%; mid
structural: 51-110 yrs, 50%; and late structural: >110 yrs, 25%) than those used in the LRMP (based on the size of
dominant tree layers). Table 3-28 on p. 3-139 of the FEIS lists the long-term age class outcomes anticipated in
decade 6 of LRMP implementation. As seen in the table, Alternative Cm would result in 22% forest vegetation 050 years old, 50% 51-140 years old, and 25% older than 141 years (includes areas allocated to uneven-aged
silviculture) by decade 6 of implementation.
The effects of forest vegetation management activities projected for Alternative Cm on early structural wildlife
species are described on pp. 3-179 to 3-289 in Chapter 3 of the FEIS. See response to PI #209 for discussion of
structural stage definitions used in the LRMP and FEIS. See response to PI #220 for further discussion of forest
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structural characteristics. The ROD (pp. 15-28, particularly pp. 24, 25, 27, and 28) gives the rationale for the
balance of forest structural habitat selected in Alternative Cm.
Public Interest #217: The Allegheny National Forest should manage birch and cherry for a longer rotation
period in MA 1.0 and allow regeneration treatments up to 40 acres in MA 1.0.
Sample Statement: MA 1.0 - If birch and cherry are included in MA 1.0, then allow a longer rotation for
these species. 2400- Regeneration treatments should be allowed to go up to 40 acres in size. Ten acres is nice,
but you don't want to lose opportunities for regeneration solely because of a size limitation. (#216)
Response: Management Area 1.0 is designed to sustain wildlife species associated with early structural habitat,
especially ruffed grouse. Even-aged timber stands with a balance of 0-50 year old age classes would be evident
(LRMP p. 102). These shorter rotations are needed in order to enhance wildlife species dependent on younger
forests. We have removed the ten acre size limit (LRMP p. 104) in order to provide more flexibility to deal with
various aspen regeneration concerns during project implementation.
Public Interest #218: The Allegheny National Forest should manage herbaceous vegetation openings for
cool and warm season grasses.
Sample Statement: All the plans are to keep approximately 2% of the forest in herbaceous type openings. I
would go further to say that of this 2% at least one percent should be in managed cool season grasses mowed
one, two or three times per year. Many of the cool season grasses are heavily used by a variety of native
wildlife species, both hunted and non hunted species. So the present program of having the PGC and other
cooperators of the ANF itself maintain mowed openings in cool season grasses is a benefit to our native
wildlife and to those who enjoy seeing and or hunting our native wildlife. Along with one percent of the forest
being maintained in cool season grasses I would suggest that one percent also be maintained in warm season
grasses such as switch grass, big blue stem, eastern gamma grass, deer tongue grass and little blue stem and
maybe some others. I would actually suggest 2 to 3% of the total forest be kept in herbaceous openings. 1%
cool season 1% warm season, 1% whatever grows herbaceous on its own. (#278)
Response: Many of the small forested openings described on pp. 3-187 and 3-188 of the FEIS are currently
maintained as cool season grasses and many of these have been and will continue to be maintained by the
Pennsylvania Game Commission. As suggested, it is anticipated that future opening development will consist of a
combination of cool and warm season grasses in order to meet the needs of wildlife. The final decision on the type
of new opening to be developed will be made at the project level and will be based on site specific considerations.
Only native and desired non-native species will be utilized (LRMP p. 53).
Late Structural Habitat
Public Interest #219: The Allegheny National Forest should emphasize late structural habitat.
Sample Statement: An important issue that is at the foundation of the structural goals within the PLRMP is
the concept of late successional forests. It is not always clear how or if the management activities considered
suitable for this category of management area will promote, to the fullest extent possible, the old, structurally
complex, systems that are so important in the region. First of all, the category of oldest forest being >140
years does not necessarily limit timber harvesting nor ensure that these forests will go on to mature and move
into a functional old growth state. With scheduled timber production, harvest for other resource use and
salvage/sanitation permitted, these areas stand to lose significant amounts of the structure that builds slowly
over decades and centuries. Core areas and corridors are the places that can serve as the building blocks of
these truly diverse forests and the management within those units should account for and count on natural
disturbances creating patches of varying age forests. (#95)
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Sample Statement: The objective of restoration of late structural habitat should be greatly increased.
Comparing the four alternatives for percent of forest land by structural habitat diversity by 2060 (fig. ES-5), it
is evident that there is not a significant difference between the alternatives. There should be an alternative
considered that has as much habitat in late successional forest by 2060 as possible if no commercial logging is
allowed in the Proposed Land and Resource Management Plan. In order to achieve true habitat diversity
across the Eastern United States, public lands such as the ANF should be allowed to achieve complete late
successional stage because there is relatively little habitat left, especially on private lands, of that growth
stage. It makes ecological and logical sense to achieve total late successional forest on the approximately
500,000 acres of the ANF in order to create greater habitat diversity when taking into consideration the
habitat structure and patterns across the larger, surrounding landscape. Certainly there is an over abundance of
early and mid successional stage forest surrounding the ANF and in the East in general. The PLRMP should
not be encouraging or creating more habitat for species, that thrive on early and mid successional forest, but
rather restoring, in the long term, more habitat for species that need late successional forest. Those are the
species most in decline and threatened because of loss of habitat. (#236)
TO PROTECT AQUATIC SPECIES
Sample Statement: Aquatic species are most imperiled, followed by late-successional forest species. Aquatic
species health is directly related to matrix forest health, supporting further the position that mature forest
conditions (structurally diverse stands) need to be much more widespread on the Allegheny National Forest.
Forest management aimed at primarily early-successional timber production will simply not meet the needs of
the species at risk. (#331)
Response: In Alternative Cm, the proportion of the ANF in late structural habitat will reach 139,596 acres by the
6th decade. This is substantially more late structural habitat than the 18,066 acres that currently exists. Active
timber harvest will not occur in all late structural habitats. For example, no scheduled timber harvest will occur in
MAs 5.1, 5.2, 7.2, 8.1, 8.2, 8.3, 8.4, 8.5, and 8.6. As a whole, approximately one quarter of the ANF will be
passively managed to provide future late successional characteristics. In MA 2.2, the desired future condition
emphasizes late structural forests and the structural characteristics that make up these old forests (FEIS p. 2-39).
In addition, within MA 2.2, timber harvest will only be permitted to achieve one of the following site specific
conditions: 1) to restore understory conditions that have been adversely affected by deer, are dominated by fern
and lack woody understory vegetation (Appendix A of the LRMP p. A-27), 2) in an effort to help maintain oak,
which is expected to decline in the absence of disturbance and fire, 3) to accelerate some late structural forest
conditions, such as larger diameter trees and crowns, 4) to enhance mast species or conifer and 5) to enhance
habitat for species with viability concerns (LRMP p. 111). In addition, final harvest treatments permitted within
MA 2.2 are reduced in size and are not allowed to compromise connectivity of the corridor.
We recognize that “managing” for late successional values is controversial. However, there is a growing body of
literature related to providing silvicultural techniques to accelerate or hasten the development of selected old
growth characteristics or conditions (FEIS p. 3-143). Also, it is recognized that some old growth attributes are
dependent on site, natural disturbance and time (FEIS p. 3-143) and the strategy within MA 2.2 is to use a
combination of active and passive management. For example, while approximately 19% of MA 2.2 (FEIS p. 3153) may receive some form of timber harvest to achieve one of the above objectives, approximately 50% of MA
2.2 will be passively managed with no active management (FEIS p. 3-152).
The amount of early, mid, and late structural habitat provided in each Alternative is displayed in Table 3-50 (FEIS
p. 3-220). “Part of the rationale for MA 2.2 is to avoid an approach that provides small, scattered parcels of old
forest and instead provides large patches of old growth that are more connected across the landscape.” (FEIS Plant
and Animal Direct and Indirect Effects, Late Structural Habitat p. 3-219)
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The ANF did examine the minimum benchmark that would in effect ‘maximize’ late structural forest. This
benchmark estimated 219,420 acres, or 43 percent of the ANF, of late structural forest by the sixth decade (FEIS
Appendix B, p B-43). This is not substantially larger than the 39 percent estimated for Alternative D (FEIS p. 3220, Appendix B, p. B-49).
Significant differences in seral stages occur by Alternative. Early structural habitat varies from 3 to 14% while
late structural habitat varies from 24 to 39%. The Forest Service is mandated to provide habitat to support viable
populations of all native species, not just species that utilize late structural forests. Alternative Cm provides a
balance of seral stages to support species with viability concerns that utilize late structural forests as well as early
structural forests.
Under the cumulative effects analysis, it is estimated that 10 to 17% of the 4 county area surrounding the ANF
will be early structural habitat and 25 to 40% will be late structural habitat by the 6th decade (FEIS p. 3-261).
These percentages of early and late structural habitat in and around the ANF are sufficient to support species with
viability concerns.
The ANF recognizes the connection between watershed protection and aquatic habitat. See PI #66 for a discussion
on standards and guidelines in the LRMP that protect watersheds.
Habitat Connectivity and Landscape Corridors
Public Interest #220: The Forest Plan should provide for connectivity of early structural habitat.
Sample Statement: We appreciate the efforts of the Forest to provide early successional habitat emphasis
areas that will provide crucial habitat for dozens of species...The maps showed that these areas have been
essentially isolated from each other and from managed Forest Service lands, or they are surrounded by private
lands. The Forest has not provided for any way to insure that wildlife produced in these areas is linked to
other early successional habitat areas by reasonable dispersal routes. Early successional wildlife such as
grouse and snowshoe hares disperse on the ground and, while corridors of early successional habitat are not
necessarily needed for successful dispersal, large tracts of mature forest and private lands that may or may not
be forested are likely very undesirable scenarios from a dispersal standpoint. These areas then potentially
become ecological sinks for some species, where productivity is basically wasted. Songbirds and other more
mobile and less vulnerable wildlife probably would have no problem dispersing from these areas…At the
very least, the MA 1.0 should be adjacent to MA 3.0 such that some reasonable continuity of habitat types
could be provided. (#106)
Sample Statement: One could make a much better argument…for “early successional linkages” given the
relative lack of this habitat type and the fact that popular declining species like snowshoe hare and ruffed
grouse must move through large areas of unsuitable habitat in order to disperse to good habitat, yet nothing is
being done to facilitate their movement across the landscape. (#106)
Sample Statement: The largest tract of MA 1.0 in the southeastern part of the Forest is completely
surrounded by MA 2.2 and 2.1 both habitats that will not facilitate dispersal of early successional wildlife.
(#106)
Response: There were a number of factors considered in the FEIS that looked at the distribution of available early
successional habitat. For example, three of the four Alternatives considered will increase the amount of early
successional habitat over what presently exists on the ANF and in the long term, Alternatives A, B and Cm will
increase available early successional habitat by 61%, 48% and 21% respectively (FEIS p. 3-245). Additionally, as
described on p. 3-187 of the FEIS, many shrub nesting species, including declining species such as the goldenwinged warbler, will utilize small habitat patches within a predominately forested landscape. As a result, it is not
anticipated that the early successional habitat created will be of little use to early successional wildlife as
suggested. Finally, as described on p. 3-246 of the FEIS, it is anticipated that the suitable habitat created through
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management, combined with naturally occurring habitat, will be adequate to support local and forestwide
populations of early successional species (FEIS p. 3-246).
See also response to PI #215, related to the increase in MA 1.0 lands between the draft and final versions of the
LRMP and EIS.
Public Interest #221: The Allegheny National Forest should perform a habitat suitability evaluation for
each proposed landscape corridor.
Sample Statement: The corridors shown in Alternative C and expanded somewhat in Alternative D follow
jurisdiction boundaries of the national forest and existing management units. The ecological value of these
corridors is compromised if they do not capture needed habitats and are not configured (i.e. wide enough or
continuous) to accommodate natural disturbances or forest management, both on the ANF and on adjacent
non-ANF lands. Additionally, some corridors are oriented to traverse elevational and habitat gradients that
may or may not serve the needs of species utilizing these areas. Habitat suitability evaluation has been
detailed for management areas broadly across the entire forest but not for individual corridors or corridors as a
whole. A corridor-by-corridor evaluation is needed to determine if boundaries of management units should be
changed or if special management approaches are needed based upon the management that occurs on adjacent
non-ANF lands. (#95)
Response: An analysis of the corridor was completed between the DEIS and FEIS that looked at both increasing
and reducing the corridor, although only those proposals that achieved late successional objectives and
contributed to the Desired Future Condition for MA 2.2 were considered (LRMP p. 109). While private land uses
certainly are a consideration, final corridor design achieves these desired objectives by 1) providing large
contiguous tracts of high quality forest habitat and source habitats for area sensitive species, 2) providing
connection to or inclusion of remote forest and large blocks of core habitat, 3) including known habitat for a
variety of species with viability concerns (e.g. timber rattlesnake), as well as many unique and sensitive habitats,
4) providing a diversity of topographic and landscape conditions and 5) provide large, contiguous predominately
late structural forest conditions that are widely scattered across the Forest and will both complement and support
other lands that are managed more intensively and provide for the long-term retention of desired habitats and
landscape conditions. Thus, while it is recognized that the corridor could be expanded, the design of the landscape
corridors and the retention of core areas and remote habitat in the preferred Alternative (Cm) are expected to
maintain or improve landscape level values unique to the ANF.
Public Interest #222: The Forest Plan should decrease the size of MA 2.2 since scientific research does not
justify the proposed size and importance.
Sample Statement: We examined nearly 700 titles, abstracts, and/or complete texts for compelling evidence
to justify landscape, old growth, or wildlife corridors in general on the ANF. We found no articles referencing
landscape corridors (not surprising since the term was recently invented) and only one article specifically
referencing old growth corridors in the US (Pacific Northwest)...The creation of 123,000 acres of MA 2.2
appears arbitrary and capricious considering that the plan does not propose to try to link any other habitat
types …There is no reason to suspect that any species of wildlife will benefit directly from MA 2.2. The
DEIS (pages 3-161) states that there are no known old growth obligates…We can support half as much MA
2.2 in Alt B recognizing that a certain amount of old growth will need to be represented. (#106)
Sample Statement: I would like to express my concerns and opinions about the proposed Forest Plan
Revision. One major issue that has been discussed and placed into Alternative C and Alternative D is the use
and management of landscape corridors. I do not support the proposed use of landscape corridors. (#160)
Response: The benefits of spatially arranging late-structural forests on the landscape are described in the Plant
and Animal Affected Environment under Habitat Indicator 3: Changes in Habitat Patterns on the landscape
affecting patch size and habitats with less human disturbance (FEIS pp. 3-191 to 3-194). Late structural forests
Allegheny National Forest Final Environmental Impact Statement

A-135

Appendix A—Public Involvement

connected across the landscape will provide habitat for more than 20 species with viability concerns on the ANF
(e.g. Northern flying squirrels and Allegheny woodrats), species that are sensitive to human disturbance (e.g.
nesting great blue herons and goshawks), and species that are impacted by roads (e.g. timber rattlesnakes and
wood turtles). Large blocks of older forests are declining in the Mid-Atlantic Region, a habitat essential to an
entire guild of forest interior dwelling birds. Brauning (1992) identified 42 bird species found on the ANF that
prefer forest interior habitat and of these, 22 species are considered obligates of large forest blocks.
These large forest blocks of connected forest are “source habitats” for forest interior species, and increase species
resiliency by maintaining genetic heterozygosity. The ANF was recognized in the Pennsylvania Comprehensive
Wildlife Conservation Strategy for taking an innovative approach to providing late structural forest spatially
arranged in a connected pattern on the landscape.
The landscape linkages analysis began by examining the 1986 Forest Plan lands designated as MA 6.1 which
provided 126,900 acres of mature to overmature forest habitat for wildlife. Spatial adjustments were made to
these MA 6.1 lands to provide landscape connectivity between the large forest blocks or core areas. Geographic
Information Systems were used to incorporate areas without roads, raptor concentration areas, rattlesnake dens,
bat caves, and other unique features; locations and habitats of species with viability concerns; locations of late
structural habitats identified in prior project analyses; locations of exceptional value watersheds and Class A trout
streams (FEIS p. 3-188). The result was the creation of 121,000 acres of connected late structural habitat (MA
2.2) under Alternative Cm and a reduction in MA 6.1 to 16,400 acres (Table 2-1, p. 2-46 of FEIS)
The concepts of providing large patches of late structural forests are found in the Landscape Ecology,
Conservation Biology, and Wildlife literature. A few examples relevant to the landscape of the ANF included in
the habitat patterns section of the FEIS are Brauning (1992), Morrison et al. (1992), Lindenmayer and Franklin
(2002), Keller et al. (2003), Urban (2005), Hilty et al. (2006), and PA Game Commission and PA Fish and Boat
Commission (2005) (FEIS pp. 3-191 and 3-192). The Wildlife Society 1997 National Conference working group
session on landscape corridors contains additional material (Fischer and O’Neil 1997).
We acknowledge that there is conflicting science and no consensus among scientists as to how much early versus
late successional habitat to provide across the landscape. We received comments from the Nature Conservancy,
Western Pennsylvania Conservancy, U.S. Department of Interior, and other agencies with environmental
expertise favoring Alternative D which contains the largest acreage in MA 2.2. There is still much to be learned
about the values of connected late structural habitats but the concepts show much promise for sustaining viable
populations of species that utilize late-structural forests, species that are sensitive to human disturbance, and
species that are impacted by roads (FEIS pp. 3-191 and 3-192).
See also response to PI #220 on connectivity of early structural habitat.
Public Interest #223: The Final EIS should describe the wildlife species that will require the proposed late
structural linkages.
Sample Statement: I support the concept of using corridors to connect otherwise disconnected patches of
habitat, but I believe that the design of the proposed corridors needs to be more specifically defined. I would
assume that the corridors will need to be designed in such a way as to accommodate the needs of the species
of concern with the greatest (widest) corridor size. In other words, to facilitate the safe movement of species
X along a corridor, the corridor must be at least xx feet wide. If that is the case, I would ask the following
questions: 1. What species are projected to require these corridors? 2. What width of corridor does each
require? 3. What impact does topography have on required corridor width? 4. How close to the corridor can
roads and motorized trails be before negatively impacting the usefulness of the corridor? (#235)
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Response: See response to PIs #222 and 221. Monitoring the landscape linkages to determine specific wildlife
benefits such as minimum widths and impacts of roads vary by species and are addressed under Research Needs
(LRMP p. 52).
Late structural forests connected across the landscape will provide habitat for more than 20 species with viability
concerns on the ANF (e.g. Northern flying squirrels and Allegheny woodrats), species that are sensitive to human
disturbance (e.g. nesting great blue herons and goshawks) and species that are impacted by roads (e.g. timber
rattlesnakes and wood turtles). Large blocks of older forests are declining in the Mid-Atlantic Region, a habitat
essential to an entire guild of forest interior dwelling birds. Brauning (1992) identified 42 bird species found on
the ANF that prefer forest interior habitat and of these, 22 species are considered obligates of large forest blocks.
These large forest blocks of connected forest are “source habitats” for forest interior species, and increase species
resiliency by maintaining genetic heterozygosity. The ANF was recognized in the Pennsylvania Comprehensive
Wildlife Conservation Strategy for taking an innovative approach to providing late structural forest spatially
arranged in a connected pattern on the landscape.
The spatial configuration of late structural habitats was designed for: 1) providing large contiguous tracts of high
quality forest habitat and source habitats for area sensitive species, 2) providing connection to or inclusion of
remote forest and large blocks of core habitat, 3) including known habitat for a variety of species with viability
concerns (e.g. timber rattlesnake), as well as many unique and sensitive habitats, 4) providing a diversity of
topographic and landscape conditions and 5) provide large contiguous predominately late structural forest
conditions that are widely scattered across the Forest and will both complement and support other lands that are
managed more intensively and provide for the long-term retention of desired habitats and landscape conditions.
Thus, while it is recognized that corridors could be expanded, the design of the landscape corridors and the
retention of core areas and remote habitat (FEIS pp. 3-228 to 3-230) in the preferred Alternative (Cm), will
achieve forestwide landscape objectives (LRMP pp. 45-47).
Public Interest #224: The Allegheny National Forest should limit landscape corridors to riparian areas.
Sample Statement: We recognize the desire to provide for connectivity, but feel the current distribution in
Alternative C is excessive. We do not support the proposed 123,445 acres that will be managed as a landscape
corridor. [We] suggest limiting the corridor to riparian areas that have natural connecting habitat. (#97)
Sample Statement: The need for wildlife corridors is unproven and their effectiveness highly questionable,
especially to the extreme degree this proposed plan calls for. Devoting one-fourth of the ANF to these
corridors is not a wise use of these acres. Wildlife corridors should be limited to existing riparian areas that
are already being managed in part for this purpose. (#132)
Response: As described in response to PI #221, the landscape corridor is designed to achieve a variety of
objectives. While the different Alternatives propose different amounts of corridor and provide alternative
configurations, they all contribute to the Desired Condition for MA 2.2 (LRMP p. 109) and achieve late
successional values (LRMP pp. 185-187) to some extent. If the corridor is to achieve desired objectives (FEIS pp.
3-185 to 3-187), particularly providing desired wildlife habitat, it needs to contain topographic and landscape
conditions that are representative of the Forest and restricting it to riparian areas only would not achieve this.
Public Interest #225: The Forest Plan should reduce the acreage in MA 2.2 to reduce conflicts with
incompatible activities.
Sample Statement: We believe the Forest Service is taking too great of a risk by placing 25 percent of ANF
acreage into a questionable uneven-aged management system…Additionally, [we] have concerns about
utilizing MA 2.2 (Late Structural Linkages) to create this significant expansion of uneven-aged
management…[We] are concerned that these corridors on will have a negative impact on tree regeneration
and future forest composition. The Plan anticipates a slight decline of Allegheny hardwoods. This may be an
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underestimation, given the significant increase in uneven-aged management proposed on the ANF. We also
know these corridors will have an impact on the expense and efficiency of the ANF's vegetative management
program. Most importantly, [we] question the ability for many of these corridors to achieve the desired
continuous canopy outcome, given the level of oil and gas development occurring in many portions of the
ANF. The Plan indicates that about one third of the corridors will be impacted by oil and gas activity.
Recommendation: The area dedicated to MA 2.2 should be greatly reduced. [We] recommend the following:
Adopt Alternative B as it relates to MA 2.2. This would eliminate certain corridors that have a high
probability for conflict with current or future oil and gas development, including: (a) the area southeast of the
Tionesta Natural Area; (b) the areas north and east of the tract of MA 1.0 land in the southeast corner of the
ANF. (c) Make amendments to the MA 2.2 in Alternative B, to further eliminate or revise additional corridors
where the impact of current and future oil and gas development will conflict with continuous canopy goals of
the MA 2.2. We recommend the Forest Service focus on the following areas of proposed MA 2.2 in
Alternative B: the area along the eastern border of the ANF, between Ridgway and the Kane Experimental
Forest; (d) the corridor south of Minister Valley in the western portion of the ANF; (e) the area southwest and
east of Sheffield; (f) portions of the area north of PA Route 59, in the Morrison Run area of the Allegheny
Reservoir. We also recommend that the Forest Service conduct further review of those MA 2.2 corridors in
Alternative B that intersect with non-federal land to ensure that the management strategies on these nonfederal lands do not conflict with the continuous canopy goals of MA 2.2. MA 2.2 corridors should be
eliminated or revised where obvious conflict exist. (#268)
Response: The DEIS incorrectly identified the entirety of MA 2.2 as uneven-aged management. The FEIS more
clearly indicates that the area will have three types of vegetation management including uneven-aged
management, even-aged management and no active management. The latter portion is associated with areas
without road access. Ultimately, the determination of what vegetation activity is needed will be made on a sitespecific basis subject to the standards and guidelines of the LRMP. Some transition of forest types from
Allegheny Hardwoods to upland hardwood types is anticipated in MA 2.2.
Oil and gas developments as well as plugging and restoration of well sites in the long run are anticipated in MA
2.2. While these developments may lessen the ability of the MA to retain areas of limited human disturbance,
vegetation management can still emphasize retention and development of older forest structure.
The ANF examined these suggestions for reducing the size of MA 2.2 as follows:
(a) This section of MA 2.2 provided important southerly and easterly linkages from the old growth in
Tionesta to the southeastern portion of the ANF.
(b) Reductions were made to this area to expand MA 1.0 and MA 3.0, but some additional area was
added to MA 2.2 for the conservation of rattlesnake habitat.
(c) MA 2.2 was designed to avoid areas of concentrated oil and gas development, but this could not be
achieved and provide for connectivity across the ANF.
(d) This is the only portion of MA2.2 providing a connection to the southwestern corner of the ANF and
was retained.
(e) The MA 2.2 land allocations around Sheffield were reexamined, but the value of MA 2.2 along
Tionesta creek and its tributaries was considered an important component of MA 2.2.
(f) This area was important in providing areas of less disturbance as well as key habitat for several
species of concern. It is also an important link in a north-south axis.
Within the ANF proclamation boundary, MA 2.2 provides both habitat and connectivity of continuous forest
habitat, offsetting in part inclusions of private ownerships that would not retain this forest habitat. Endpoints for
external connections of MA 2.2 included Allegany State Park, Cook Forest, the Clarion River corridor and the
Allegheny River corridor. While some MA 2.2 connections may not directly connect to other private landowners
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committed to maintaining continuous canopy, these areas provide important habitat within the ANF and increase
the resiliency of the overall strategy.
See response to PI #222 for a discussion on the scientific basis for MA 2.2.
Public Interest #226: The Allegheny National Forest should collaborate with adjacent landowners to
establish functional landscape corridors.
Sample Statement: Alternative D does expand several corridors but still does not address discontinuities and
the role of adjacent land and management. We recommend that an analysis of the corridor design
requirements and potential involvement of key adjoining parcels be included in the revised management plan
and that an explicit commitment is made to work beyond the boundaries of the ANF, in cooperation with
other management entities, to make these corridors truly functional. (#95)
Response: Nothing in the LRMP precludes discussions with adjacent landowners concerning extension and
compatibility of landscape corridors. We have had discussions with most of the large private and public
landowners within the proclamation boundary. We have attempted to extend the landscape linkages to the edge of
the ANF boundary to provide the opportunity for additional linkages beyond our boundaries. In addition, see
response to PI #225.
Public Interest #227: The Allegheny National Forest should allow up to 40 acres of even-aged regeneration
for aspen in MA 2.2.
Sample Statement: MA 2.2 - 2400 - do not lose the aspen forest type, should be added. In aspen types, evenage regeneration should be allowed up to 40 acres, not just 20 acres. (#216)
Response: For MA 2.2, 2400 Vegetation Management guidelines (LRMP p. 111) provide for even-aged
regeneration in the aspen type in areas up to 20 acres in size in order to maintain shorter lived shade-intolerant
forest types, such as aspen. The 20 acre size limit is designed to help ensure MA 2.2 provides late structural
habitat and that such treatments do not bisect the corridor so as to interfere with late structural habitat linkages.
Aspen stands in the corridor that exceed 20 acres would be subdivided into smaller stands less than 20 acres in
size, with harvest of each subdivided piece scheduled in alternate decades so as not to exceed the 20 acres limit
and yet still sustain the aspen forest type.
However, the limitation on the size of aspen clearcuts within MA 1.0 was removed from the LRMP (LRMP p.
104).
Public Interest #228: The Forest Plan should limit activities that fragment habitat within MA 2.2.
Sample Statement: Pages IV-8 to IV-11: Management Area 2.2 - Late structural linkages (corridors)
Construction of new roads and pipelines, pit development, and gathering of firewood are among the activities
that result in habitat discontinuity and loss of structure are considered suitable in this MA. These are all
fragmenting features, some at significant scales. Such features are not consistent with one of the primary
goals of these areas - linkage of habitat. Snowmobiling and ATV/OHM (in IUAs) is permitted on designated
or multi-use trails not signed as closed. These activities can effectively elevate minor road or trails to more
significant fragmenting features. Developed camping is also permitted in these area. Recommendations:
Management and activities within areas designated for late structural linkages should be consistent with the
overall design goals of the area. Increasing fragmentation within these already fragmented corridors decreases
the value of these areas for linkage, adding impediments to wildlife movement. Activities that may physically
or functionally fragment habitat should be limited or considered not suitable. Recreational activities such as
developed camping should be kept to the periphery of the MA as should roads and infrastructure that may
support it. (#95)
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Sample Statement: I am disappointed that the standards and guidelines for Management Area 2.2, Late
Structural Linkages, are so weak. I am OK with the standard that “new road construction shall occur only on
existing road corridors and when needed to provide access to non federal land.” But beyond that there is not
much to maintain the late successional characteristics in this management area except the silvicultural
treatments. Since alternative C contains 123,445 acres in MA 2.2, it is very important that you provide some
clear and effective management direction. How about limiting new pipelines and utility lines to existing
corridors? And prohibiting new pit development or expansion? Perhaps 200 foot riparian corridors on all
perennial streams in MA 2.2? That would be a good start. (#262)
Response: The desired condition of MA 2.2 is to provide late structural forests. Characteristics of late structural
forests such as large woody debris, snags, multi-layered canopy with gaps, large diameter trees, a diverse
understory and a conifer component will be emphasized (LRMP p.109). Mid to late structural habitat is provided
on over 85 percent of the Management Area under Alternative Cm and as described the response to PI #219, over
50% of this Management Area will be passively managed. Also, timber harvest treatments have been modified to
achieve desired objectives (see PI #219) and fragmentation resulting from roads and pits was recognized (FEIS p.
3-237). There will be no new pits and few new Forest Service roads within MA 2.2 cleared under any Alternative
(see LRMP p. 112). Forestwide guidelines for riparian, wetland, and vernal pond buffers apply to this
management area as well (LRMP p.83). Trail heads and parking areas should be located on the periphery of the
management area (LRMP p. 119). The Longhouse IUA, which overlapped MA 2.2 in Alternative C, was
eliminated in Alternative Cm.
Within MA 2.2 early structural habitat in non-oak forests will occur on only 2 to 4 percent of the Management
Area. In oak forests, 4 to 6 percent will be early structural (LRMP p. 109). Silvicultural treatments are designed to
sustain or accelerate development of late structural forest characteristics, restore understory forest conditions,
enhance habitat of species with viability concerns, enhance mast production and retain mature overstories (LRMP
p. 111).
Public Interest #229: The Allegheny National Forest should maintain a buffer around State Game Lands
(SGL) and Late Structural Linkages to minimize illegal ATV/OHV use and habitat degradation.
Sample Statement: Alternatives A, B, and C propose two Intensive Use Areas that will surround the northern
half of State Game Lands #28. If implemented, SGL 28 may inadvertently serve as an access corridor
between the areas. Currently, illegal ATV and snowmobile use represent the greatest source of State Game
Land citations written by Pennsylvania Game Commission Wildlife Conservation Officers. It is reasonable to
believe such illegal activity will increase on SGL 28 if the parcel is surrounded by ANF Intensive Use Areas.
ATVs and snowmobiles are not permitted on most SGL due to habitat degradation, direct mortality and
increased stress to wildlife. Under that premise, intensive use is contradictory to stated objectives in
Management Area 2.2 (late Structural Linkages where “wildlife management emphasizes species with
viability concerns, remote and interior species with high sensitivity to disturbance, and protection of unique
micro and macro habitats.”). In alternatives B, C and D, proposed Intensive Use Areas near SFL 28 overlap
with and effectively cutoff an important Late Structural Linkage Management Area (ANF Planning Maps
Alternatives B, C, D). We propose a minimum buffer of 2 miles around State Game Lands and recommend
excluding intensive use from Late Structural Linkages. (#87)
Response: In Alternative Cm, the Longhouse IUA which overlaps MA 2.2 is dropped. Some of the other IUA
parcels that overlap MA 2.2 already have existing motorized trails constructed to a high standard to reduce
potential resource damage. The ANF will continue to monitor ATV use and may close trails if unacceptable
resource damage is occurring either legally or illegally. The ANF is committed to working with PGC to resolve
any OHV concerns that are creating unacceptable resource damage.
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Public Interest #230: The Allegheny National Forest should protect the Morrison Run area.
Sample Statement: The Wilderness Society is opposed to the Alternative B allocation of MA 6.1 and MA
6.2 status for this area. The Morrison Run area is clearly an area that should never be harvested again. (#443)
Response: The LRMP identifies the Morrison Run area as Late Structural Linkages (MA 2.2). Vegetation
management emphasizes providing complex late structural forest conditions and maintaining oak, aspen and
white pine. See the ROD (p. 20) for the rationale for the change from Alternative C to Alternative Cm regarding
Morrison.
Public Interest #231: The Final EIS should revise the management area designation for Coalbed Run and
Painter Run from MA 3.0 to a designation that emphasizes dispersed recreation opportunities and late
structural linkages.
Sample Statement: I have identified two areas that could better meet the demands on the forest resources if
their Management Areas were reassigned. Coalbed Run…should be considered for MA revision from MA 3.0
to an MA that enhances dispersed recreation. As shown on the map, this area is primarily composed of trees
91-110 age class, with significant inclusion of trees 111-150 years old. The National Scenic North Country
Trail traverses through the heart of this mature block for forest, and continues through the contiguous
Minister Creek RRA… Painter Run is positioned to be a key link in the landscape Corridor both
geographically and in forest composition. Located between the MA 2.2 of Steck Run and MA 2.2 and MA 8.1
of the Clarion River Corridor, Painter Run is the missing link in completing this late structural corridor.
Painter Run is known occupied rattlesnake habitat…Please consider revising the management Area
assignment from MA 3.0 to MA 2.2 for the Painter Run Watershed…While producing a significant benefit
for dispersed recreation users, these MA changes, Painter Run on the Clarion River and Coalbed Run, would
have little effect on the total amount of MA 3.0 in the ANF, and would not reduce the ASQ. (#138)
Response: Both of these suggestions were examined. Coalbed Run was not needed for landscape connection and
did not merit a separate MA for dispersed recreation. Standards and guidelines were added for the North Country
National Scenic Trail. Modifications were made to include 400 acres of Painter Run in MA 2.2.
Public Interest #232: The Allegheny National Forest should use uneven-aged management in late structural
corridors.
Sample Statement: Timber management (presently even-aged and uneven-aged forest management) when
applied across management blocks, is not always suited for the forest types being managed or to the goals of
older, more structurally complex forests. This is particularly important within the late structural habitat areas
that define the corridors within the plan. Uneven-aged management should be increased, particularly where
shade tolerant species are dominant. Also, in the interest of creating corridors of more mature forest with
continuous canopies, uneven-aged management can be utilized to a greater extent for the less shade tolerant
species of the mid-successional forest types. Orienting corridors, to the greatest extent possible, to capture the
late-successional forest types to which uneven-aged management can be applied, coupled with aggressive
control measures against deer and interfering vegetation, will give these forest types a far greater chance to
retain or increase presence within the ANF. Riparian corridors will particularly favor shade tolerant and
unique forest types. (#95)
Response: Both even and uneven-aged management are permitted in MA 2.2 depending on the forest type
(LRMP p. 111). Late structural habitat is still the focus, but some even-age management is needed to regenerate
and sustain oak, aspen, and white pine as well as sustain an early structural component consistent with that
assumed to occur under the natural disturbance regime for the ANF.
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Public Interest #233: The Allegheny National Forest should retain flexible management options in MA 2.2.
Sample Statement: I like the areas in Alt C left in late structural linkages although even those areas may at
times need some management in them to bring about plant species diversity. Although, I do not think breaks
in these linkages will be a problem for any species of wildlife. Native wildlife rolls with the habitat changes
and as long as we maintain a diverse habitat I believe the wildlife will not be greatly impeded by having to
cross one type of forest habitat to get to another. (#278)
Response: The need to allow management within MA 2.2 was recognized and as suggested, vegetation
management treatments are utilized to help sustain late structural vegetation characteristics in the long term,
maintain a variety of forest types, provide a low level of early structural habitat and reduce risks from native and
exotic insect and disease outbreaks (LRMP Table 21, p. 66 and LRMP p. 111). Salvage and reforestation
activities are permitted to sustain forest health, respond to natural catastrophes, restore forest cover, or to achieve
structural objectives for MA 2.2.
Public Interest #234: The Final EIS should change the designation of MA 2.2 to MA 6.1.
Sample Statement: Change the designation of MA 2.2 to MA 6.1, still providing the connectivity for wildlife
movement. This reduces the long term age goal in line with our other comments. (#201)
Response: The ANF considered this suggestion, but ultimately elected to retain the MA 2.2 designation. The
major reasons were to emphasize the connectivity aspect of MA 2.2 and the limitations on new road construction.
Habitat Fragmentation
Public Interest #235: The Allegheny National Forest should adopt a landscape scale ecosystem management
approach that emphasizes core forest areas and late structural habitat.
Sample Statement: Specifically, in our letter we emphasized the adoption of a landscape scale ecosystem
management approach in which: (1) large forest core areas are designated and maintained in a substantially
natural state to maintain high-quality habitat for wide-ranging and interior forest species, (2) the surrounding
matrix of working forests is managed to mimic natural disturbance regimes in terms of pattern, frequency, and
scale, (3) substantial late-successional structural connectivity is created and maintained between forest cores
for species movement, and (4) the ANF views itself as the best provider of high-quality biodiversity values in
the context of regional forest management that currently is largely focused on even-aged, mid-rotational forest
management for the production of conventional forest products. (#330)
Response: Ecosystem management principles were central to development of the LRMP and Alternative Cm. The
elements identified by the respondent are part of the design of the LRMP. The LRMP includes large core areas
(55,000 acres in MAs 5.1, 5.2, 7.2, 8.2, 8.3 and 8.5), a surrounding matrix area (287,000 acres in MA 3.0) and
substantial late-structural forest connectivity (121,000 acres in MA 2.2) that also provide for some core habitat.
The LRMP contains an approach in which the ANF is providing for high quality habitat while also maintaining a
focus on mid-rotational forest management for production of conventional forest products.
Apart from what land areas should be included in each of the first three elements, the one difference is that the
matrix areas of the ANF (MA 3.0) are not specifically managed to mimic levels of natural disturbance events.
Alternative D was developed specifically to mimic these disturbance levels. The ANF has concluded that it is not
desirable to attempt to mimic natural disturbance regimes in the matrix for the following reasons:
•
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•

Vegetation disturbance patterns (natural and those from management activities) will range in scale and
frequency across the ANF landscape.

•

Beech, hemlock and sugar maple (the species that comprised the original forest) all face substantial forest
health threats and restoring their dominance is doubtful.

•

Amounts of early structural habitat would range from 1 to 3 percent in Alternative D. Greater levels of
early structural habitat are needed to provide for biological diversity.

•

Other tree species important to regional and ANF biodiversity including oaks and black cherry would face
declines. Natural disturbance regimes would lead to long harvest rotations for even-aged management,
300 years or possibly longer that exceed the likely lifespan of black cherry and other shade intolerant
trees. This would seriously curtain the ability of the ANF to supply conventional forest products.

Instead, the LRMP takes a different approach to MA 3.0 that provides for even-aged forest management while
still leaving a substantial amount of legacy elements that provide for retaining biological diversity. These are
specifically included in the standards and guidelines of the LRMP. Among these are:
•

Retention of species that are minor components of a stand (LRMP p. 65)

•

Special practices for conservation of riparian areas and wetlands including springs, seeps, vernal pools
and other wetlands (LRMP pp. 74-79). The result of these will be substantial retention of mature trees in
these areas.

•

Retention of slash and logs in final harvest units (LRMP p. 80)

•

A minimum of one quarter acre of each 5 acre harvest unit set aside as a reserve area (LRMP p. 80)

•

Retention of den trees (LRMP p. 80)

•

Retention of mapped potential old growth areas (LRMP p. 80)

•

Retention of snags (LRMP p. 81)

In addition, see response to PIs #236 and 238.
Public Interest #236: The Forest Plan should provide for larger core forest areas.
Sample Statement: The plan and the approach that the Forest Service takes to managing this substantial
resource will need to consider the role of the ANF in preserving intact forest ecosystems that are important for
Pennsylvania and the ecoregion. Maintaining large, contiguous areas of forest and managing only to correct
problems that will not resolve without intervention (e.g. lack of regeneration due to deer over abundance), is
key to creating the older, structurally complex forests that are few and small in size on the high plateau and
unlikely to develop under even longer term timber rotations. The core habitat and corridors detailed in the
draft plan do reflect the landscape - level priorities that our analysis has identified for the region. However,
their size and configuration do not adequately capture the ecological possibilities recognized for these areas.
We encourage the Forest Service to consider the possibility of expanding the core areas in both Alternative C
and D to capture both additional core area and larger forested landscapes. (#95)
Sample Statement: Clearly, from the analyses that the Forest Service produced for the revised management
plan/DEIS and WPC's analysis of forest resources in the high plateau and ANF, the area that includes the
Hickory Creek Wilderness Area, Hickory Creek Extension, Allegheny Front and Minister Valley is one of
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high value for biodiversity and forest ecosystems, as a whole. The relatively low amount of fragmenting
features is an essential character of that landscape. Additionally, it holds some of the best opportunities to
limit oil and gas development as described above. Any mechanism that can be utilized to maintain
contiguous, unbroken forest with large core forest areas should be explored. (#95)
Response: The role the ANF plays in providing intact forest ecosystems and old growth in Pennsylvania was
recognized early in the planning process and is discussed on pp. 129-162 of the ecological context, which is
available on the ANF website. In addition, the acreage that is being managed to provide core forest will increase
under the preferred Alternative, due to the addition of approximately 20,000 acres of wilderness study areas and
remote recreation areas. The acreage managed to provide connectivity and late structural forest conditions will
also increase due to the addition of 121,000 acres within MA 2.2 (FEIS p. 3-229). While it is recognized that
corridor or core areas could be expanded further, implementation of Alternative Cm is expected to maintain or
improve many of the landscape level values that are unique to the ANF.
Public Interest #237: The Allegheny National Forest should buffer wilderness and natural areas from
timber sales.
Sample Statement: In all wilderness study areas and designated natural areas that have timber sales adjoining
them, a “side light” buffer area should extend around the boundaries of these areas to prevent too much light
from penetrating in and changing the ground flora. This buffer can be uneven age management. (#214)
Response: We share your concern about the potential effects management of adjacent lands may have on
wilderness and natural areas. This type of concern will be addressed at the project level when specific treatments
are proposed near these areas. Ground vegetation conditions are highly variable within wilderness and natural
areas, so we believe it is most appropriate to address this type of concern based on specific situations. Boundaries
of these areas are often formed by roads or other major breaks in vegetation.
Public Interest #238: The Forest Plan should emphasize intermediate and late structural forest habitat to
decrease the effects of fragmentation on wildlife.
Sample Statement: If the timbering plan of Alternative C were fully implemented, areas of mature and
recovering forests would be permanently opened. This expanse of developed land would prevent wildlife
from moving to adjacent habitats; reduce the value of adjacent habitat for species having specialized habitat
requirements; facilitate the movement of invasive exotic and parasitic species into the area; shift species
diversity and composition to a smaller number of habitat generalists; increase competition for food, cover, and
breeding sites in adjacent habitats that are already at optimum carrying capacity; and increase predation.
These effects would be particularly acute for migratory birds. Forest fragmentation has been shown to cause
significant declines in forest interior, neotropical migratory bird populations. The proposed timber harvest
rotation would increase edge habitat and reduce forest block size, thereby enhancing access for common nest
predators and habitat generalists such as crows, grackles, blue jays, house sparrows, raccoons, striped skunks,
and opossums, which prey upon eggs and young of forest interior breeding birds, and displace the more
diverse assemblage of habitat specialists that previously existed in the larger forest tracts. In addition, timber
harvesting activities would impede the daily and seasonal movement of animals between various habitat
types, and promote the decline of species that are less tolerant of disturbance. An operation of this size would
present a formidable barrier for less mobile wildlife, especially smaller and slower-moving animals such as
reptiles, amphibians, and small mammals. Alternative D, however, proposes to designate more
wilderness/wilderness study areas and remote recreation areas, as well as manage for intermediate and late
structural forest habitat which would decrease forest fragmentation and its associated adverse impacts to
wildlife. Moreover, there are likely secondary or indirect adverse environmental effects beyond those
associated with habitat loss or degradation, including increased runoff; stream erosion and sedimentation; and
non-point source pollution. Overall, the proposed timber harvesting scheme of Alternative C would contribute
to the continuing loss of forest interior habitat in this region of Pennsylvania. One of the most important
A-144

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

aspects of Alternative D for wildlife habitat and aquatic resources protection is a larger Management Area 2.2
linking larger “core areas” of contiguous forest. The corridor is proposed mainly along riparian areas, which
would protect aquatic resources. The corridor should be adequately sized to provide enough interior forest
habitat (discounting the area affected by edge) to be useful to forest interior species, such as many neotropical
migratory birds. Also, by connecting large tracts of contiguous forest, interior dwelling species will be able to
move through the Allegheny National Forest, increasing gene flow and biodiversity. (#159)
Sample Statement: [We] urge ANF to examine very closely and justify any further increase in new roads and
harvest plans that increase fragmentation and the negative effect the latter can have on mammals. [We]
suggest extreme caution and patience when considering any new road and suggests ANF examine the closing
of roads, if possible. (#213)
Response: Areas of mature or recovering timber would not be opened up under Alternative Cm. Quite the
contrary, no new road corridors built by the Forest Service or pits would be permitted in MA 2.2. No scheduled
timber harvest would occur in MAs 5.1, 5.2, 7.2, 8.1, 8.2, 8.3, 8.3, 8.4 and 8.5.
Alternative Cm provides old growth/wildlife connectivity through the designation of 121,000 acres of landscape
linkages (MA 2.2) and 55,000 acres of core habitat (FEIS Table 3-55, p. 3-229). This is more acreage than the
Forest Service previously identified in the 1995 report entitled “A Landscape Approach to Providing Latesuccessional Forests and Associated Functions and Values on the ANF.”
The spatial configuration of late structural habitats in Alternative Cm will: 1) provide large contiguous tracts of
high quality forest habitat and source habitats for area sensitive species, 2) providing connection to or inclusion of
remote forest and large blocks of core habitat, 3) including known habitat for a variety of species with viability
concerns (e.g. timber rattlesnake), as well as many unique and sensitive habitats, 4) providing a diversity of
topographic and landscape conditions and 5) provide large contiguous predominately late structural forest
conditions that are widely scattered across the Forest and will both complement and support other lands that are
managed more intensively and provide for the long-term retention of desired habitats and landscape conditions.
Thus, while it is recognized that corridors could be expanded, the design of the landscape corridors and the
retention of core areas and remote habitat (FEIS pp. 3-228 to 3-230) in the preferred Alternative (Cm) will
achieve forestwide landscape objectives for wildlife. Fragmentation effects at the landscape scale are reduced by
this spatial configuration of late structural habitats. Edge effects, impacts to less mobile species and impacts to
species that utilize remote habitats are addressed and mitigated in the analysis. Eighty eight percent of the highest
quality remote wildlife habitat on the ANF would not allow new road or motorized trail construction under
Alternative Cm (FEIS p. 3-228).
We do not agree that impacts to migratory birds would be severe and fragmentation would cause impacts to
interior species. Potential impacts to migratory birds, and guidelines for conservation of migratory birds are
addressed in the analysis (FEIS p. 3-208 and 3-257). Connectivity (the opposite of fragmentation) is addressed in
the section entitled Habitat Indicator 3: Habitat Patterns on the Landscape (FEIS p. 3-228 to 3-230). New road
construction is prohibited in MA 2.2 except under certain circumstances (LRMP – MA 2.2 – Transportation).
Additional information is provided in PI #228. See also response to PI #265 related to protecting habitat for
species with viability concerns, response to PI #236 related to expansion of core habitat, response to PI #214
related to the short-term nature of early successional habitat created by timber harvest and response to PI #268
related to fragmentation and anticipated effects to interior bird species.
The rationale for selection of Alternative Cm is provided in the Record of Decision (pp. 27 and 28).
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Public Interest #239: The Forest Plan should conserve elements of biodiversity critical to long term
sustainability such as mycorrhizal-forming fungi.
Sample Statement: Ecological research supports the idea of functioning landscapes that are made up of large
blocks of forest where little or no management is happening, surrounded by areas of uneven-aged
management for commodity output that also maintains mature forest cover. Linden Mayer (2002) writes that
“management practices in the matrix, will determine whether these goods and services (conservation of
biodiversity, wood production, high quality waters) can be sustained, because such practices also influence
whether elements of biodiversity critical to long-term sustainability, such as mycorrhizal-forming fungi, are
maintained. Such organisms need to be conserved at functionally effective levels to maintain ecosystem
processes”. Alternative D incorporates these ideas. (#331)
Response: The selected Alternative (Cm) provides a spatial mosaic of late-successional forests throughout the
ANF with considerations for connecting areas of ‘least intensive use’ as described by the respondent via
management area 2.2, late structural linkages (approximately 121 thousand acres under Alternative Cm). MA 2.2
‘links’ other management areas such as designated wilderness (MA 5.1), proposed wilderness study areas (MA
5.2), national recreation areas (MA 8.2) and remote recreation areas (MA 7.2). The LRMP also provides for
spatial distribution of even-aged harvest activity within the MAs that harvest timber (LRMP p. 68).
In response to the respondent’s statement, ‘Ecological research supports the idea of functioning landscapes that
are made up of large blocks of forest where little or no management is happening, surrounded by areas of unevenaged management for commodity output that also maintains mature forest cover’ suggests that functioning
landscapes are not supported by matrices that include even-aged management. The relationships to microclimate
(the suite of climatic variables and their associated influences from vegetation management) and biological
processes such as mycorrhizal-forming fungi are complex and not well understood and should not be considered
mutually exclusive with even-aged management. Alternative Cm provides for more even-aged management
within the ‘matrix’ as defined by the respondent than Alternative D. However, these areas identified for even-aged
management also have design criteria which will conserve elements such as reserve areas, areas of poorly drained
soils, reserve trees (green and dead trees of various sizes), and coarse woody debris. See response to PI #235 for
more information. In the context of vegetation management on the ANF at a landscape scale, the amount and
distribution of even-aged management is considered to conserve and maintain ecological functions while
providing habitat for viable plant and animal populations.
Vertical Structure
Public Interest #240: The Allegheny National Forest should collaborate with the Pennsylvania Chapter of
The Nature Conservancy to develop forest management guidelines for “legacies.”
Sample Statement: Beyond desirable tree species composition and ensuring adequate forest regeneration,
perhaps the single most important attribute for the maintenance and protection of forest biodiversity in
managed stands is the retention of adequate standing and downed live and dead trees (legacies) of significant
diameter through the harvest and regeneration phase of stand development. Due to historical harvesting
regimes, Pennsylvania's forests are largely devoid of significant large (>25cm diameter) standing and downed
dead wood, or live trees. As noted in a growing body of literature, including a recent article by Lindenmayer
and Noss (Conservation Biology, August 2006), forest legacies are a critical and often missing habitat
element in managed forests. Numerous wildlife and plant species rely on legacies for nesting cavities, shelter,
hibernacula, feeding, and reproduction. Legacies are also an important component of nutrient cycling and soil
moisture regulation in forest stands. Dedicating a sufficient quantity (e.g. 10-20AB) of high quality
commercial and non commercial tree species to the stand in all even-aged harvest/regeneration systems
(including after final overstory removal in shelterwood and seedtree systems) creates a transitional two-age
structure between even-aged and uneven-aged, providing significantly more structural diversity, future large
diameter wood, and habitat quality than conventional even-aged management. Further, carrying sufficient
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legacies between and through stand rotations serves as an insurance policy in the event of a regeneration
failure in commercial stands…Admittedly, quantity and spatial recommendations for legacy retention
between and through stand rotations adequate for the maintenance of biodiversity are lacking for most eastern
forest community types. However, some notable examples of legacy retention in managed stands exist in the
ANF region, including standard management practices on Collins Co. (Kane Hardwoods) forestland. In
cooperation with the PA DCNR bureau of Forestry, TNC is now actively researching the legacy requirements
of various species and is developing management recommendations for legacy retention in managed stands.
The ANF is also a critical partner in helping TNC to develop these forest management guidelines which will
have a significant and positive impact on biodiversity conservation in the eastern United States. (#330)
Response: The LRMP has standards and guidelines related to providing ‘forest legacies’ that call for the retention
of standing and down woody debris, and unique and minority tree species. This includes forestwide design criteria
under all alternatives that 1) restrict management activities to protect wildlife, 2) retain minority species in all
harvest units, 3) retain conifer and components of understory shrubs, 4) avoid or protect water features and unique
wildlife habitat and 5) provide for the retention of den trees, cavity trees, and large diameter downed woody
debris (LRMP pp. 80 and 81). In addition, the ANF looks forward to continuing to work as an active partner with
the Nature Conservancy to further monitor and improve our efforts to provide ‘forest legacies’. In addition, see
response to PI #235.
Habitat Enhancement
Public Interest #241: The Allegheny National Forest should regenerate the oak type to benefit wildlife.
Sample Statement: Oak management - With the serious decline and mortality of American Beech on the
Forest as a wide-spread source of hard mast, cavities, and den trees, I would recommend the ANF consider
strongly focusing efforts on establishment of an oak component in more areas of regeneration to help sustain
mast production and the more wide-spread presence of oak, as well as provide seed source for future
regeneration of the oak forest. With the advance of the red maple in the eastern US and decline in oak, this
should be an important issue deserving more attention than it has received to date. (#215)
Sample Statement: Acorns produced by oaks are an important food source for deer and turkey. A decrease in
this food source for deer could lead to further over browsing on tree saplings, which has been a serious, welldocumented impediment to the regeneration of may species of trees on the ANF and could adversely affect
the carrying capacity of deer and turkeys on the ANF. (#333)
Response: We concur with your assessment of the importance of maintaining oak on the ANF due to the multiple
resource benefits it provides, including a food source to deer and turkeys and the need to maintain oak was
recognized during the planning process (ecological context p. 117 and LRMP pp. 14, 19 and 20). While there will
be some loss of oak under all Alternatives, the preferred Alternative would maintain 85 percent of existing oak
forest (FEIS pp. 3-134 and 2-233 to 2-235). Additionally, some of the 1,600 acres per year of wildlife
enhancement included in the FEIS under Alternative Cm (FEIS p. Table 2-2, p. 2-48) will involve planting of oak.
For additional information, please refer to the responses to PIs #205 and 207.
Public Interest #242: The Allegheny National Forest should utilize small patch clearcuts and opening
development in MA 2.2 to improve woodcock habitat.
Sample Statement: MA 2.2 should encourage small patch clear cuts and opening development for woodcock
(page 3-113). (#216)
Response: Although the desired condition for MA 2.2 is to provide late structural habitat, woodcock will benefit
from the 3 acre openings created through the use of uneven-age management. Forestwide design criteria states
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that known locations of woodcock singing grounds, breeding areas, and migration stopover sites will be managed
to sustain shrubs, small openings, and other woodcock habitat features (LRMP p. 81).
Public Interest #243: The Allegheny National Forest should monitor woodrat habitat and maintain boulder
areas and cliff faces.
Sample Statement: Allegheny Woodrat - Although no recent occurrences of this species have been
documented on the ANF, high quality habitat is present in and around the large boulders and cliff faces.
Efforts should be made to maintain the integrity of these boulder areas and a comprehensive inventory of
woodrat habitat should be undertaken. (#213)
Response: High potential woodrat habitat is evaluated during project planning. The Plan includes the following
guideline to protect large boulders and cliff faces:
“To conserve key habitat components, new roads, trails, recreation facilities, pits and other developments should
be located to avoid occupied habitat of species with viability concerns, including rock ledges and outcroppings,
large boulder areas, bat hibernacula and historic rattlesnake dens.” (LRMP p. 80)

3.9.4 Streams, Riparian Corridors and Wetlands
Streams
Public Interest #244: The Allegheny National Forest should re-map perennial and intermittent streams at
the watershed scale and adjust the inventory required.
Sample Statement: The ANF relies on USGS stream information for mapping of perennial and intermittent
streams. These perennial and intermittent stream classifications are often incorrect and often go much higher
into the watershed and are often more perennial than intermittent. This inventory may add up to 40% more
drainage length. During pre-project work (which should be done at a watershed scale) these streams should
also be re-mapped as perennial or intermittent streams (almost all intermittent streams have some amount of
alluvium which defines the terrestrial riparian area) and the additional lengths of them added to the inventory.
(#214)
Response: The first standard under Riparian Corridor design criteria (LRMP p. 74) states the need to define the
stream type by what is identified in the field during project-level planning and implementation. Streams that do
not show up on USGS maps will be added to our database as identified. Under a Memorandum of Understanding
between the Forest Service and USGS, for those quads that make up National Forests, the Forest Service is
responsible for updating the information on those quads and supplying that information to USGS.
Public Interest #245: The Forest Plan should include goals to address stream channel integrity and flood
reduction.
Sample Statement: You might have added recovery of stream channel integrity and flood reduction as a goal
and issue. This is the needed top-down recovery that can only begin on your headwater streams. Your
summary…does not mention brook trout...They are a sensitive indicator species (particularly of sediment) and
of enormous interest and value. (#20)
Response: The LRMP Goals in the 2500 Watershed and Air section (p. 14) provide direction to maintain or
improve stream channels and provide water quality and streamflows that support desired aquatic species,
including brook trout.
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Public Interest #246: The Allegheny National Forest should install hardened surfaces at ephemeral stream
crossings to stabilize the stream beds.
Sample Statement: The DEIS and LRMP should identify protective measures by which all activities on the
ANF will leave streams and wetlands in their natural state, and incorporate best management practices to
control erosion and sedimentation. We recommend the following measures to reduce development impacts on
important aquatic habitats, and prevent downstream flooding and water quality degradation: If the use of
culverts or bridges is not feasible on ephemeral streams, stabilize the streams at stream crossings by installing
hardened surfaces (i.e., countersinking hog slats or R4 rock) at crossing points, to minimize vehicular
disturbance and erosion. Countersinking these structures will allow continued up and downstream movement
of aquatic wildlife. (#159)
Response: The ANF first tries to avoid or limit the need for roads to cross streams and wetlands. If they cannot be
avoided, the ANF utilizes culverts, bridges, or bottomless arches for all stream crossings. This is covered in
guidelines under Riparian Corridors (LRMP p. 76). Culverts are also used for cross drains under roads. If it is not
feasible to utilize a culvert on an ephemeral stream, the ANF will consider this recommendation in the project
specific analysis.
Public Interest #247: The Allegheny National Forest should use “fish-friendly” criteria for enclosed
culverts as outlined by the Pennsylvania Department of Transportation and the Fish and Boat Commission.
Sample Statement: We agree with project designs favoring bridges and bottomless arches and culverts.
When enclosed culverts are necessary, we recommend adoption of “fish-friendly” criteria developed by the
Fish and Boat Commission and Pennsylvania Department of Transportation and recognized by the
Department of Environmental Protection. (#63)
Response: We will consult the design criteria developed by PA DOT and the PFBC when fish passage is an issue
in project planning, along with our own technical guidance we have used in the past for fish-passage design.
Public Interest #248: Management direction established in the PLRMP for Allegheny National Forest
adequately protects the Allegheny and Clarion Rivers, Clarion Creek, Bear Creek, Tionesta Creek and the
East Branch of Tionesta Creek as important scenic and boating resources.
Sample Statement: We note the reference to the Clarion River Water Trail and its goals of promoting
stewardship and low-impact use. We support the Forest Service's concurrence on compatible use. We believe
the management objectives used to evaluate all alternatives, including federal requirements, will lead to
adequate protection and consideration of impact on the Allegheny and Clarion Rivers, Clarion Creek, Bear
Creek, Tionesta Creek and the East Branch of Tionesta Creek as important scenic and boating resources.
(#62)
Response: We agree that the management direction in the LRMP will adequately protect these rivers and streams
especially with the management direction found in MA 8.1 as well as the forestwide Design Criteria standards
and guidelines for 2500 Watershed and Air Management.
Public Interest #249: The Final EIS should implement the Remote Trout Stream classification for East
Forest Run, Morrison Run, Pell Run and Tracy Run.
Sample Statement: I am also glad that you have retained the Remote Trout Stream classification for East
Forest Run, Morrison Run, Pell Run, and Tracy Run. This is a great idea that was part of the Fisheries
Amendment to the original Forest Plan. (#262)
Response: Table 26, Remote Trout Streams, in the 2500 Watershed and Air Management section of the LRMP on
p. 77 lists these streams.
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Riparian Corridors and Wetland Management Zones
Public Interest #250: The Forest Plan should prohibit herbicide/insecticide application, construction,
logging and other earth disturbing activities inside riparian corridors.
Sample Statement: PLRMP p. II-24, 25: Riparian Corridor - While the widths given in the Standards for
delineating riparian corridors are in agreement with generally accepted principles regarding riparian buffering,
the management prescriptions applied are inadequate. Standards should be developed that prohibit
herbicide/insecticide application, construction, logging and other earth disturbing activities inside riparian
corridors. These activities are inappropriate near waterways on public lands such as national forests due to the
potential for physical damage and sediment or chemical contamination. Instances where such activities in a
riparian corridor are absolutely necessary should be addressed using project-specific forest plan amendments.
(#329)
Sample Statement: To maximize the value of these buffers to wildlife and aquatic life, we recommend that
the Forest Service prohibit mowing, removal of vegetation, filling, culverting, and timber harvesting within
the boundaries of the buffers. (#159)
Response: The LRMP provides for restoring and maintaining properly functioning and vegetatively diverse
riparian corridors that provide habitat for riparian dependent species (see 2500 Section of goals, objectives,
standards, and guidelines). Riparian corridor activities will not occur without appropriate site-specific project
level analysis, and the LRMP provides design criteria for such project level decisions (LRMP p. 53). Activities
are expected to meet the goals for maintaining or restoring water quality and soil quality. The design criteria for
the riparian corridor and wetlands in Section 2500 have been reorganized and clarified and new standards and
guidelines have been developed (pp. 74-79). The effects of herbicide application, construction, vegetation
management and other earth disturbing activities inside riparian corridors are discussed in the direct and indirect
effects section of the FEIS, 3.2.3 Water Resources.
The ANF has considered impacts from vegetation management and the existing conditions in riparian corridors
and has decided that it would be beneficial to allow some management in these areas. MA 3.0 surveys in 1992
determined that close to 70 percent of all riparian areas are stocked with enough ferns, grass, striped maple, and
beech brush to interfere with desired tree seedlings and herbaceous vegetation. Only 10 percent of riparian areas
are adequately stocked with tree seedlings on the ground (well below the 23% average for all of MA 3.0) to
provide vertical structure and sustain forest cover if the overstory were to experience significant mortality or
decline (USDA-FS 1995a, pp. 25-26). Avoiding all vegetation management activities in riparian corridors could
promote plant interference, limit seedling development in these areas, or encourage the establishment of shortlived species (see pp. 3-41 and 3-126 to 3-130 of the FEIS). Vegetation management within the riparian corridor
should meet plan objectives for 2500 Watershed and Air (LRMP p. 19) and avoid downstream effects to stream
temperature (LRMP p. 75). It is important to note that this objective proposes to improve structure and
composition of vegetation on 50 to 100 acres a year in riparian corridors, or less than 0.3% of the estimated
riparian area of the ANF. These treatments will be site-specific and carefully designed to meet the riparian
corridors design criteria (LRMP pp. 74-76) and maintain soils, hydrology, and riparian dependent species. A new
guideline has been added to limit the types of equipment used in riparian corridors and limit compaction and
rutting (LRMP p. 75). In addition, there are many riparian areas on which vegetation management will be
prohibited due to steep slopes or wet soils and that are in MAs that will not allow scheduled vegetation
management. Within ANF lands that drain directly to the unimpounded section of the Allegheny River, vegetation
management (except for treatment of NNIS) should not occur in the riparian corridor. In these areas, natural
processes will be the primary agents of change.
Herbicide use is needed to help achieve compositional and structural vegetative diversity in riparian corridors.
These treatments will only occur on a small portion of riparian corridors (see FEIS, direct and indirect effects
section of 3.2.3 Water Resources). The buffer strategies developed within the environmental risk assessment for
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glyphosate (pp. G2-55 to G2-59) and sulfometuron methyl (pp. G2-67 to G2-70) are conservative and are
expected to protect water quality. The monitoring program by ANF in 2003 and 2004 for glyphosate and
sulfometuron methyl has shown that very little or no damage occurs to vegetation outside of the intended
treatment area (pp. G2-56 and G2-69). Water quality monitoring for silvicultural activities in 1987, 1988 and
2002 showed no detectable concentrations of glyphosate in water samples (p. G2-56) and in 1990 and 2002
showed no detectable concentrations of sulfometuron methyl in water samples (p. G2-69). For additional
discussion relating to herbicide buffers, refer to PI #194 in the herbicide section.
It may be necessary to consider using insecticides in order to protect tree health and vigor (for example, using an
appropriate insecticide to limit hemlock mortality/decline from hemlock woolly adelgid). For additional
discussion relating to insecticides, refer to PI #191 in the herbicide section.
The riparian corridor design criteria are consistent with the PA Department of Conservation and Natural
Resources Forest Management Plan and the PA Department of Environmental Protection’s Best Management
Practices. Both of these guidelines are designed to protect water quality and habitat (see FEIS, direct and indirect
effects section of 3.2.3 Water Resources). The following guideline on p. 75 of the LRMP has been clarified and it
now specifically refers to Table 24 on p. 75 of the LRMP: “Avoid construction of new facilities, roads, oil and gas
developments, motorized trails, landings, and buildings within riparian corridors.” New roads will likely be
constructed more than 300 feet away from streams because this is identified as the distance where roads are likely
to impact stream sedimentation or streamflows. Roads constructed within 300 feet of streams would require nonerosive surfacing and improved mitigations to reduce impacts to streams; therefore they will be more expensive to
construct.
Finally, it is important to note that while some of these activities are permissible in riparian corridors, the majority
of activities on the ANF will be outside the riparian corridor and located further away from water resources than
riparian corridor direction.
Public Interest #251: The Forest Plan should increase buffer protection around water resources.
ADOPT PA DCNR GUIDELINES
Sample Statement: The Pennsylvania Department of Conservation and Natural Resources uses the following
guidelines to protect vernal pools, a unique and critical habitat for amphibians. We recommend adoption of
DCNR's 200 foot buffer in the Allegheny National Forest Plan, since we believe the DCNR standard to be
better defined and more protective. (#63)
ADOPT 200 METER BUFFERS FOR WETLANDS AND EXCEPTIONAL VALUE STREAMS
Sample Statement: Increase wetland (all wetlands, especially seeps and vernal pools) to 200 meters. More
specifics per wetland type and individual wetland may alter individual buffers…In order to prevent stream
sedimentation and decreases in stream flow, larger buffers (200 meters) are recommended for development
activity within designated Exceptional Value streams, as well as 100 meter buffers for all other streams. (#95)
ADOPT A 150 FOOT BUFFER AROUND ALL AQUATIC AREAS
Sample Statement: The DEIS and LRMP should identify protective measures by which all activities on the
ANF will leave streams and wetlands in their natural state, and incorporate best management practices to
control erosion and sedimentation. We recommend the following measures to reduce development impacts on
important aquatic habitats, and prevent downstream flooding and water quality degradation: Maintain a
minimum 150-foot buffer around all aquatic areas, including streams (ephemeral, intermittent and perennial),
wetlands, and vernal pools. (#159)
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Response: The design criteria for riparian corridors and wetlands in the LRMP 2500 section have been
reorganized and clarified and new standards and guidelines have been developed (pp. 74-79). The standards and
guidelines are designed to protect against sedimentation and alteration of streamflows from activities in
watersheds (see FEIS: 3.2.3 Water Resources- direct and indirect effects).
See Table 24 (LRMP p. 75) for the recommended minimum width of the riparian corridor. The actual riparian
corridor will be defined on the ground for sites where the floodplain is larger than the distances in Table 24.
Buffers will also be adjusted depending on the slope adjoining streams. For instance, where slopes adjoining
perennial streams are greater than 25 percent, the riparian corridor distance will exceed 150 feet.
Although specific direction for ephemeral streams has not been provided in the LRMP, the ANF has determined
that necessary protections are in place to protect stream channels. As intermittent streams are defined in the FEIS,
they include any stream with a defined bed and bank that transports water, sediment and organics and flows for
only a portion of the year. Intermittent streams will have a buffer of 50 feet plus 2 feet for each 1 percent slope.
Ephemeral streams that do not have a defined bed and banks, such as swales, will be protected through limiting
soil disturbance and utilizing approved crossings for skid trails in these areas. In addition, the riparian corridor
standard on p. 74 would provide for the identification of riparian corridors based on soils, vegetation, and
hydrology. During this identification, protection for ephemeral channels will be applied, where they are identified
as important for maintaining water quality or plant and animal habitat. Some swales may meet wetland criteria,
and would then be protected with the wetland design criteria (LRMP pp. 77 and 78).
The ANF agrees that the protection of surrounding habitat around wetlands, seeps, and vernal pool is important to
amphibians. In response to your comments and review of supporting literature (Semlitsch and Bodie 2003;
Calhoun and deMaynadier 2004), the ANF has increased protection of vernal pools, wetlands, springs, and seeps.
This direction and improved definitions of these resources is included in the LRMP 2500 Section under Wetlands,
including springs, seeps, and vernal pools (pp. 77 and 78). The first standard states: “Wetlands, including springs,
seeps, and vernal pools, that may be affected by a project will be identified during project planning or
implementation.” This will include mapping and protecting wetlands prior to implementation. If additional
distance is needed to protect amphibian habitat around a wetland, this distance would be recommended by a
specialist. In the FEIS, Indicator 2 Habitat Composition under 3.3.2 Plant and Animal now discusses the
importance of the habitat surrounding vernal pools and seeps to amphibians.
The riparian corridors and wetlands design criteria in the LRMP (pp. 74-79) are similar to the PA Department of
Conservation and Natural Resources Forest Management Plan and the PA Department of Environmental
Protection’s Best Management Practices. Please see response to PI #250 for additional information.
Public Interest #252: The Allegheny National Forest should limit harvest and activities within 50 feet of the
top of the banks of waterways to those activities that benefit the riparian corridor.
Sample Statement: Limit harvest and activities within 50 feet of the top of bank to those activities that
benefit the riparian area and integrity of the waterway. This is consistent with regulation of encroachments
along Commonwealth waterways in Chapter 105 Regulations. Section 105.1 of Dam Safety and Waterway
Management Regulations use FEMA identified floodways, or in the absence of designation, 50 feet from top
of bank to regulate encroachments on streams. Adoption of such a standard would assist statewide
consistency. Necessary crossings would be minimized as stated in your plan and specifications can be
reviewed by appropriate agencies as needs arise. (#62)
Response: The ANF has changed the wording for stream channels from “the edge of the channel” to “the top of
the channel bank.” (LRMP p. 74) The ANF agrees that activities within 50 feet of waterways should be
minimized. Although 50 to 100 acres of vegetation management may occur in riparian corridors each year, only a
small portion of this amount is expected within 50 feet of stream channels because the intensity of vegetation

A-152

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

management would decrease as our treatments get closer to streams (i.e., selective harvest within 50 feet). See pp.
74-76 of the LRMP for relevant guidelines.
Public Interest #253: The Allegheny National Forest should allow foot travel in riparian areas.
Sample Statement: Some of the statements in the draft plan make me a little nervous in regard to nonmotorized trails. One is the statement that trails will be discouraged in riparian areas. Riparian areas on the
Allegheny plateau are practically the only area of interest on a foot trail. I don't think foot trails cause nearly
the damage that ATV or equestrian trails would. I realize that the plan also says that potential damage could
be mitigated, but it almost sounds like there won't be any new footpaths developed in the future. (#162)
Response: The design criteria for the Riparian Corridor and wetlands in LRMP 2500 have been reorganized and
clarified and new standards and guidelines have been developed (pp. 74-79). The guideline you had a concern
about has been edited and no longer includes all trails. Only construction of motorized trails should be avoided in
riparian corridors. Mitigation will be applied to all trails to minimize or prevent erosion and sedimentation into
streams.
Habitat Enhancement
Public Interest #254: The Allegheny National Forest should prioritize restoration of riparian areas.
Sample Statement: Additionally, give limited resources to restore riparian areas in the ANF; we would
encourage an explicit prioritization of streams where this work should occur first. Our analysis shows a
number of high aquatic diversity streams and their watersheds and we would offer these as primary candidates
in which to consider riparian assessments, restorations, and road surface improvements. (#95)
Response: The ANF agrees that it is best to focus the restoration of riparian areas on priority watersheds.
However, this is an implementation decision that will be influenced by funding availability. We welcome any
information on high diversity streams to aid in this prioritization. Also, the ANF evaluates the condition of
watersheds when completing projects.
Public Interest #255: The Forest Plan should emphasize aquatic habitat restoration and enhancement
projects for native species.
Sample Statement: Page III-23: “Habitat restoration/enhancement projects should only occur where water
quality is suitable for the propagation of aquatic species.” Which species are being referred to? Different
aquatic organisms require different habitat for successful propagation. Recommendations: Emphasis should
be on habitat restoration/enhancement projects for native species, which excludes brown trout and stocked
brook trout fisheries. Habitats of native, reproducing populations of non-stocked brook trout should be of
conservation concern, as well as naturally functioning macroinvertebrate communities (i.e. appropriate
feeding guilds and trophic structure for stream type are present) and native unionids in the larger stream
systems. (#95)
Response: The objective (LRMP p. 20) related to this guideline has been made to include the word native, but
desired non-native was added as well. The ANF realizes that different species have different habitat requirements,
and this would be assessed as the time and opportunity exists to do this type of work. Native species will be
emphasized in any effort, but there may be instances where desired non-native species are considered as well.
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Public Interest #256: The Allegheny National Forest should use only native species for revegetation
adjacent to streams and wetlands.
Sample Statement: We recommend the following measures to reduce development impacts on important
aquatic habitats, and prevent downstream flooding and water quality degradation: Where re-vegetation is
required, only native species should be used. (#159)
Response: This is covered in the second guideline in the LRMP Part 3 Design Criteria, section 2070 Biological
Diversity (p. 53), which limits revegetation to native or desired non-native species.
Public Interest #257: The Allegheny National Forest should emphasize aspen regeneration in riparian
areas.
Sample Statement: Page 3-114 identifies 2,500 acres of aspen (c 1%) left on the forest. This is a decrease of
7,500 acres from 1986. Aspen occurs more frequently in riparian areas. Wildlife utilizes aspen for cover and
food. It is important that aspen be managed. In the 2000 Plan amendment the forest estimated 3,200 acres of
aspen. Clear cuts for aspen regeneration should be allowed in the riparian corridor, to prevent further loss of
aspen. (#216)
Response: The 1986 Forest Plan (USDA FS, 1986a, Table 4-25, p. 4-94) indicates 10,000 acres of aspen existed
then. The current FEIS (Table 3-18, p. 3-85) indicates 2,700 acres of aspen forest type. This change results
primarily from better current data and forest type delineation than existed in the early 1980s rather than a loss of
7,300 acres of aspen. These 2700 acres represent lands where 50 percent or more of the tree species composition
consists of aspen. It is quite likely that a substantial portion of the 7,500 acres identified in the 1986 Forest Plan
actually had less than a 50 percent aspen component then.
We concur that it is important to sustain the aspen component on the ANF due to its contribution to tree species
diversity and the value it provides to wildlife. During decades 1 and 2, ANF personnel plan to sustain the 2700
acres of the aspen component that exist today (FEIS Tables 3-25 and 3-26, p. 3-134). In the LRMP, there is a
2400 Vegetation objective to “maintain or enhance the existing aspen component with an emphasis on
regenerating decadent clones and/or stands greater than two acres” (LRMP p. 19). A 2400 Vegetation guideline
for MA 2.2 provides for regenerating aspen using even-aged management in areas up to 20 acres in size (LRMP
p. 111). MA 1.0 also provides for the regeneration of aspen (LRMP pp. 102 and 104).
Riparian corridors would be managed to sustain forest cover, which would include sustaining the aspen
component through even-aged management when it occurs there (FEIS, p. 3-40). These treatments will need to be
analyzed on a site-specific basis to weigh the positive and negative effects of this. With proper layout and design,
some management may be able to occur without impacting stream temperature or riparian ecosystems.
Public Interest #258: The Allegheny National Forest should conduct small clear cuts in the riparian
corridor to regenerate wetland shrubs and create woodcock habitat.
Sample Statement: On page 3-33, small clear cuts should be allowed in the riparian corridor to allow for
regeneration of wetland shrubs to create woodcock habitat. (#216)
Response: Design criteria are included that permit management to enhance native shrubs, as well as reduce
potential impacts to riparian areas from invasive species (LRMP p. 75). The type of treatment will be determined
at the project level. With proper layout and design, some management may be able to occur without impacting
downstream water uses or riparian ecosystems.
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Public Interest #259: The Allegheny National Forest should reconsider the use of the term “enhancement”
when referring to timber management in riparian areas.
Sample Statement: We have some concern over the term “enhancement” as used to refer to thinning of
riparian forests. The need for this practice seems to be oriented to timber management and not to
establishment and maintenance of riparian buffers and corridors. Restoration and establishment of vegetation,
especially forest, should be the primary management focus of riparian areas. (#95)
Response: The ANF agrees that restoration and establishment of vegetation, especially forest, should be the
primary management focus of riparian areas. Throughout the majority of the ANF, activities will be limited in
riparian corridors to allow natural processes to be the primary agents of change. However, within the riparian
corridor there exist several forest health concerns that can be improved through the use of selective cutting,
thinnings or small group openings. Treatments will occur on 3.3 % percent or less of the suitable areas in riparian
corridor on the ANF per decade. These treatments will be used to improve the composition and structural
diversity in the riparian corridor. Avoiding all vegetation management activities in riparian corridors could
promote plant interference, limit seedling development in these areas, or encourage the establishment of shortlived species (see FEIS pp. 3-41 and 3-126 to 3-130). Please refer to PI #250 for more information about activities
in riparian corridors.
Public Interest #260: The Forest Plan should provide a management initiative to enhance habitat for
sensitive or state endangered or candidate fish species.
Sample Statement: We suggest addition of a management initiative that allows enhancement of habitat for
sensitive or state endangered or candidate fish species. The species would likely be most affected by land use
perturbations. (#62)
Response: The LRMP provides a Goal statement on p. 14 that addresses the comment. Under the 2600 section,
the second statement speaks to the conservation and enhancement of habitat integrity for species with viability
concerns, which includes several fish species.

3.10 Fish, Wildlife and Plants
3.10.1 General
Public Interest #261: The Final EIS should identify the cumulative effects of the preferred Alternative on
fish and wildlife species.
Sample Statement: The DEIS and LRMP do not adequately identify the effects of the various alternatives on
fish and wildlife resources within the boundaries of the Allegheny National Forest. Of particular concern are
the possible effects of the preferred alternative (Alternative C) on endangered species, aquatic resources, and
forest interior bird species, none of which are adequately addressed in the DEIS or the LRMP. (#159)
Response: The cumulative effects of the preferred Alternative (Cm) to fish and wildlife species are discussed in
Chapter 3 of the FEIS under Plant and Animal Habitat beginning on p. 3-261 of the FEIS. Here, six indicators are
used to evaluate the effects of all the Alternatives on habitat diversity, including Alternative Cm. The six
indicators are listed in more detail on p. 3-184 of the FEIS.
A detailed analysis of the potential impacts to federally listed threatened, endangered, and candidate species is
also provided in the Biological Assessment. Aquatic resources are addressed in both the 2500 Water Resources
section and the 2600 Plant and Animal section. Forest interior birds are addressed under Habitat Indicator 3 –
Changes in Habitat Patterns on the Landscape (FEIS p. 3-191).
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3.10.2 Species with Viability Concerns
General
Public Interest #262: The Final EIS should include more detailed analysis of species with viability concerns.
Sample Statement: The Forest Service's “analysis” regarding the species they did identify as having viability
concerns (DEIS App. E) was far too cursory and is not clearly tied to any more specific analysis or proposed
management plan provision or specific monitoring requirements. This is supposedly part of the “fine filter”
but its results are hard to find. Indeed the habitat required for some of the identified species is not even noted
in these cursory summaries. See, for example, golden-winged warbler, yellow-bellied flycatcher. There is
almost no scientific literature cited in the cursory paragraph provided for each species. The analysis identifies
a number of management concerns such as beech health and the need for more early successional habitat but
those concerns are never tied to any viability issue regarding any species. Are there species whose viability
would be of concern if less early successional habitat were created? Are there species that depend on a beech
forest? Indeed one has to read Appendix E extremely closely to catch the one, very brief reference to the
species “long forms” which contain more detailed information and which are only available in the project file.
(#327)
Response: A summary of the results of the SVE is contained in the plant and animal section of the FEIS. The
detailed SVE is contained in Appendix E of the FEIS. The information presented in the FEIS and Appendix E
contain, in detail, anticipated effects of proposed management actions. As a result, these documents contain
adequate information to assess impacts to species with viability concerns.
The complete SVE is documented in the FEIS and project record. In addition, the ecological context, Biological
Evaluation and Biological Assessment, all of which are available on the ANF website and the project record,
contain information related to species with viability concerns. In addition, see response to PIs #86, 220, 268 and
270 related to additional analysis that has been added to the FEIS related to address species with viability
concerns.
Public Interest #263: The Allegheny National Forest should expand the list of species with viability
concerns by using regional species lists, not just species occurring within the proclamation boundary of the
forest.
Sample Statement: The Forest Service states: “in order for a species to be evaluated, it must have
documented occurrence within the ANF proclamation boundary and be recognized by taxonomic experts.”
(DEIS at E-2) This standard is far too restrictive and does not follow what other National Forests have used in
evaluating which species to identity as having viability concerns. For example, in the Green Mountain
National Forest (GMNF) in Vermont and the White Mountain National Forest (WMNF) in New Hampshire,
the Forest Service there started the process for determining which species to include in their list of species
with viability concerns as follows: “first, existing lists or other compilations of potentially rare species in New
England were reviewed. From these, two large lists (one for animals, one for plants) of species that might be
at-risk were developed.” (Species Viability Evaluations, FAQ, White Mountain and Green Mountain National
Forests, pg. 1) (#327)
Sample Statement: The species evaluation was inadequate. The standards were too strict for the evaluation.
The Green Mountain and White Mountain National Forest looked at all of New England in their species
evaluation. The Allegheny looked at the Allegheny and not the broader region. (#351)
Response: The species viability process began with a list of more than 300 animals and more than 1200 plants
(FEIS p. 3-206). This process closely followed that completed by the Green and White Mountain. Species experts
were used to narrow the list to 78 species. The process is clearly outlined in Appendix E of the FEIS. The first
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step in the process was the Ecological Context which assessed ecological conditions at several broad scales
including the Mid-Atlantic Region.
Public Interest #264: The Forest Plan should prevent a decline in species viability.
Sample Statement: Declining species viability under the Draft Plan Alternatives violates sustainability
requirements for federal forests, which is based on the premise “to keep in existence”. (#295)
Response: The direct and indirect effects of Forest Service actions and the cumulative effects of all activities on
78 species with viability concerns were analyzed. In the short term, all of the Alternatives are expected to sustain
populations of all species. However, over the long term the analysis suggests that the direct and indirect effects of
management activities may increase viability risks for the timber rattlesnake. The Species Viability Evaluation
(SVE) recognizes the degree of uncertainty associated with making long term assumptions for this species.
Therefore a high priority will be placed on monitoring this species to ensure that Forest Service actions will not
lead to the extirpation of this species within the planning area. Seasonal road closures and trail relocation or
redesign will continue to be used as appropriate and where monitoring indicates a need for additional mitigation.
The SVE also considered the cumulative effect of all factors at play on the ANF including OGM development, the
anticipated loss of conifer due to hemlock woolly adelgid, the increase in non-native invasive plant species and
the anticipated establishment of the zebra mussel in the Allegheny River. The cumulative effects analysis
indicates future reductions in the distribution and persistence of some species. However, the ANF has a limited
ability to improve upon these outcomes because they are primarily the result of non-Forest Service actions as
described in the no Forest Service activity scenario (minimum benchmark analysis) (FEIS Appendix E).
Public Interest #265: The Forest Plan should promote and protect suitable, but unoccupied, habitat for
species of concern.
Sample Statement: The list of specific habitat types to be promoted and protected (Known active great blue
heron colonies, known occupied Allegheny woodrat nesting/denning sites, known occupied northern flying
squirrel nesting sites, etc.) should include “suitable” habitat in addition to “known” and “active”
sites/territories. Limiting priority protection to “known” and “active” sites is unnecessary and unwise.
Existing unoccupied but “suitable” habitat for these species should be protected. Such areas are vital for
providing space into which increasing populations can expand in the future. (#329)
Response: While the list of forestwide objectives (LRMP p. 20) focuses largely on known locations of species
with viability concern as suggested, this is only one part of the overall Forest strategy of ensuring that habitat is
provided for species with viability concerns. Forestwide goals of 1) maintaining and enhancing the distribution
and diversity of high quality habitat across the landscape, 2) contributing to the conservation and enhancement of
habitat for species with viability concerns and 3) providing connectivity, interior habitat and remote habitat
(LRMP p. 14) all contribute toward maintaining suitable habitat conditions for species with viability concerns.
Additionally, the LRMP includes forestwide (LRMP pp. 53-99) and Management Area design criteria (LRMP pp.
102-167) that help ensure habitat for all wildlife is maintained. As a result, management efforts related to species
with viability concerns are not “limited” only to protecting known habitats as suggested. They include a
comprehensive strategy, including forestwide monitoring (LRMP pp. 37-52), to ensure that suitable habitat for all
wildlife, including species with viability concerns, is maintained.
In addition, see response to PI #439 related to the forestwide strategy for ensuring species viability.
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Mammals
Public Interest #266: The Final EIS should define the optimum and suitable vegetative habitat conditions
for the Indiana bat and disclose whether components of that condition already exist on the forest.
Sample Statement: Under Part II - Strategy, 2006 Wildlife, Fish and Sensitive Plant Habitat. I question the
objective of “providing optimum and suitable vegetative habitat for Indiana bats on a minimum of 30 percent
of the ANF.” What is “optimum and suitable” vegetative habitat and what does it take to achieve that? I
believe that many of the components of that condition objective already exist on the Forest. (#215)
Response: Optimum Indiana bat roosting and foraging habitat occurs when dominant overstory canopy closure
ranges between 50 to 80%. Suitable habitat is more than 80% and between 30% and 50% canopy closure. These
percentages are part of the Indiana bat habitat suitability model (see Biological Assessment). Optimal habitat
conditions are often achieved through partial harvest treatments such as thinnings and shelterwood-seed cuts.
Public Interest #267: The Forest Plan should provide habitat enhancement for and monitoring of the
northern flying squirrel.
Sample Statement: A high priority should be placement of nest boxes throughout conifer bottoms to monitor
this species. Management activities that remove large conifers should not occur until NFS boxes have been in
place through a minimum of one season and no NFS have been documented in the area planned for
disturbance. The projected arrival of the Hemlock wooly adelgid and the continuing increase in oil and gas
exploration on the ANF increases the urgency to fully document the distribution of NFS on the ANF and the
threat they may pose to quality ANF habitat. (#213)
Response: The northern flying squirrel is discussed in Appendix E, the monitoring plan (LRMP p. 47), and the
project file. We agree that monitoring the northern flying squirrels is a high priority as indicated in the monitoring
section.
Birds
Public Interest #268: The Final EIS should include a more detailed analysis of the viability of the cerulean
warbler.
Sample Statement: The Forest Service concludes that the cerulean warbler, which is one of only four MIS,
does not have serious viability concerns (outcome B) under any of the proposed alternatives. This conclusion
and its underlying analysis is seriously flawed and is based on a very selective and biased reading of the
available scientific literature…It is really undisputed scientifically that this species is “area sensitive” and in
order to assure its presence and reproductive success, the most reliable method is to set aside large tracts, with
substantial unfragmented core areas. See Long Form at 13 and 16. There is some variance in the literature
regarding the minimum size for these areas, but there appears to consensus that areas of at least 1000 ha are
required. See e.g., Hyde, D., Thomson, D., and J. Legge. 2000, Special animal abstract for Dendroica cerulean
(cerulean warbler), Michigan Natural Features Inventory, Lansing, MI, 4 pp. See also Robbins, et al, 1989,
cited in DEIS and cited by every major source as one of the definitive studies regarding the habitat
requirements of this species…The DEIS never identifies the core areas in the ANF that exist, are relatively
protected from future fragmentation and that can provide sufficient habitat to insure the viability of the
Cerulean Warbler on the ANF…Allegheny State Park in New York, which is adjacent to the ANF contains
one of the Allegheny Plateau's largest known populations of this declining bird species. The DEIS
acknowledges, but never really addresses the significance of, the fact that Allegheny State Park is not subject
to active management activities like commercial logging or oil and gas development. The long form
recommends that all remaining large blocs of suitable habitat for this species be identified and protected but
the DEIS does not bother to do this. The DEIS correctly explains that the Cerulean Warbler in the ANF is
found almost exclusively in areas that are predominantly oak. Moreover the DEIS also correctly notes that the
A-158

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

species is “area sensitive” and generally requires large areas of mature forest with a canopy. Several studies
have also suggested that the species may be less area sensitive in areas that are more heavily forested and,
based on observations of the species in recent shelterwood cuts and similar openings, other studies suggest
that the warbler may tolerate a certain level of canopy gaps. However, the DEIS then, quite incorrectly and
arbitrarily, morphs these “suggestions” and “tolerances” into a conclusion that canopy gaps are actually
“required habitat” for this species and that because the Allegheny Plateau is heavily forested, the species is
not area sensitive in the ANF…Moreover although the scientific sources cited by the Forest Service expressly
note that mere occurrence does not necessarily indicate quality habitat. The long form also acknowledges that
single sightings of these birds in an area do not establish that there are breeding populations. (at 11), but then
the long form goes on to use such sightings as a basis for concluding that the species requires canopy
openings.(at 22-23)…The long form for this species does not even mention oil and gas development as a
threat. The Forest Service can cite no study which says that the long-term clearings needed for oil and gas
wellpads and the accompanying and essentially permanent roads do not fragment the forest in a way that
adversely impacts the Cerulean Warbler. Because such clearings and roads remove all vegetation and create
multiple, closely spaced openings the likely adverse impacts on a species that prefers large, mature trees in
large blocs of unfragmented forest seem self-evident. (#327)
Response: As suggested, the FEIS contains more in-depth discussion related to the cerulean warbler. Specific
information that has been added includes range wide research related to preferred landscape conditions and tract
size, use of canopy disturbances and open canopy conditions, more current information related to nest predation
and fragmentation, documented use in relation to road density, and site specific nest requirements (FEIS pp. 3-198
to 3-201, 3-214 to 3-215 and 3-233 to 3-238). In addition, the literature provided by the respondent has been
reviewed and although cerulean warblers on the ANF utilize upland forest to a greater extent than preferred
habitat described in the Michigan study, information on status and trends, use of bottomland and floodplain
habitat, recognition of this species preference for larger tracts of land, its preference for large diameter trees,
threats, and use of low intensity timber harvest for cerulean warbler management, is consistent with the
information included in the FEIS (pp. 3-198 to 3-201).
In addition to nest site characteristics, the FEIS also discusses landscape considerations and the analysis presented
shows that preferred landscape conditions consisting of predominately late structural conditions will be provided
on between 53% and 78% of the Forest under the Alternatives considered (FEIS p. 3-238) and that the preferred
Alternative, will maintain 61% of the suitable habitat in a landscape condition preferred by the cerulean warbler.
Table 3-54 also displays the amount of high quality remote habitat that will be provided and under the preferred
Alternative, 88% of existing high quality remote habitat will be maintained, habitat connectivity will be provided
on 23% of the ANF, forestwide core habitat will increase by over 50% and there will be a seven-fold increase in
the amount of late structural forest (FEIS p. 3-220). As a result, in addition to providing nest site conditions that
are utilized by the cerulean warbler on the ANF, all Alternatives also maintain landscape conditions required by
this and other area sensitive species (FEIS pp. 3-238 to 3-239).
It is suggested by the respondent that because it is not subject to timber harvest and development, that the
Allegheny State Park provides higher densities of cerulean warblers. However, density estimates used by Baird
and those used on the ANF were calculated differently and cannot be directly compared. In addition, Baird
documented a gypsy moth outbreak at his sample sites during the survey period. This outbreak would have altered
food abundance on a local scale and produced canopy openings, both of which could have affected cerulean
warbler densities on the sites sampled. For these reasons the ANF does not agree with the respondent’s
interpretation of Baird’s data.
Finally, information included in the FEIS includes data from over 50 documented sites on the ANF. There
certainly is range-wide variation in preferred habitat, and although the respondent disagrees with the assumptions
related to canopy closure and nesting, data presented in the FEIS (pp. 3-233 to 3-238) contains the most accurate
information available related to habitat use of the cerulean warbler on the ANF. Further, as documented in the
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FEIS, information presented is supported by scientific literature, as well as Forest monitoring (FEIS pp. 3-198 to
3-201, 3-214 to 3-215 and 3-233 to 3-238).
See also the response to PI #95, related to changes in the FEIS and the application of forestwide design criteria to
oil and gas development.
Public Interest #269: The Forest Plan should provide oak habitat for cerulean warblers.
Sample Statement: The DEIS states that oak is important for cerulean warblers, yet there is little oak in MAs
that will insure its regeneration. This seems counter to what an MIS is suppose to trigger in terms of
management, especially in response to a species as imperiled as the cerulean. (#106)
Response: As described on p. 3-235 of the FEIS, Alternative Cm will maintain the greatest amount of oak of all
the Alternatives considered due to the levels of regeneration harvest and associated reforestation treatments
proposed. Additionally, available habitat for the cerulean warbler will also be well distributed and will continue to
exist in all watersheds where it presently occurs. For these reasons, the preferred alternative will continue to
maintain a predominance of suitable habitat across the landscape and management under this alternative will
ensure that the forestwide viability for this species is maintained (FEIS p. 3-239). The anticipated forest
composition resulting under each of the alternatives is also discussed on pp. 3-132 to 3-135 and 3-159 to 3-161 of
the FEIS.
Public Interest #270: The Final EIS should include a more detailed analysis of northern goshawk viability.
Sample Statement: “The Northern Goshawk is a raptor bird species that prefers older forest habitat, featuring
conifers and open understories. The Goshawk is sensitive to human disturbance” (DEIS at 3-160). The
research available on the Goshawk in Pennsylvania primarily comes from Kimmel and Yahner (1994). For
this reason, the location of Goshawk nests were used to help identify good old growth corridor habitat. The
Draft EIS includes a discussion of the viability of the northern goshawk on page E-28. The conclusion for the
Goshawk's viability status can be found on page E-34. It is impossible, from the information available in the
Draft EIS, to determine what the rationale for the viability outcomes is…Of the twenty three active Goshawk
nest sites in the Allegheny National Forest, there is only one one-acre opening within 330 feet of an active
nest (SVE, pp. 11-12). Furthermore, only 2.5% of the habitat within a 1/4 mile of the nest site is in openings
or non-forest (SVE, p. 11). Forest-wide, 12% of habitat is labeled as opening or non-forest (DEIS, p. 3-78). It
is difficult to understand how the Goshawk is representative of forest with small openings and early structural
habitat patches when it is clearly avoiding areas with even small amounts of non-forest habitat…The
discussion within the Draft EIS focuses on the availability of mature forest habitat. That is a partial
implementation of a coarse filter. The reason that it is not a full implementation, is because the Goshawk is
not simply dependent on an overbroad definition of mature forest. In fact, there are significant amounts of
mature forest that the Goshawk does not use. The Goshawk avoids oak forest, steep sloped areas, and areas
close to medium use roads. Using a coarse filter to identify available habitat based on these habitat parameters
would have provided useful information. However, it would not have concluded that 75% of the forest is
good habitat, which is what the incomplete coarse filter analysis in the DEIS concluded…The DEIS does a
good job of acknowledging that the Northern Goshawk is dependent on a combination of coarse filter criteria:
“Comparisons of landscape habitat surrounding these nests indicated that in the Northern Hardwood Region
(which includes the ANF), goshawks selected nest sites with the following parameters; 1) extensive forest, 2)
nest sites farther from medium and heavy duty roads, buildings and forest edges, 3) nest sites near to tops of
plateaus and on relatively level ground and 4) nest sites with a mixed or coniferous forest component.” (p. 3168) However, when it comes to defining objectives for determining impacts to the Goshawk the Forest
Service narrows this criteria primarily to a single, overbroad criteria that “Maintain >70% forest cover and >
50% high forest canopy (for example forest greater than 50 years of age).” This overbroad criterion is then
used to determine potential impacts of the proposed plan on the Northern Goshawk. The overbroad criteria of
using >70% forest cover and >50% forest canopy is simply inconsistent with the literature and the Forest
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Service's own findings in the Species Viability Evaluation Data Collection Form…The discussion within the
Draft EIS does not contain any kind of a fine filter. There is no attempt at all to look at internal habitat
characteristics such as the under stories that Goshawk prefer to nest within, or the fact that Goshawk will
select American beech for nesting sites despite the overwhelming availability of other tree species such as
black cherry. Furthermore, despite the Goshawks well documented preference for large Unroaded Areas,
there is no analysis outside of Intensive Use Areas to determine what the proposed plans impacts would be to
these vital habitats in relation to Goshawk nesting success. This last point is particularly disconcerting
because of the analysis done on intensive use areas which documents a decline in quality habitat across all
proposed alternatives (p. 3-193) and the determination that Goshawk will likely decline due to oil & gas
drilling activity…The DEIS claims on page 3-169 that the proposed LRMP set a goal of 50 nesting pairs.
However, we searched the Forest Plan and could find no such goal. Furthermore, the proposed Forest Plan
itself inaccurately describes the Goshawk as a species that uses oak forest habitat, when in fact the Species
Viability Evaluation in the project file clearly documents that the Goshawk avoids the oak forest types
(despite its preference to large unroaded areas and the predominance of this forest type in those areas)
(proposed LRMP, p. D-1). While the proposed LRMP includes standards for protecting known nests, it
provides no standards or guidelines that will reasonably ensure that viability could be ensured for this species.
In fact, the DEIS determines that this species will likely decline under the proposed plan, but provides no
goals for increasing its habitat or ensuring that its basic habitat criteria of extensive forest cover, unroaded
habitat, gentle slopes, minimal human disturbance, and older forests will be preserved adequately (proposed
LRMP at III-30). Furthermore, the monitoring requirements for this species do not even require that habitat
meeting that defined in the DEIS on page 3-169 will actually be monitored, let alone preserved (proposed
LRMP, p. II-32). (#327)
Response: We agree with the respondent that the FEIS should contain a more detailed analysis of the northern
goshawk and a number of changes were made between the DEIS and FEIS. These changes included; 1) the
northern goshawk has been added to the Regional Foresters Sensitive Species (RFSS) list, 2) a more
comprehensive analysis of all known nests was conducted and this information is presented in the Biological
Evaluation (BE) (pp. 144-148), 3) using information provided by partners, 43 goshawk territories were identified
and analysis presented in the FEIS and the BE includes an assessment of territories, as well as nest sites, 4)
because of concerns related to increasing cumulative effects, greater protection is provided to known nests
through forestwide design criteria (LRMP pp. 84 and 85) under Alternatives B, Cm and D and 5) in an effort to
reduce potential impacts from oil and gas, to the extent that they can be applied (ROD p. 29), forestwide design
criteria will be applicable to oil and gas development on National Forest System lands under Alternatives B, Cm
and D.
In addition to requesting further analysis related to the northern goshawk, the respondent also raises a number of
concerns and perceived inconsistencies and each of these are addressed separately below:
•

“The northern goshawk is a species preferring older forests, conifer, open understories and is sensitive to
disturbance and it is impossible to assess viability from the information provided in the DEIS.” Habitat
preferences and effects related to the goshawk presented in the FEIS, are based on a more comprehensive
assessment of over 70 nests and 43 territories and include information on preferred habitat and use,
landscape considerations and forest population estimates. As a result, the information presented in the
FEIS (pp. 3-196 to 198, 3-230 to 3-232 and 3-268 to 3-270) and BE represents the best information
available related to goshawk habitat and use on the ANF. Additionally, because the forest contains
detailed information on habitat and use for this species and considering this information is based on over
15 years of monitoring, it is felt that the FEIS contains adequate information to assess the viability for this
species.

•

“The analysis presented in the DEIS is inaccurate and the goshawk clearly avoids areas with even small
amounts of non-forest habitat”: As described on p. 147 of the BE, although openings are generally

Allegheny National Forest Final Environmental Impact Statement

A-161

Appendix A—Public Involvement

selected against during nest site selection, within territories, openings were selected at levels close to their
forestwide availability, which is consistent with research that indicates that forests ideal for producing
prey contain small to medium openings (BE p. 139). Additionally, while the respondent disagrees, as
shown in Table 42 of the BE, small openings are found near some goshawk nests on the ANF, although
suitable nest habitat only includes forested lands (FEIS p. 3-231).
•

“A coarse filter analysis needs to be conducted to identify suitable habitat and needs to consider
topography, oak forest and proximity to roads”: A coarse filter analysis was completed and is summarized
on pp. 133-148 of the BE and includes an analysis of forest type, elevation, aspect and slope, as well as a
spatial analysis of roads and well densities. Additionally, analysis provided on p. 3-269 of the FEIS,
utilizes information provided by this analysis to identify unsuitable goshawk habitat, or habitat avoided,
as suggested.

•

“A coarse filter analysis would not have concluded that 75% of the Forest is suitable habitat”: While the
respondent disagrees with the amount of suitable habitat provided under each of the Alternatives (FEIS p.
3-231), assessment provided in the FEIS is based on documented goshawk habitat use on the Forest, and
as a result is considered the most accurate information available.

•

“Objectives for this species, particularly 70% forest cover and 50% mature forest and are too broadly
defined and are inconsistent with the literature and documented use”: Objectives related to the northern
goshawk are described on p. 3-197 of the FEIS. These landscapes are only part of a more comprehensive
set of objectives that also includes protecting known nests and preferred structural conditions within
known territories and providing the structural conditions necessary for foraging and nesting. Also as
described on p. 3-193 of the FEIS, the objective of providing 70% forest cover is consistent with that of
the Partner In Flight Landbird Conservation Plan for the Allegheny Plateau and forestwide design criteria
(LRMP pp. 84 and 85) require retention of the structural conditions that are consistent with documented
goshawk use on the ANF. Collectively, these objectives are expected to provide the conditions necessary
to maintain the viability of the northern goshawk on the ANF.

•

“The Plan inaccurately describes the goshawk as a species that uses oak habitat”: The northern goshawks
preference for upland and Allegheny hardwoods over oak is discussed in the FEIS (p. 3-197) and BE (p.
145) and while the goshawk utilizes oak with much less frequency than other forest types on the ANF,
some territories do contain a small oak component. Additionally, there has been much less goshawk
survey work within the oak forest type and for these reasons, oak is not considered unsuitable habitat.

•

“The plan provides no goals for increasing its habitat and ensuring that extensive forest cover, un-roaded
habitat, older forests and areas with minimal human disturbance are provided”: Although not species
specific, the LRMP contains a number of goals that will provide conditions required by the goshawk
including: 1) provide habitat connectivity, interior and remote forest habitat, 2) maintain a diversity of
high quality habitats across the landscape and 3) protect specific habitat elements crucial to the long-term
sustainability of species with viability concerns (LRMP p. 14). In addition, see response to PI #86, related
to the amount of remote and late successional forest provided under each of the Alternatives.

•

“Monitoring requirements do not require habitat monitoring”: Proposed monitoring does include habitat
monitoring and as described on pp. 37 to 52 of the LRMP, this monitoring will assess the relationship
between habitat and populations for the Northern goshawk. Although specific monitoring protocols will
be developed at a later date in the monitoring guide. In addition, see response to PI #437.

In summary, while data is always open to interpretation, considering that the analysis presented in the FEIS and
BE was based on data from over 70 nest locations and 43 territories that have documented goshawk use on the
ANF, and considering many of the habitat assumptions discussed in the FEIS are consistent with other research in
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the State (BE pp. 133-148), it is felt that the information presented accurately reflects goshawk habitat and use.
Also because the analysis is based largely on forestwide monitoring and research, the effects discussed are based
on the most current and applicable information available.
Public Interest #271: The Final EIS should include more detailed analysis of golden-winged warbler
viability.
Sample Statement: Songbird research on the ANF has demonstrated that even mature forest-breeding
songbirds use early successional habitat after breeding and during migration. The DEIS dedicates one
sentence to the golden-winged warbler, the most imperiled early successional songbird in the eastern US. This
is clearly not acceptable. Specific management prescriptions to maintain the viability of the GWW should be
discussed, or the effects of lack of management for this species should be made clear. (#106)
Response: We agree that many forest-breeding songbirds utilize early successional habitat after fledging and
during migration and approximately 59 percent of the ANF landscape will have conditions suitable for these
songbirds. Additionally, while the DEIS and FEIS contain little information related to the golden-winged warbler,
a detailed analysis of this species was completed as part of the Species Viability Analysis (SVE). Also, in an
effort to more accurately display effects to early successional species, the mourning warbler was added as a
Management Indicator Species (MIS) in the FEIS (pp. 3-202 and 203). Finally, utilizing this early successional
MIS, the FEIS assesses the availability of early successional habitat by Alternative (FEIS pp. 3-244 to 3-246). As
described, it is expected that naturally occurring habitat, combined with suitable habitat created through
management, will maintain adequate habitat to meet the needs of early successional species with viability
concerns such as the golden-winged warbler.
Public Interest #272: The Allegheny National Forest should not harvest timber during the nesting season
for migratory birds.
Sample Statement: The Migratory Bird Treaty Act bans the taking and killing of migratory birds, including
their eggs and nests. The DEIS does not address the fact that this law would be violated if logging or any
other activity that removes trees occurs during the nesting season for migratory birds (approximately April 1
to July 30th). Inevitably, tree removal during this time period would destroy migratory bird nests, any eggs in
those nests and any young birds in those nests. Inexplicably the DEIS does not even discuss whether there
should be restrictions on certain types of management activities in timber stands during the nesting season
and, if not, why not. The PLRMP does contain certain non-mandatory guidelines regarding management
activities near “active nests”…but does not do this for all migratory birds and does not appear to do it for the
Cerulean warbler. This is problematic both because it is non-mandatory (while the MBTA does not appear to
be discretionary) and because the applicability of the guideline depends upon the Forest Service knowing that
a tree contains active nests. For species like the Cerulean Warbler, which nests high up in the canopy, such
actual knowledge will almost never happen. Then, Table III-12 simply says that only activities like “site prep,
cleaning and weeding” may be restricted in timber stands from April 1 to June 30th. This guideline appears to
completely ignore the far greater threat that actual logging operations, or activities such as road building,
would create. (#327)
Response: Although some potential mortality to nesting birds from timber harvest is expected to occur (FEIS pp.
3-214 and 3-215), the ANF is a partner in the North American Bird Conservation Initiative and is in compliance
with Executive Order 13186, pertaining to Federal responsibilities to migratory birds (FEIS p. 3-257). See
response to PI #1 for discussion on the role of standards and guidelines in the LRMP.
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Reptiles
Public Interest #273: The Allegheny National Forest should prohibit logging that impacts timber
rattlesnake populations.
Sample Statement: Logging would of course mean deaths of timber snakes and rattlesnakes. I do not favor
that logging at all if it kills those species. (#44)
Sample Statement: Also, I would like to express concern for the Timber Rattlesnake and its need for a large
wild area. I have come across several Timber Rattlesnakes in the wild and it has always been an exhilarating
experience. To me they are an integral part of Pennsylvania wilderness. (#183)
Response: While this species utilizes timber-covered terrain, it also utilizes open forest edges, openings,
meadows, and open shrub lands. Clearcuts and areas of early structural habitats are important for providing small
mammals, a major dietary item of rattlesnakes. Removal of overstory vegetation near potential and known den
sites (during the winter months) would improve den site conditions by preventing shade over and increasing
basking opportunities.
There are several effects to the timber rattlesnake associated with timber harvest measured by the level of harvest
proposed. The effects are: loss of habitat, habitat fragmentation, isolation of populations and direct mortality
caused by humans and vehicles.
It is unlikely that timber harvest would fragment rattlesnake habitat to the point that populations would become
isolated under any Alternative. MA 2.2 would provide connected late-structural forest habitat with optimum
foraging conditions. Direct mortality would be reduced by design criteria to protect den sites and by restricting
road and motorized trail construction in 88 percent of the highest quality remote habitat on the ANF (FEIS p.
228).
Potential effects to the viability of timber rattlesnakes are described in the Species Viability Evaluation (Appendix
E of the FEIS), and in the Environmental effects section (FEIS pp. 3-241 to 3-246). Guidelines are provided to
protect rattlesnakes (see LRMP Timber Rattlesnake Guidelines, p. 87).
Public Interest #274: The Allegheny National Forest should prohibit taking timber rattlesnakes in MA 8.5
and adjust management if populations decline.
Sample Statement: Timber rattlesnake take not be allowed in Management Area 8.5. If populations continue
to decline in the ANF as they have statewide, we recommend reevaluation of management plan elements
affecting timber rattlesnakes in the future. (#63)
Response: We will continue to work closely with PA Fish and Boat Commission to assess the status of timber
rattlesnake populations on the ANF (LRMP p. 40). The LRMP includes monitoring provisions for rattlesnakes on
p. 40. If declines occur that threaten viability, more stringent controls on the taking of rattlesnakes may be
enforced.
Plants
Public Interest #275: The Allegheny National Forest should protect and enhance the American yew.
Sample Statement: Most definitely we need to protect and enhance the native American yew on the forest.
(#278)
Response: This comment is noted and forestwide design criteria exist (LRMP pp. 65 and 80) under all
Alternatives that will protect unique native plant species such as the American yew also known as Canada yew
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(Taxus canadensis). This species was analyzed during the SVE process and has been listed as a Regional
Forester’s Sensitive Species (RFSS) species for the ANF (LRMP pp. 89 and BE p. 261).
Threatened and Endangered Species
Public Interest #276: The Allegheny National Forest should emphasize maintaining or improving habitat
conditions for threatened and endangered species.
Sample Statement: None of the alternatives developed by the Forest Service improve or even maintain
current conditions for threatened and endangered species with viability concerns. Under all alternatives,
projected welfare of these species declines…See “Species viability outcomes in 2060” in DEIS table 2-3,
page 2-31. (#329)
Response: The ANF has completed a Biological Assessment for Federally listed species and consulted with the
U. S. Fish and Wildlife Service as required by the Endangered Species Act. Federally listed species and their
habitat are conserved under Alternative Cm. Federally listed species are not likely to be adversely affected by
Forest Service actions under Alternative Cm. The Biological Assessment was not available when the PLRMP was
released because consultation with USFWS was still in progress.
Species with Viability Concerns are addressed in Appendix E of the FEIS.
Public Interest #277: The Allegheny National Forest should take measures as described under Section
7(a)(1) of the Endangered Species Act to further the conservation and recovery of threatened and
endangered species.
Sample Statement: Under Section 7(a)(1) of the Endangered Species Act, government agencies shall utilize
their programs to further the conservation and recovery of threatened and endangered species. Efforts to
accomplish this goal were not included in the LRMP. We recommend that the Forest Service find the best
conservation and recovery measures for listed species on the ANF and evaluate how they can integrate these
goals into the LRMP. (#159)
Response: Appendix C of the Biological Assessment addressed the requirements of Section 7(a)(1) of the
Endangered Species Act. This appendix lists many of the proactive actions that the ANF will undertake to further
the recovery of these federally listed species.

3.10.3 Reintroduction of Species
Public Interest #278: The Forest Service should reintroduce wolves into the Allegheny National Forest.
Sample Statement: I'd like to see wolves reintroduced. Wolves are a vital part of the natural system. It's so
out of kilter now because we think only about ourselves, selfishly, and not about the animals. (#379)
Response: Reintroductions are specifically addressed under the following guideline:
“Re-introduction of native animal and plant species should occur only after the suitability of the habitat has been
assessed and coordination with the appropriate Commonwealth of Pennsylvania agencies has occurred. For most
re-introduction efforts, the appropriate Commonwealth agency will be the lead agency.” (LRMP p. 80)
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3.10.4 Effects of Climate Change
Public Interest #279: The Final EIS should consider climate change impacts on pollinator species.
Sample Statement: The Draft Plan fails to address world temperature change and its impact on pollinators'
feeding and breeding grounds on the ANF to ensure the survival of these species of birds, bees and butterflies
and the ecological cycle on which we all depend. These species pollinate flowering plants including trees.
(#295)
Response: A discussion of climate change can be found in Chapter 3 of the FEIS – Forest Vegetation Section.
The Final EIS does not speak specifically to global warming impacts on pollinator species for the ANF.
Studies have documented changes in plant flowering in response to global warming in combination with other
studies have shown that plants and animals may respond to different climatic cues and thus their synchrony may
be disrupted and this asynchrony between plants and pollinators may be one of the indirect effects of global
climate change. However, often little is known about the interactions between flowering plants and their
pollinators. Even when pollinators are known for specific plant species, information is lacking about the
pollinator’s habitat requirements, behaviors and life history requirements (Wall et al. 2003). Impacts to pollinators
from global warming are largely unknown.
The importance of ‘natural areas’ and ‘wildlands’ as refuges for pollinators from surrounding urban and
agriculture dominated landscapes by providing forage and nest sites as well as the importance of pollinators to the
‘natural areas’ and ‘wildlands’ is recognized and promoted with the Forest Service’s Celebrating Wildflowers
program. The ANF’s botany program implements the Celebrating Wildflower program through many activities, in
particular, the control of non-native invasive plant species, rare plant monitoring and native plant propagation
activities.

3.11 Lands and Special Designations
3.11.1 General
Public Interest #280: The Forest Plan should retain all special area designations currently in the 1986
Forest Plan.
Sample Statement: [We] strongly support the decision to retain all special designations from the 1986 Forest
Plan. These designations are important elements of assuring the public that these areas will be managed
appropriately for their intended uses. (#329)
Response: The ANF has retained all special designations from the 1986 Forest Plan including Wild and Scenic
River, National Recreation Area, Scenic Area, Wilderness, Research Natural Area, and Kane Experimental
Forest.
Public Interest #281: The Final EIS should detail how management area boundaries were determined for
each Alternative.
Sample Statement: There is no information presented on how the management prescriptions were mapped
under each alternative, nor on the exact methodology, rules and sideboards of the process that would allow for
replication of the process with a common outcome. The process described does not provide enough
information to judge whether any two people might come up with the same answers (for example, make the
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same determinations). Please explain how the management area boundaries were determined under each
alternative. (#443)
Response: Material has been added to describe this. See FEIS, Chapter 2, pp. 2-44 and 2-45.

3.11.2 Land Acquisition and Disposal
Public Interest #282: The Forest Plan should include standards and guidelines for the sale or trade of
National Forest System lands.
Sample Statement: I would recommend that Standards and Guidelines be developed to dictate when the
ANF might consider selling a parcel of land, whether it is an outright sale of a parcel or a trade of an ANF
owned parcel for another privately owned parcel. (#235)
Response: This decision is beyond the scope of the LRMP. Currently, there are only two authorities that allow for
the sale of National Forest System land, both of which are very restrictive:
•

The Small Tracts Act allows for the sale of small parcels of land.

•

The Forest Service Facility Realignment and Enhancement Act of 2005 allows for the sale of
administrative sites no longer needed by the Forest Service.

The Exchange of National Forest System land is governed by existing laws and rules and spelled out in Forest
Service Manual 5430 and related handbooks.
Public Interest #283: The Allegheny National Forest should place a moratorium on further land purchases.
Sample Statement: I also feel that it is time for the U.S.D.A. Forest Service to reconsider its land acquisition
policy for the Allegheny National Forest. Why does the Allegheny National Forest need to expand anymore?
It seems that there are enough challenges (and serious problems) facing the Allegheny National Forest
already. I would call for a moratorium on further land purchases on the Allegheny National Forest. I think it is
also time for U.S.D.A. Forest Service personnel to adopt a friendly, respectful attitude on inholder-residents
within the proclamation boundaries. (#292)
Response: The long term desired condition for ANF lands would be a slightly expanded land base with fewer
gaps of non-National Forest ownership. To address conflicts with local government over land policies, the LRMP
has added a goal (LRMP p. 15) for collaboration with county and local governments to ensure that land
adjustments benefit both Federal and local interests. As a practical matter the ANF has had a very small land
acquisition program and has obtained lands only from willing sellers.

3.11.3 Wilderness
Roadless Area Inventory
Public Interest #284: The Allegheny National Forest should reconsider the 2,500 acre core area concept
used to determine the roadless area inventory.
Sample Statement: We would like to address in general our concerns and issues with the roadless inventory
process as detailed in Appendix C of the DEIS. We specifically take issue with “core area” concept. The “R9
Guidelines for Completing Roadless Area Inventories During Forest Plan Revision” (August 1997) attempts
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to quantify the idea of “solitude”. In doing so it applies a 2,500 acre “core area” concept that results in
an…arbitrary interpretation of the wilderness statutes and the criteria for roadless areas found in the Forest
Service Handbook. (#327)
Response: Appendix C has been changed to help further clarify how core area and criteria 7.11.b criteria were
applied. Core solitude came into play with only one of the eight criteria for areas in the East (7.11.b.3). In Step 3,
core area calculations were made as part of an evaluation of all 7.11.b criteria. A core area which provides
“outstanding opportunities for solitude or a primitive and unconfined type of recreation” is an important
consideration as identified per R9 Guidelines for Completing Roadless Area Inventories During Forest Plan
Revision (August 1997). The idea is to screen out oddly shaped, narrow or gerrymandered configurations that
may meet the minimum acreage requirement, but could never be managed to provide the degree of solitude
characteristic of wilderness. The Recreation Opportunity Spectrum (ROS) is a combination of activities, settings,
and probable experience opportunities arranged along a continuum of six classes (primitive, semi-primitive nonmotorized, semi-primitive motorized, roaded natural, rural, and urban). These classes help planners identify areas
of a National Forest where a certain experience has the greatest opportunity to occur (USDA 1982). ROS is
important in properly applying the semi-primitive core area concept for “outstanding opportunities for solitude or
a primitive and unconfined type of recreation” (stated in the Wilderness Act). Core area size can be found in
Tables C-9 to C-12 of Appendix C. In Table C-13 (p. C-29), areas were provided supplemental analysis which
was based on multiple factors or criteria and further identifies why they were being eliminated. No areas were
eliminated based on core area alone.
Public Interest #285: The Allegheny National Forest should reconsider the elimination of roadless areas
from the inventory due to the presence of roads, utility corridors and other improvements.
Sample Statement: In certain areas…roads that are not classified as Maintenance Level 3-5 roads have been
counted as “improved”, by changing, when convenient, the definition of improved roads from “created on the
land for the purpose of travel by passenger vehicles (four-wheeled, 2-wheel drive)” to “drivable by fourwheeled, 2 wheel drive vehicle and are maintained to legally allow public use by any type of vehicle.” This
has led to the arbitrary exclusion of areas from the roadless inventory for having too high a road density. The
7.11b criteria require consideration that “improvements” be “disappearing or muted” which suggests a caseby-case determination of the improvements in question and their relationship to the overall area and the
perpetuation of wilderness values. However, the R9 guidelines again go beyond FSH criteria in creating a
blanket rule that does not permit certain improvements at all…We are especially concerned with exclusion of
areas from the roadless inventory simply because of the mere presence of a utility corridor…A high density of
utility corridors, or a specific utility corridor because of its size, may not be appropriate, but we believe that in
many cases areas have been excluded because of utility corridors that do not, overall, detract from wilderness
values. (#327)
Response: New information has been added to Step 2 of Appendix C to help clarify how improvements were
considered (pp. C-12-C-14). In Step 2, analysis areas were analyzed to determine whether or not there were
existing improvements and/or activities that are not allowed in inventoried roadless areas as per the criterion for
including improvements (7.11.a) and inventorying roadless areas in the east, FSH 1909.12 7.11.b.1, 7.11.b.2,
7.11.b.4 and 7.11.b.5. Guideline L of the R9 Guidelines for Completing Roadless Area Inventories During Forest
Plan Revision - August, 1997 (p. 8) was also used to help identify improvements that are not allowed in
Inventoried Roadless Areas.
Public Interest #286: The Allegheny National Forest should reconsider the 7.11 (b) criteria used in Step 1 of
the Roadless Area Inventory:
Sample Statement: We are concerned about the application of Criteria 2. Why are these 7.11 criteria being
used rather than 7.11b criteria for eastern forests? We believe these areas meet 7.11b criteria for the roadless
inventory and should not have been eliminated. (#327)
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Response: The roadless area inventory follows direction found in FSH 1909.12. As stated in Appendix C of the
FEIS, sections 7.11, 7.11a and 7.11b of FSH 1909.12 and WO Amendment 1909.12-92-1, effective 8/3/92, all
apply to Forests in the Eastern Region. The R9 Guidelines for Completing Roadless Area Inventories during
Forest Plan Revision (August 1997) provides further clarification of FSH 1909.12 for application to the Eastern
Region. The entire forest was evaluated against all criteria found in FSH 1909.12. However, special attention was
given to 7.11b criteria. Appendix C has been changed between draft and final to help clarify when and how
criteria were applied.
Public Interest #287: The Allegheny National Forest should consider reconfiguring areas to facilitate reevaluation and addition to the Roadless Area Inventory.
Sample Statement: We are concerned that no attempt was made to reconfigure certain areas to remove the
sections that did not meet roadless inventory criteria and then to re-evaluate the area. (#327)
Response: If an area contained improvements that are not allowed, the area was then examined to determine if it
could be reconfigured to exclude those improvements. By examining the location and spatial distribution of the
improvements, viable analysis areas could still exist, especially within the larger analysis areas. Boundary
considerations were based on the R9 guidelines to “follow natural or relatively permanent human-made features”.
Utility corridors, improved roads, private inholdings and natural features were used to reconfigure new analysis
area boundaries where feasible. Natural features such as ridgelines, streams or other prominent features were used
to draw new boundaries where appropriate and available. The reconfigured areas excluded “significant current
mineral activity”, highly developed recreation sites, railroads, utility corridors, some private lands and high
standard trails. Not all areas could be reconfigured due to the size, location, topography or amount of
improvements in the area. Extensive flat topography was not conducive for establishing new boundaries around
improvements. New acreages were calculated for each reconfigured area. If the areas could not be reconfigured
and they contained disqualifying improvements, they were eliminated (see Appendix C of the FEIS, pp. C-14 to
C-20). In addition, see response to PI #285.
Public Interest #288: The Allegheny National Forest should not eliminate lands from wilderness
consideration based upon mineral ownership status.
Sample Statement: We are advocating that the nine proposed wilderness areas in this comment letter be
recommended by the Forest Service for Wilderness Study regardless of mineral ownership status. However,
we are also advocating the acquisition of mineral rights underlying all nine areas be made a priority of the
Forest Service. (#92)
Response: The ANF did not eliminate lands from wilderness consideration based upon mineral ownership status.
We agree, there is no requirement that subsurface rights be purchased prior to recommendation as wilderness
study areas. However, the roadless area inventory requires an assessment of improvements in the area as found in
criteria 7.11.b.2 (Appendix C) which states that “improvements in the area are being affected by the forces of
humans, rather than the forces of nature. The ANF looked at the extent and presence of current mineral activity to
determine if areas were being affected by the forces of humans. Consequently, the ANF felt that areas of oil and
gas development were areas “trammeled by man” and where man himself is more than a visitor.
The roadless area inventory and evaluation includes further discussion of mineral activity and how it was applied
to the inventory and evaluation process. Significant mineral activity was considered an improvement that was
neither disappearing nor muted. To analyze for “significant current mineral activity”, we considered a
combination of active wells plus roads that access the active wells. An active well alone or a road used to access
abandoned or plugged wells was not considered “significant current mineral activity” (Appendix C of the FEIS,
step 2). This follows R9 guidelines for 7.11a (4) which states “Do not include areas of significant current mineral
activity, including prospecting with mechanical earth-moving equipment”. The inventory may include areas
where the only evidence of prospecting is holes that have been drilled without access roads to the site.
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Regardless of not owning the subsurface rights (ownership status), the ANF has recommended two areas
(Chestnut Ridge and Minister Valley) as WSA in the ROD. See PI #94 for discussion on the acquisition of
mineral rights.
Public Interest #289: The Allegheny National Forest should reconsider the 7.11 (b) criteria used in Step 1 of
the Roadless Area Inventory.
FOR ANALYSIS AREA 1-8
Sample Statement: Area 1-8: This is the proposed Hickory Creek Addition…We disagree with the R9
guidelines that the mere presence of a utility corridor automatically prohibits expansion of the Wilderness
area. (#327)
Response: Area 1-8. The utility corridor that separates the Hickory Creek Wilderness and 1-8 is a prominent
corridor that has been altered by human influence. It is neither muted nor disappearing. The corridor separates the
two areas into discontiguous units. As a stand alone area, 1-8 was carefully evaluated for roadless consideration.
Multiple factors led to the elimination of Area 1-8 as identified in Appendix C of the FEIS. The Appendix
contains new information and changes in regard to Area 1-8 (see pp. C-12, C-20, C-22, C-28 and C-29).
FOR ANALYSIS AREA 3-8
Sample Statement: Area 3-8: The majority of this area remains in its natural, unroaded condition and meets
7.11b criteria. There is no justification for its exclusion from the roadless inventory simply because it is
“only” 1,960 acres. (#327)
Response: Area 3-8. Multiple factors led to the elimination of Area 3-8 as identified in Appendix C. New
information/changes have been made to this section to help clarify how criteria were applied.
FOR ANALYSIS AREA 3-13
Sample Statement: Area 3-13: The proposed Allegany Recreation Area provides an important bridge to
Allegany State Park and features the North Country National Scenic Hiking Trail. This area's size is
arbitrarily reduced in the GIS mapping phase giving the impression that it is smaller, and fragmented by
private lands when this is in fact not the case…We do not see how…this area…cannot…meet 7.11b criteria.
(#327)
Response: Area 3-13. This area is bound by State Highway 280/346 to the south and the ANF proclamation
boundary and Allegany State Park to the north. The size of the 3-13 analysis area is depicted accurately both in
Appendix C of the FEIS and on Map 9. Multiple factors led to the elimination of Area 3-13 as identified in
Appendix C. New information/changes have been made to this section to help clarify how criteria were applied in
this step.
Public Interest #290: The Allegheny National Forest should reconsider the criteria used in Step 2 of the
Roadless Area Inventory for areas 1-2, 1-3, 1-6, 1-15, 1-17, 1-23, 1-25, 1-27, 1-28, 1-33, 1-35, 2-4, 2-6, 2-11,
2-14, 2-15, 2-24, 2-26, 2-27, 3-2 and 3-5.
Sample Statement: In general, our concerns with areas eliminated in Step 2, are (1) that some were
eliminated without being reconfigured, (2) the use of the mere presence of utility corridors to eliminate areas,
(3) the inclusion of unimproved roads in calculating road density, and (4) overestimation of the impact of oil
and gas development. (#327)
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Response: All of these select areas have been added to Appendix C of the FEIS. All areas were examined to see
if they could be reconfigured into potentially viable analysis areas for further inventory and documented in step 2.
These select areas help represent how all areas were considered for reconfiguration.
Public Interest #291: The Allegheny National Forest should add the acreage below the utility corridor to
the Minister Valley area for wilderness designation.
Sample Statement: On page 21 of Appendix C of the DEIS it states that approximately 845 acres were left
off southern ends of the proposed area due to a pipeline that crosses east to west. These excisions are not
necessary. The entire area can be managed as MA 5.0, with the pipeline recognized as a non-conforming use
until such a time as it can be decommissioned or re-routed. Thus, we are advocating that the full 9,990 acres
be managed for Wilderness Study, as opposed to the 9,145 acres after the excisions. (#443)
Response: The ANF conducted a field review of the utility corridor in Minister Valley. The corridor is muted but
there is a valid easement for use and development of the corridor. Future development of the corridor would not
be conducive to wilderness values. Therefore the ANF did not include the area south of the corridor. This area and
the area west of Forest Road 420 is designated MA 3.0 in the ROD.
Public Interest #292: The Allegheny National Forest should add the acreage below the utility corridor to
the Tracy Ridge area for wilderness designation.
Sample Statement: Approximately 500 acres of the proposed area lie south of a pipeline corridor at the
southern end of the area. We are advocating that the pipeline and this acreage be included in the Wilderness
Study Area and managed as MA 5.0 land. (#92)
Response: The utility corridor in question is well defined and well maintained. We feel that the activity
associated with use and maintenance of the corridor, including clearing and brushing with mechanized equipment
would not be conducive to wilderness values. In the ROD, Tracy Ridge has been selected as National Recreation
Area in which the land below the corridor is included as MA 8.2.
Public Interest #293: The Allegheny National Forest should add the acreage below the utility corridor to
the Chestnut Ridge area for wilderness designation.
Sample Statement: We are advocating that the Chestnut Ridge area be recommended for Wilderness Study.
This area is currently under MA 6.1 status…However, the recommended Wilderness Study Area should
encompass the entire proposed 5,191 acre area, including the small portion of acreage south of the east-west
pipeline at the southern end of the area. (#92)
Response: The utility corridor in question is well defined and well maintained. We feel that the activity
associated with use and maintenance of the corridor, including clearing and brushing with mechanized equipment
would not be conducive to wilderness values. The ANF followed R9 Guidelines when evaluating utility corridors
as described in Appendix C.
Public Interest #294: The Allegheny National Forest should reconsider the roads identified as improved in
Step 2 of the Roadless Area Inventory for areas 1-7, 1-19 and 1-21.
Sample Statement: Area 1-7: There is a major discrepancy here between the map before configuration (Map
18) and the road identified as improved after configuration. Map 18 accurately identifies the improved roads
in this area, and does not identify Forest Roads 249, 550, and 550A as improved roads because they are not
improved roads. But after the reconfiguration (a reconfiguration clearly done to emphasize the area free of
improved roads), Forest Roads 249, 550, and 550A are suddenly changed to improved road status. (#327)
Sample Statement: Area 1-19:…the roads identified as “improved roads” appear to change between Step 2
and the reconfiguration of this area. Forest Roads 263, 263A, 263Aa, 500, 500A, 501, and 140 are not
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“improved roads” under the definition and this fact is recognized on Map 29. This area also suffers from the
arbitrary exclusion of any utility lines, even though “muted” utility corridors are permitted by 7.11b criteria.
(#327)
Sample Statement: Area 1-21:…Forest Road 212 (which has been closed to vehicular traffic for 20 years) is
given improved road status only after the area was reconfigured. The reconfiguration itself wouldn't have
made sense except that Forest Road 212 was not identified as an improved road in Map 31 because it, in fact,
is not an improved road. (#327)
Response: The roads in these areas (1-7, 1-19 and 1-21) were carefully considered on a case-by-case – road-byroad basis, in consultation with the Forest Road Engineer to determine if they met the definition of an improved
road. Each road selected has been identified in Step 2 of Appendix C (p. C-21).
Public Interest #295: The Allegheny National Forest should reconsider the criteria used in Step 3 of the
Roadless Area Inventory for areas 1-9 (Morrison), 1-20 (Allegheny Front), 1-24 (Clarion River), 1-31
(South Cornplanter), 2-17 (Cornplanter), 3-1 (Hearts Content) and 3-18 (Verbeck Island) for inclusion in
the Roadless Area Inventory.
Sample Statement: We believe these areas meet the 7.11b criteria for inclusion in the roadless inventory:
Area 1-9 (Morrison)…Area 1-20 (Allegheny Front)…Area 1-24 (Clarion)…Area 1-31 (South
Cornplanter)…Area 2-17 (Cornplanter)…Area 3-1 (Hearts Content)…Area 3-18 (Verbeck Island). (#327)
Response: We took a hard look at each of the areas listed above as to their eligibility for the roadless area
inventory. The results of the inventory process are found in Appendix C of the FEIS. New information/changes
have been made to Appendix C intended to help clarify how these areas were considered. The Forest followed
FSH 1909.12, Chapter 7 and the August 1997 R-9 Regional Forester letter to evaluate potential Roadless Areas.
The inventory evaluation matrix in Step 3 of Appendix C denotes how each area considered either qualified for
the inventory or not, based on size (Section 7.11) and the 8 criteria found in Section 7.11b. Table C-13 (Appendix
C of the FEIS, p. C-29) also provides supplemental reasons for eliminating areas. The Allegheny Front area was
eliminated from the roadless inventory, however upon Forest Supervisor review, it was evaluated for wilderness
potential as detailed in Appendix C. New information for the Morrison area has been added to reflect oil and gas
development that has occurred in the vicinity of the Morrison Trail and Rimrock. Intensive oil and gas
development is also occurring in adjacent areas.
Management of Roadless Areas
Public Interest #296: The Allegheny National Forest should not be managed to preserve roadless areas.
Sample Statement: While [we] believe that there should be roadless areas in some national forests, it makes
little sense on the ANF. The areas are so small they are inconsequential. Roadless areas will serve little
purpose on the ANF. (#106)
Response: The opinion is noted. There are procedural requirements of forest planning that require the inventory
and evaluation of lands for wilderness (e.g. roadless areas). At present, the Roadless Area Conservation Rule (36
CFR Part 294) and other interim directives that limit activities in roadless areas are in effect. These rules affect all
National Forests including the ANF.
Public Interest #297: The Final EIS should include the designation of a management area that encompasses
all roadless areas.
Sample Statement: Protect all Inventoried Roadless Areas…from commercial exploitation by creating a
management zone for these areas that preserves their unroaded character. (#295)
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Response: Management areas that protect inventoried roadless areas have been included in the LRMP. They
include MAs 5.1, 5.2, 7.2, 8.2 and 8.3. MA 8.1 also provides for roadless areas on islands.
Wilderness Study Areas and Wilderness
Public Interest #298: The Allegheny National Forest should utilize a wildland complex philosophy for
making wilderness area recommendations.
Sample Statement: The plan looks at the roadless areas individually, without considering the big picture, and
without looking far enough ahead. The highest priority for the ANF should be to protect wildland complexes,
in which two or more roadless areas are combined for protection in a long-term perspective. While two units
may now be separated by a power line, that line may be removed in the future and the areas joined. Where a
low-standard road separates two units, it should be remembered that birds and mammals easily cross that road
and utilize the whole area. Three wildland complexes of the ANF deserve this consideration: 1. Wilderness
recommendation for Allegheny Front, Hickory Creek Addition, and Minister Valley, supplemented by the
existing Hickory Creek Wilderness and Hearts Content Natural Area. This complex is a large block running
from the Allegheny River up onto the plateau. 2. Wilderness recommendation for Tracy Ridge, Chestnut
Ridge and Cornplanter, which is situated directly across the lake from Tracy Ridge. 3. Wilderness
recommendation for Tionesta Scenic Area and Research Natural Area plus adjoining roadless lands. The plan
should anticipate the end of the existing oil and gas activities in parts of this complex and provide protection
that will assure restoration and protection of the outstanding old-growth forest in the long run. (#269)
Response: The Forest followed FSH 1909.12 and the R9 Regional Forester’s August 1997 letter to establish the
Roadless Area Inventory and complete wilderness evaluations. The criteria used and rationale is in Appendix C of
the FEIS. Parts of each of the three “wildland complexes” mentioned in this comment were identified as special
Management Areas in the ROD (pp. 17-20) and are assigned to MAs that include 5.1, 5.2, 7.2, 8.2, 8.3 and 8.5.
All of the management areas prohibit scheduled timber harvest and new road construction. In addition, MA 2.2
recognizes these areas as important for wildlife and provides connectivity to these areas through management that
provides late structural habitat.
Public Interest #299: The Allegheny National Forest should consider the matrix of even-aged forest when
making wilderness recommendations.
Sample Statement: A Forest Management Plan Alternative aimed at satisfying environmental groups and
timber interests, by supplying additional wilderness designation within a matrix of even-aged stands managed
for early/mid-successional species does not mean an overall balance is achieved on the Forest. We would
argue that such a management directive is detrimental to the forest as a whole. Wilderness areas, while an
important component of the forest, quickly become those previously mentioned islands, surrounded by a sea
of forest managed quite unlike the natural place it encompasses. (#331)
Response: The ANF LRMP based on Alternative Cm uses existing wilderness (MA 5.1), wilderness study areas
(MA 5.2), national recreation areas (MA 8.2) and remote recreation areas (MA 7.2) to provide a set of core areas
with very little human generated disturbance. Connecting these areas is Management Area 2.2 that also provides
for older forest habitat while also conserving remote areas within this Management Area. With this approach, the
LRMP strives to maintain a substantial portion of the forest as source habitat for species that need older forest or
require limited human disturbance. In other Management Areas (primarily MA 3.0) there will be substantial
legacy elements such as reserve trees, snags, down trees, and areas of deferred harvest around riparian areas and
other features. In addition, see response to PI #235.
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Public Interest #300: The Allegheny National Forest should maximize wilderness recommendations to
provide future old-growth forests and core habitat areas.
Sample Statement: The scarcity of existing old-growth in the eastern United States, coupled with the
knowledge that designating wilderness will in time have the inevitable effect of producing large stands of late
successional and old-growth forests, should considerably inform the decision-making process with regard to
maximizing ANF wilderness protections during Forest Plan revision. We should be planning to permanently
protect select parcels of the ANF's 100-year-old trees today so that there will be significant representations of
500-year-old trees 400 years from now. (#443)
Response: The ANF recognizes the importance of old growth forests and provides an emphasis on late structural
or multi-aged forest (forest in its mature and/or old growth stages) in MAs 2.1, 2.2, 5.1, 5.2, 6.1, 7.2, 8.1, 8.2, 8.3
and 8.5. Consequently, the ROD emphasizes late structural forest on over 204,000 acres. While wilderness does
provide for old growth forests to evolve, it is not the only designation used to emphasize late structural or old
growth forest. With forest health threats to the ANF, other designations that retain management flexibility may
better contribute to the desired conditions of older forest.
Public Interest #301: The Final EIS, Appendix C, should reconsider the “sights and sounds” statement
being applied to Minister Valley.
Sample Statement: We…strongly disagree with the statement on page 63 of Appendix C of the DEIS that
“noise and visual disturbance along SR 2001 and 2002 as well as near the adjacent private lands and along the
adjacent snowmobile trail would adversely affect wilderness character within the sight and sound distances of
these edges.” [of Minister Valley Proposed Wilderness] This is a subjective statement, and here again the
“sights and sounds” argument is being applied even though it is not relevant to whether or not an area
qualifies for wilderness designation. (#443)
Response: Minister Valley met the roadless inventory criteria and was evaluated for its potential as a wilderness
study area. On p. C-66 of Appendix C of the FEIS, the evaluation of Minister Valley includes recognition that
“noise and visual disturbance along SR 2001 and 2002, as well as near the adjacent private lands and along the
adjacent snowmobile trail would adversely affect wilderness character within the sights and sound distances of
these edges”. This statement is provided in order to describe the impacts of adjacent activities, which include sight
and sound disturbance. The evaluation of wilderness areas follows direction found in FSH 1909.12, Chapter 7
which includes an assessment of the potential addition of roadless areas to the National Wilderness Preservation
System to determine the mix of land and resource uses that best meet public needs. An area recommended as
suitable for wilderness must meet the tests of capability, availability, and need. In addition to the inherent
wilderness quality it possesses, an area must provide opportunities and experiences that are dependent upon or
enhanced by a wilderness environment. The FS addressed capability, availability and need for Minister Valley in
Appendix C. The FS also stated on p. C-39 of Appendix C that “the evaluations are based on a somewhat
subjective system . . .” as “there is no purely scientific way of rating something as subjective as wilderness
attribute and value.”
Public Interest #302: The Allegheny National Forest should increase the percentage of acres of designated
wilderness areas on the ANF.
Sample Statement: The Allegheny National Forest contains only 9,031 acres of designated wilderness, or
only 1.8% of the Forest…The public overwhelmingly supports wilderness preservation (DEIS at C-80) and
Congress has acknowledged the urgent need for wilderness, specifically establishing more permissive criteria
for wilderness in the East. Yet, the Forest Service seems to resist this aspect of Forest management. The
preferred alternative in the DEIS, Alternative C, proposes only two wilderness study areas that would increase
the percentage of the Forest managed as wilderness to only 4.5% of the Forest. The best alternative for
wilderness, Alternative D, results in only 5.6% of the Forest managed as wilderness…Compare this to the
possible 6.0% of the Forest that may be committed to oil and gas development by 2025 and therefore in a
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non-forested condition. Considering the multiple-use mandate of Forest Service management, we find this to
be a striking imbalance disfavoring outdoor recreation, watershed protection, and fish and wildlife protection.
(#327)
Sample Statement: Wanting to preserve exceptional wilderness in the Allegheny National Forest is more
than what can be bought and sold. This is value not measured in board feet, employment, or mile of road.
Wilderness is not just a commodity or property of institutions to be degraded and destroyed. Humans need
beauty, meaning and solitude of untouched nature and expect our government to honor and value these basic
needs as much as any other. The importance of timber production and the need to utilize public land for many
uses cannot be overstated. However, saving 54,460 acres in a mammoth 513,000 does not seem too much to
ask - to protect these tiny remaining wilderness areas for current and future generations. (#304)
Response: The Forest does not have the authority to designate Wilderness. Only Congress has that authority. The
Forest followed the FSH 1909.12 direction and the August 1997 R9 Regional Foresters letter in completing the
Roadless Area Inventory and Wilderness Evaluation as described in Appendix C of the FEIS. The primary
purpose of the roadless inventory and wilderness evaluation is to determine which areas on the Forest have the
best potential for inclusion in the National Wilderness Preservation System. It is a matter of whether or not an
area would be capable and available for wilderness designation as discussed in Appendix C. We feel that the
decisions made in the ROD (pp. 18 and 19) to recommend Chestnut Ridge and Minister Valley provide an
opportunity to increase wilderness on the ANF in the best potential areas.
Public Interest #303: The Allegheny National Forest should consider Upper Clark's Island and Verbeck
Island for wilderness recommendation.
Sample Statement: Also, the recently purchased upper Clark's Island would be a great addition to the
wilderness islands and it looks like that was not considered at all...I'm not sure if Verbeck Island has any
development, but if not, it also seems worthy of wilderness consideration. (#162)
Response: Upper Clark’s Island and Verbeck Island were included in Appendix C of the FEIS. However, these
areas did not meet roadless inventory criteria. Both islands are included in MA 8.1, Wild and Scenic River, which
provides long term protection of these areas. Design Criteria found in the LRMP for MA 8.1 prohibit road
construction on islands in Wild and Scenic Rivers. Scheduled timber harvest is also prohibited in this MA.
Public Interest #304: The Allegheny National Forest should designate Tracy Ridge, Chestnut Ridge,
Minister Valley, Allegheny Front, Cornplanter, Clarion River, Tionesta, Morrison, and Hickory Creek
Addition as Wilderness Study Areas.
Sample Statement: I support the designation of all…wilderness areas that are being proposed by the Friends
of Allegheny Wilderness in A Citizens' Wilderness Proposal for Pennsylvania's Allegheny National
Forest…The four areas that are most important to me are Hickory Creek, Minister Valley, Morrison Run, and
Tionesta. I believe these four places clearly show the diversity in biology and topography of the Allegheny
National Forest. They also contain many striking rock formations, especially the large outcroppings to the
north of where Tanbark Trail crosses the East Branch of the Hickory Creek, and also the cliff lines on both
sides of the lower part of Minister Valley. (#256)
Response: Each area, Tracy Ridge, Chestnut Ridge, Minister Valley, Allegheny Front, Cornplanter, Clarion
River, Tionesta, Morrison, and Hickory Creek Addition were carefully considered during the evaluation of
roadless areas process found in Appendix C of the FEIS. Cornplanter, Clarion River, Tionesta, Morrison, and
Hickory Creek Addition did not meet the criteria for inventoried roadless areas and were not evaluated for
potential wilderness recommendation. Areas that were evaluated for their wilderness potential include Allegheny
Front, Minister Valley, Tracy Ridge and Chestnut Ridge. In Alternative Cm, Chestnut Ridge and Minister Valley
are selected for recommended wilderness study areas, Cornplanter, Tracy Ridge and Allegheny Front as National
Recreation Areas (MA 8.2), Clarion River and Hickory Creek as Remote Recreation Areas (MA 7.2), Tionesta as
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a Scenic and Research Natural Area (MA 8.3 and MA 8.5) and Morrison as Late Structural Linkages (MA 2.2).
MAs 7.2, 8.2, 8.3 and 8.5 do not permit new road construction, while MA 2.2 only permits new road construction
under very narrowly defined situations (see LRMP p. 112). All of these MAs strive to develop older forest
conditions. See the ROD for the rationale for wilderness designations (pp. 18 and 19).
Public Interest #305: The Forest Plan should not include wilderness study areas or remote recreation areas
because sufficient wilderness already exists in the region.
Sample Statement: I believe some modifications to Alternative C, preferred by the Forest Service, are
needed to strengthen the management of the forest over the next 20 year planning cycle. There is no need for
additional wilderness areas or the creation of “remote recreation areas” on the ANF. The existing wilderness
on the ANF is 9,031 acres. Plus there are many areas on the forest that are not officially “wilderness”, but lack
of timber management activities, such as the National Recreation Areas and the Tionesta Scenic and Natural
Areas. Plenty of acres providing this forest type already exist throughout the region. Just to the north there is
the Allegheny State Park, which is 65,000 acres of uncut forest. To the south, Cook Forest State Park is 7,182
acres of uncut forest. The State Forests of Pennsylvania provide 27% of their 2.1 million acres, or 567,000
acres, as Wild and natural Areas, Bioreserves and Old Growth. (#452)
Sample Statement: Wilderness designation must be capped at the current level on the ANF. Public lands in
the Commonwealth boast nearly 280,000 acres of wilderness, about 10% of all the public lands. More such
land is unnecessary and unwarranted. (#509)
Response: One of the six key decisions made in Forest Planning is a “recommendation to Congress of areas for
wilderness classification where 36 CFR 219.17(a) applies”. As part of this requirement, a Roadless Area
Inventory and Wilderness Evaluation was completed (see Appendix C of the FEIS). A discussion of the need for
wilderness and management considerations of wilderness areas or WSAs is included in Appendix C of the FEIS.
We have received comments that support more wilderness and others who do not want to see additional areas
designated. The ROD selects two additional areas for wilderness study recommendation. The ANF does not have
the authority to designate Wilderness. Only Congress has that authority. Congress will consider whether or not to
introduce legislation proposing additional wilderness designation. Such legislation is actually independent of the
Forest Plan Revision process and can occur at any time (Appendix C – Process for Determining Wilderness
Recommendations).
Public Interest #306: The Forest Plan should not designate wilderness study areas or remote recreation
areas so that forest health issues may be addressed.
Sample Statement: Additional wilderness areas on the ANF will limit management activities such as dealing
with forest health issues like insect or disease outbreaks, natural disasters such as the 2003 windstorms or
enhancing the chestnut tee recovery efforts of known chestnut populations. Remove Management Area 7.2
and proposed wilderness study areas. (#452)
Response: We are also concerned with how these areas will be managed in terms of forest health, natural
disasters and species recovery. See the LRMP (pp. 116-125, 137-141) for the direction on how these areas will be
managed. We allow for vegetation management in MA 7.2 to address forest health or catastrophic events such as
wind and ice storms. In addition, see response to PI #305.
Public Interest #307: The Allegheny National Forest should limit wilderness recommendations to allow for
the restoration of pre-European settlement ecosystems.
Sample Statement: Historical presence of large grazing animals, such as the Woodland Bison and Elk, lend
evidence that some areas of the forest were more open than today. Certainly, some of the forest probably
resembled a savanna condition similar to those described in prehistoric Indiana and Illinois. Wilderness
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designation would prevent management strategies that would allow manipulation of the forests to reproduce
examples of that kind of habitat condition. If examples of a Pre-Columbian forest condition are driving
decisions, active management will need to be an option, an option eliminated if Wilderness Designation is
made. (#438)
Response: A discussion of the need for wilderness and management considerations of wilderness areas and
WSAs is included in Appendix C of the FEIS. In addition, see response to PI #205.
Public Interest #308: The Allegheny National Forest should prohibit development of the Allegheny
Reservoir shoreline at Cornplanter, Morrison Run, and Tracy Ridge.
Sample Statement: [We are] opposed to development of the Allegheny Reservoir shoreline within areas we
have proposed for wilderness designation at Cornplanter, Morrison Run, and Tracy Ridge…We are also
opposed to the development of the shoreline within the proposed Cornplanter South NRA. (#443)
Response: No new developments have been proposed or identified for recreation development in these areas in
the LRMP, nor are they precluded. Any future projects that may occur in these areas would undergo site specific
evaluation with additional opportunity for public involvement. Developments would be consistent with the design
criteria of the LRMP.
Public Interest #309: The Allegheny National Forest should prohibit any significant wilderness boundary
setback from the shoreline of the Allegheny Reservoir at Cornplanter, Morrison Run, and Tracy Ridge.
Sample Statement: Further, there should be no significant wilderness boundary setback from the shoreline of
the Allegheny Reservoir. There is abundant precedent throughout the National Wilderness Protection System
for making a wilderness boundary tight with the shoreline of water bodies just outside of the wilderness,
including man-made reservoirs...The boundary of the Charles C. Dean Wilderness Area in Indiana's Hoosier
National Forest is defined as being the “water's edge” of the Monroe Lake reservoir for more than 15 miles as
the water level of the reservoir fluctuates, the boundary placement of the wilderness is fluid and actually
follows the waterline. The boundary of the Indian Mounds Wilderness Area in Texas' Sabine National Forest
is set at 172' in elevation along the shoreline of the Toledo Bend Reservoir, which is the standard pool level
for the reservoir...[We] advocate that the boundaries for prospective ANF wilderness areas at Cornplanter,
Morrison Run, and Tracy Ridge be set at 1,365' - the maximum pool level for the Allegheny Reservoir - as
outlined in the Citizens' Wilderness Proposal...Wilderness designation on the Allegheny Reservoir will offer
boaters the increasingly rare vista of a largely wild backdrop, in sharp contrast to the abundant and ubiquitous
opportunities to view developed shorelines of water bodies throughout Pennsylvania and the eastern United
States. (#443)
Response: None of these areas have been selected for wilderness consideration in Alternative Cm. See the ROD
for the rationale for wilderness designations (pp. 18 and 19).
Public Interest #310: The Allegheny National Forest should exclude Tracy Ridge and Chestnut Ridge from
consideration for wilderness study areas in order to reserve the area around the reservoir for future
developed recreation opportunities.
Sample Statement: We recommend that for Wilderness Study only up to 12,000 acres in 2 or more areas are
designated as study areas. We strongly advocate that these areas are located in neither Tracy Ridge nor
Chestnut Ridge. Tracy Ridge already has a National designation as a National Recreation Area (NRA) and
needs no other designation. It is protected as a remote area that emphasizes dispersed recreation. It has an
excellent system of new hiking trails and borders the shoreline of the Allegheny Reservoir. The Allegheny
Reservoir is a capstone for developed recreation on the ANF, and it is close in proximity to Interstate 86 in
New York, and the important tourism visitation market of Canada…We see that important opportunities for a
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resort, cabins, and possible marina expansion or marina development could occur along this reservoir…We
also feel that Chestnut Ridge should not be a study area as it is close to the reservoir. (#100)
Response: Alternative Cm does not include Tracy Ridge as a recommended wilderness study area. However, it
does include Chestnut Ridge and Minister Valley. A forestwide objective in the 1920 Land and Resource
Management Planning section of the LRMP states, “Complete a management plan for the area surrounding the
Allegheny Reservoir including management for that portion of the NRA.” This includes Tracy Ridge.
Public Interest #311: The Allegheny National Forest should buffer wilderness study areas from intensive
use areas.
Sample Statement: In the north section that borders New York State, between Willow Bay and Sugar Run
Bay, it is proposed to be wilderness area going east to forest road 137. On the other side of forest road 137 are
the ATV trails, which are in the process of being expanded. Also I saw ribbons indicating that the parking
area for the ATV trails were possibly going to be on the west side of the forest road. There should be a buffer
between the two. Make the wilderness area from SR321 to the reservoir. If someone were to hike in the ATV
area there would not be a problem (I have both hiked and rode the trails). But if an ATV should cross the road
it would be a problem. (#248)
Response: The boundary that separates Tracy Ridge from Chestnut Ridge is State Route 321. The boundary that
separates Chestnut Ridge from the Willow Bay IUA is Forest Route 137. The boundary for Chestnut Ridge was
established and discussed through the roadless area inventory and wilderness evaluation process found in
Appendix C of the EIS. In the evaluation of Chestnut Ridge, the adjacent Marshburg-Stickney IUA and both
existing and proposed ATV trail systems were recognized to have an affect on Chestnut Ridge by increasing the
sights and sounds of human activity associated with motorized recreational vehicles and equipment. However, we
feel that Chestnut Ridge still has high potential to provide wilderness attributes and values appropriate for
wilderness designation.
Public Interest #312: The Final EIS should allow suppression of forest fires in wilderness areas to protect
adjacent property owners.
Sample Statement: From what I understand…Wilderness Area means…no logging or firewood cutting. This
means that all the down limbs and trees are fuel for a forest fire. I do not want the risk of a forest fire next
door. (#248)
Response: As stated in Appendix C of the EIS, fire would be allowed to play a more natural role in the ecosystem
of wilderness areas except where such activity would be threaten public safety, private property, or adversely
affect resources adjacent to the wilderness. Suppression of all wildfires in wilderness is in accord with the
direction found in FSM 5130.
Public Interest #313: The Final EIS should modify the wilderness management objective to “Manage
designated wilderness areas to meet or exceed the minimum level of stewardship….”
Sample Statement: Page II-3, Section 2320 Wilderness Management. I would encourage the Plan Objective
to be changed from “Manage designated wilderness areas to meet the minimum level of stewardship….” to
“Manage designated wilderness areas to meet or exceed the minimum level of stewardship….” (#235)
Response: The ANF also wishes to exceed the minimum level of stewardship. The Plan objective has been
changed to “…meet or exceed…” (LRMP p. 18)

A-178

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

Public Interest #314: The Final EIS should be revised to indicate that the use of motorized and mechanical
transport of supplies and personnel is not allowed in wilderness.
Sample Statement: In Appendix C, page 60, you state that “the use of non-motorized and non-mechanical
transport of supplies and personnel would not be allowed” Is this correct? If so how would the trails be
maintained or constructed? Did you intend to say, “The use of motorized and mechanical transport of supplies
and personnel would not be allowed”? This wording appears in other places as well. (#221)
Response: The relevant passages in Appendix C have been updated in the FEIS. The Wilderness Act in section
4(c) prohibits certain uses to include “no use of motor vehicles, motorized equipment or motorboats, no landing of
aircraft, no other form of mechanical transport, and no structure or installation within any such area”. Trail
management activities must be accomplished with non-motorized equipment and non-mechanical transport of
supplies and personnel. Primitive travel by foot, horse, canoe, or other non-mechanical means and the use of hand
tools is allowed.

3.11.4 Remote Recreation Areas
Public Interest #315: The Allegheny National Forest should prohibit mountain biking trails in the Clarion
River, Minister Valley, Hickory Creek Addition and Morrison areas.
Sample Statement: In the preferred Alternative C, MA 7.2 status is recommended for Morrison Run, the
Hickory Creek Wilderness addition area, Minister Valley and Clarion River. We object to bicycling being
identified as a “Suitable” use (Proposed Land and Resource Management Plan, page IV-32) for these areas
specifically. If a mountain biking trail were established in any of these areas, mountain bikers would become
accustomed to having access there. Therefore, during subsequent Forest Plan revisions, it would be more
difficult to designate these RRAs as wilderness because mountain biking would have to be eliminated to do
so, which presumably mountain bikers would resist. Allowing mountain biking trails to be established in
Morrison Run, the Hickory Creek Wilderness addition, Minister Valley, or Clarion River would compromise
the long-term potential for those areas to be added to the National Wilderness Preservation System. (#92)
Response: The Clarion River and Hickory Creek addition areas are designated as Remote Recreation Area (MA
7.2) in Alternative Cm. The ANF feels that allowing bike use in these areas helps to provide a greater range of
recreation opportunities for all Forest visitors. Tracy Ridge, Cornplanter, and Allegheny Front are designated
National Recreation Areas in Alternative Cm in which bicycle use is appropriate. Bicycles within these areas
would only be allowed on designated trails. None of these areas currently contain designated bike trails. Project
specific analysis and additional public involvement would be done prior to development of bike trails in these
areas. Morrison is a MA 2.2 area in Alternative Cm in which bicycle use is also suitable. Minister Valley is a MA
5.2 area in Alternative Cm which would not allow bicycle use.
Public Interest #316: The Allegheny National Forest should exclude the Minister Valley area from remote
recreation area designation and retain the area as suitable for timber harvest.
Sample Statement: While I am not against some remote recreation areas, I am not in agreement with the
large area bounded by SR 2002 on the north and SR 2001 on the east, otherwise known as the Minister Area
being included in this MA. That is a substantial acreage of suitable timberlands that are removed from
production. (#215)
Response: The ANF has selected the Minister area for wilderness study designation (MA 5.2) in Alternative Cm.
While this designation will also remove timber from the suitable base, the ANF feels that a viable timber program
will continue given 379,000 acres is considered suitable for scheduled timber production in Alternative Cm.
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Public Interest #317: The Allegheny National Forest should increase the acreage of the Morrison Run area
for remote recreation area designation.
Sample Statement: If the proposed Morrison Run Wilderness Area is not recommended for Wilderness
Study, we do support the proposed RRA offered in Alternatives C and D for this area. However, we advocate
that the RRA acreage should extend further east to encompass the entire 6,887 acre proposed area, including
the North Country Trail and Hemlock Run Valley. (#92)
Response: The Morrison area has been selected as MA 2.2 in Alternative Cm and includes the larger acreage to
the east. Extensive oil and gas development in the area was the primary reason for changing the land allocation.
Public Interest #318: The Forest Plan should prohibit campsites in MA 7.2.
Sample Statement: MA 7.2 - I do not think rustic campsites should be in RRAs. (#216)
Response: Developments consistent with semi-primitive non-motorized ROS class are allowed in MA 7.2. This
includes camping areas and campsites.
Public Interest #319: The Allegheny National Forest should not harvest timber in the Clarion River area.
Sample Statement: (We) oppose the MA 6.1 allocation of Alternative A for Clarion River. This is an area of
the ANF that clearly should never be timbered again. (#443)
Response: The LRMP identifies Clarion River as Remote Recreation Area (MA 7.2) in which scheduled timber
harvest is prohibited. Harvest activities and associated reforestation treatments are only suitable in remote
recreation areas for resource purposes such as addressing forest health concerns, responding to natural
catastrophes, restoring forest cover or to achieve recreation or wildlife objectives. Any such activities would be
determined at a project level, with additional public participation, and would need to meet the overall intent of the
Remote Recreation Area.

3.11.5 National Recreation Areas
Public Interest #320: The Allegheny National Forest should recommend additional National Recreation
Areas.
Sample Statement: The proposed Tanbark National Recreation Area would combine proposed and existing
wilderness as well as two of the above-mentioned proposed National Recreation Areas. Patterned after the
vision of the Pennsylvania Sierra Club in the early 1970s, the Tanbark National Recreation Area would
consist of the proposed Allegheny Front Wilderness, Hickory Creek Wilderness Area addition, Hearts
Content National Recreation Area, the Forest Service's proposed Minister Valley National Recreation Area,
as well as the existing Hickory Creek Wilderness Area. This Tanbark National Recreation Area would total
more than 27,000 acres, establishing a large permanent wildlands complex for future generations, traversed
only by a few paved roads. (#443)
Sample Statement: Propose to Congress for designation as National Recreation Areas the Lamentation Run,
Bear Creek and Tionesta National Recreation Areas. (#295)
Response: Congress designates National Recreation Areas. The adequacy of the current NRA designation on the
ANF was considered during Plan revision. It was determined that NRA designation is recognition of a nationally
significant recreation resource, and that there are currently no additional resources of that significance to consider
on the Forest.
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The Tanbark area (Hickory Creek Addition and Hearts Content) has been included in Alternative Cm as a Remote
Recreation Area (MA 7.2). Minister Valley has been included in Alternative Cm as a Wilderness Study Area.
Lamentation Run is included in MA 2.2, Tionesta as primarily 8.3 (Scenic Area) and 8.5 (Research Natural Area).
Bear Creek and the extended Tionesta area contain and are surrounded by extensive road and oil and gas
development which affects these areas in terms of providing a “showcase” for recreation and scenery. See p. 2-20
of the FEIS (Chapter 2, alternatives eliminated from detailed study) for discussion on National Recreation Area
considerations.
Public Interest #321: The Forest Plan should include a management plan for the Allegheny NRA which
prohibits recommendation for wilderness designation.
Sample Statement: Without the benefit of having the NRA managed to maximize the beneficial use of the
area for all forms of recreation, as Congress intended, the Forest Service proposes through the plan revision to
potentially further restrict use of these public lands by managing them as Wilderness. This unacceptable
situation must be corrected by revising the Plan to incorporate a full management plan for the Allegheny
NRA. Waiting until after adoption of the revised Forest Plan to create a management plan for the NRA and in
the mean time converting part of the NRA to a Wilderness Study Area only furthers the illegal status of the
Forest Service's management of the NRA. (#333)
Response: The ANF has not selected any areas of the Allegheny NRA for recommendation as wilderness in
Alternative Cm. See LRMP, Plan Objectives, 1920 Land and Resource Management Planning, p. 18 for an
objective to complete a management plan for the NRA as well as the area surrounding the Allegheny Reservoir.
This management plan will be completed in a separate process after Forest Plan Revision and will include the
opportunity for public involvement. In addition, see ROD p. 21.
Public Interest #322: The Allegheny National Forest should prohibit developed recreation anywhere within
the boundary of the Tracy Ridge area.
Sample Statement: We are strongly opposed to any kind of developed recreation anywhere within the
boundary of the proposed Tracy Ridge Wilderness Area. (#443)
Response: Tracy Ridge is a congressionally designated National Recreation Area. It was considered for
wilderness study area (MA 5.2) in Alternative D of the FEIS. The selected Alternative, Cm, continues designation
of the Tracy Ridge as NRA rather than MA 5.2. As part of the management direction for the NRA, new facilities,
such as small dispersed camping areas or Adirondack shelters or huts may be constructed to a SPNM ROS class.
The SPNM ROS class allows for up to development level 2 as defined in Appendix C of the LRMP. The ANF
feels that providing these types of small dispersed camping opportunities is consistent with the NRA designation.

3.11.6 Wild and Scenic Rivers
Public Interest #323: The Allegheny National Forest should consider additional recommendations for Wild
and Scenic River status.
Sample Statement: Designate each of the following streams as a National Wild and Scenic River: North
Branch Sugar Run, East Hickory Creek, Crane Run, West Branch Tionesta Creek, and Minister Creek. (#172)
Response: The ANF conducted a Wild and Scenic Rivers eligibility determination for Forest Plan Revision. No
rivers or streams were determined eligible for study. The process and results of the determination can be found in
Appendix D of the FEIS.
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Public Interest #324: The Allegheny National Forest should limit timber salvage, new road construction,
and new road rights of way, pipelines, and utility lines in MA 8.1.
Sample Statement: Wild and Scenic River Corridor Management allows for timber salvage, new road
construction, and new road rights of way, pipelines, and utility lines. These activities diminish the ecological
integrity of riparian corridors and introduce routes for invasive (plant) species introduction - a significant
problem especially in riparian areas. (#95)
Response: Management area direction for MA 8.1 was guided by the direction and provisions provided in the
Wild and Scenic Rivers Act, the Clean Water Act and the USDA-USDI Interagency Guidelines for Managing
Wild and Scenic Rivers (47 Federal Register 39454). As such, protection of the outstandingly remarkable values
for the Clarion and Allegheny River will follow national direction for managing Wild and Scenic Rivers (FEIS p.
3-349). Harvest activities and associated reforestation treatments are only suitable in MA 8.1 for resource
purposes such as addressing forest health concerns, responding to natural catastrophes, restoring forest cover, or
to achieve recreation or wildlife objectives. Any such activities would be determined at a project level, with
additional public participation, and would need to protect the outstandingly remarkable values for these Wild and
Scenic Rivers. See pp. 142-147 of the LRMP for standards and guidelines specific to MA 8.1.
Public Interest #325: The Allegheny National Forest should allow the county Conservation Districts to act
as administrators of the Allegheny Wild and Scenic River Management Plan.
Sample Statement: The administration of the Wild and Scenic Rivers Management Plan by the Forest
Service has not been consistent or adequate. Adverse conditions upon local citizens' private property are
ignored, while governmental agencies are given leniency in regards to permitted activities on the Allegheny
River. Nothing within the proposed Forest Management Plan addresses this issue. The administration of the
Allegheny River Wild and Scenic River Management Plan has ignored dangerous conditions on private
property, as well as ignored environmental problems on private property. Landowners have been blocked
from performing commonly accepted practices to control excessive erosion along the river. Permitting of
simple practices has become more costly and time consuming than is reasonable or necessary…I propose that
the Forest Service enlist those who know the river best, local Conservation Districts, to be given the
opportunity to act as the administrators of the Wild and Scenic Allegheny River Management Plan within
their respective Counties. This proposal should be included in one of the Alternatives for the proposed Forest
Management Plan. (#438)
Response: It is not within the scope of Forest Plan Revision to transfer management responsibilities for Wild and
Scenic Rivers to another entity. In addition, see response to PI #324.

3.11.7 North Country Scenic Trail
Public Interest #326: The Forest Plan should incorporate the principles and standards from the North
County Trail Handbook for Trail Design, Construction, and Maintenance.
Sample Statement: We would recommend that the Forest incorporate the principles and standards from the
North County Trail Handbook for Trail Design, Construction, and Maintenance when managing the trail.
(#221)
Response: A new guideline has been added to the Design Criteria, 2350 Trails Management, North Country
National Scenic Trail section of the LRMP (p. 61). This guideline incorporates the “North Country Trail
Comprehensive Plan for Management and Use” (USDI National Park Service, 1982 as amended and/or updated)
and the “North Country Trail National Scenic Trail – A Handbook for Trail Design, Construction and
Maintenance” (USDI National Park Service, 1996 as amended and/or updated) (see Design Criteria, 2350 Trails
Management, North Country National Scenic Trail).
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Public Interest #327: The Forest Plan should specify sign standards and blazing of the North Country
National Scenic Trail through wilderness areas in accordance with national standards.
Sample Statement: [We] recommend that any signage used on the North Country NST in a wilderness area
be consistent with the NPS designated signing system and the recommended wilderness signing standards
supported by the National Forest Service. In Chapter 3 of the DEIS, page 303, “Trail directional signing and
marking will conform to wilderness standards. Existing sign and trail markers will need to be replaced or
removed in order to meet wilderness standards. “The following excerpt, from the USFS CD titled “Federal
Recreation Symbols” under Section 5.11.1 Wilderness and Primitive Areas of EM-7100-15 Sign and Poster
Guidelines for the Forest Service; it clearly states that, when a National Trail Standard exists, than
reassurance markers are permitted in wilderness and primitive situations. (#154)
Response: A new standard for signing and posting of the NCNST, consistent with EM-7100-15 which includes
direction for marking within wilderness has been added to the LRMP (see Design Criteria, 2350 Trails
Management, North Country National Scenic Trail, p. 61).
Public Interest #328: The Allegheny National Forest should allow volunteers to use paint blazing to mark
the North Country National Scenic Trail.
Sample Statement: Signing and blazing is the quickest, least expensive way to ensure the look of continuity
desired throughout the 4,600 mile length of the North Country NST. Currently the North Country NST is
marked in the Forest with nail-up blue diamonds. [We] recommend that the Forest agree to allow…volunteers
to use paint blazing to mark the trail. 2x6 inch blue blazes are used throughout the seven states through which
the trail crosses. (#154)
Response: The ANF values the contributions of volunteers. Nothing in the LRMP precludes the ANF from
working with volunteers to accomplish this task.
Public Interest #329: The Forest Plan should designate a management corridor for the North Country
Scenic Trail.
Sample Statement: The trail…warrants the semi-primitive classification and a well articulated
comprehensive corridor management plan similar in letter and spirit to the plans for management areas
established for the Finger Lakes National Forest for the North Country NST…Currently there are a number of
locations where OGM extraction efforts have obliterated the North Country NST when minimal measures to
site and conduct the extraction differently would have prevented trail damage. (#154)
MAINTAIN A SCENERY OBJECTIVE OF RETENTION OR PARTIAL RETENTION
Sample Statement: Ideally, the trail would be placed in a Recreation Opportunity Spectrum semi-primitive
non-motorized corridor with a Visual Quality Objective (VQO) of retention or partial retention. This corridor
should be approximately 1,000 feet wide with wider areas to protect particular viewsheds. (#154)
MAINTAIN A 200 FOOT BUFFER ON TIMBER HARVESTING
Sample Statement: I propose a 200' buffer on silvicultural activities along the National Scenic North
Country Trail. Hiking the trail is not compatible with these activities. Only a few acres would be removed
from timber harvest by this action, and the benefit to hikers would be significant. (#138)
Response: The ANF added a new goal as well as new standards and guidelines for the NCNST to the LRMP. The
standards and guidelines provide a consistent management approach for the NCNST and addresses ROS and
scenic integrity (see LRMP, Design Criteria, 2380 Scenery, pp. 62-64 and 2350 Trails, NCNST Guidelines, p.
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61). Silviculture activities along the trail are not prohibited by the LRMP. However, mitigation of impacts to
scenery will be addressed during project planning to meet or exceed a High SIL.
Public Interest #330: The Allegheny National Forest should not implement the proposed Westline Intensive
Use Area due to conflicts with the North Country National Scenic Trail.
Sample Statement: The proposed Westline IUA, estimated at 20,741 acres in the eastern half of the forest,
has the potential to affect the North Country NST. This IUA would encompass a section of the North Country
NST near its crossing at PA Route 321. Because of the proximity of the IUA to the North Country NST and
the quiet recreation that its users enjoy…this particular IUA not be pursued. (#154)
Response: The Westline IUA was implemented as part of the 1986 Forest Plan and has always had the potential
to impact the North Country National Scenic Trail. The ROD selected Alternative Cm, which eliminates the
Westline IUA entirely thereby minimizing noise associated impacts on hikers.

3.11.8 Research Areas
Tionesta Natural Research Area
Public Interest #331: The Allegheny National Forest should adopt a 1,000 foot buffer for the Tionesta
Research Natural Area.
Sample Statement: Tionesta Research Natural Area - The 300 feet limit should be greater. This area is
unique and warrants stronger protection. We suggest a minimum of 1000 feet. (#329)
Response: The ANF feels that the standard in the LRMP section 2360 Tionesta Research Natural Area is
adequate to protect the ecological value of the Tionesta RNA (LRMP p. 62). The standard states that any
proposed activity adjacent to or within 300 feet of the Tionesta Research Natural Area will be evaluated at the
project level to ensure that the proposed activity is consistent with the area’s unique ecological values.
Kane Experimental Forest
Public Interest #332: The Allegheny National Forest should expand the Kane Experimental Forest to
provide more opportunities to research oak regeneration.
Sample Statement: If the Kane Experimental Forest needs additional acres for research, why not consider a
portion of the Tracy Ridge Area rather than turn this area into wilderness. The Tracy Ridge area has an oak
component on it that, if used for research, could benefit not only the ANF in regenerating oak stands, but also
the entire northeast. (#132)
Sample Statement: The new plan should expand the Experimental Forest not only including the proposed
acreage in the Draft EIS, but should also include the “Chestnut Ridge” area (5,063 acres) for conducting
research to regenerate our oak forests, and hopefully, someday reintroducing disease resistant chestnut back
into our local forests. (#452)
Sample Statement: We recommend…that Alternative C be amended to further expand MA 8.6 (Kane
Experimental Forest) by including non-contiguous acreage that contains a high concentration of oak. We
recommend utilization of (a) a portion of the proposed wilderness study area, MA 2.2 or MA 7.2 (Remote
Recreation Area) acreage located east of the Allegheny Reservoir or (b) a portion of the MA 7.2 along the
Clarion River. These are the areas of oak concentration most readily accessible from the current Kane
Experimental Forest. (#268)
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Response: We consider the entire ANF available for research regardless of designation as an Experimental
Forest. Research, both manipulative and non-manipulative (i.e. monitoring and inventory) is considered a valid
and important use of the ANF. Both types of research provide valuable contributions to active forest management.
Inventories of the physical and biological resources in wilderness is often needed to provide current baseline
information, to serve as a benchmark for environmentally induced change in the future, to support other scientific
studies, and for monitoring. Both Chestnut Ridge and Tracy Ridge contain prime examples of natural resources
and processes, including significant genetic resources of oak and chestnut that have value for long- term
observational studies or as control areas for manipulative research elsewhere. However, oak regeneration studies
would not be allowed in wilderness or wilderness study areas (MA 5.1 and MA 5.2 which includes Chestnut
Ridge) or the National Recreation Area (MA 8.2 which includes Tracy Ridge). Oak regeneration studies may
occur on nearly 40,000 acres of the ANF in Alternative Cm in MAs 1.0, 3.0, 2.2 and 6.1.
Public Interest #333: The Allegheny National Forest should implement the proposed expansion of the Kane
Experimental Forest, including expansion of the training facility/classroom building.
Sample Statement: I would support expansion of the training facility/classroom building within the KEF to
meet current and anticipated needs. (#215)
Response: The LRMP does not preclude expansion of the training facility in the future.
Public Interest #334: The Allegheny National Forest should allow salvage harvests in MA 8.6.
Sample Statement: For MA 8.6, the 2400 standards should allow salvage harvests. (#216)
Response: The LRMP has been changed to allow salvage harvest in MA 8.6.
Public Interest #335: The Forest Plan should allow firewood gathering and special uses in MA 8.6.
Sample Statement: MA 8.6 - firewood gathering should be allowed. MA 8.6 - Special uses should be
allowed (#216)
Response: Firewood gathering and special uses are not permitted in the Kane Experimental Forest due to the high
potential for those activities to disturb or damage valuable, short-term and long-term forest research designed to
increase our understanding of hardwood forests in the Northeastern U.S. (LRMP Part 4, Management Area 8.6
Design Criteria, p. 167).
Public Interest #336: The Forest Plan should permit the suitability of interpretive trails at the Kane
Experimental Forest.
Sample Statement: Change the suitability of “Interpretive Trails,” in Table IV-32 of the Proposed Land and
Resource Management Plan from Unsuitable to Suitable. The experimental forest, by its very nature lends
itself to “scientific and demonstration/education use” of the forest as described in the Guidelines under code
2700 (page IV-61) ….This would enhance the value of the work and support the ANF guideline of “public
education.” (#201)
Response: The LRMP has been updated to include suitability for interpretive trails in KEF (see the Suitable Uses
and Activities section of the LRMP).
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3.12 Recreation
3.12.1 General
Public Interest #337: The Forest Plan should emphasize creating additional recreational and tourism
opportunities.
Sample Statement: We are in agreement with the public in that the development of recreational and tourism
opportunities should be identified as a priority in the proposed Land and Resource Management Plan for the
ANF. (#202)
Response: One of the primary issues addressed in the LRMP is recreation and we feel that all the Alternatives
provided a range of opportunities that would benefit tourism. Our intent was to provide land management
allocations that emphasize all types of recreation including developed recreation, dispersed recreation, trails and
motorized and non-motorized uses. We provide an emphasis within each management area for recreation and
scenery that allow for development to occur consistent with the Recreation Opportunity Spectrum (ROS). The
forestwide goal for 2300 Recreation Management is to provide a diverse range of high quality, sustainable
recreation opportunities consistent with public demand and resource capability emphasizing locally popular
recreation places and those important to the tourism industry. Given this goal, we recognize that recreation is
important to all users of the Forest including the tourism industry. We are currently working closely with the PA
Wilds! initiative to coordinate the ANF’s contribution to the recreation and tourism potential of the area.
Public Interest #338: The Forest Plan should emphasize coordination with the Pennsylvania Wilds
program.
Sample Statement: The 2006 ANF FPR process fails to acknowledge the Recreation Plan process
undertaken by the Commonwealth of Pennsylvania for the twelve-county Pennsylvania Wilds
tourism/recreation region...The USFS must be an active participant in the Pennsylvania Wilds
recreation/tourism planning process. (#121)
Sample Statement: We support the efforts of local government and economic development agencies, the
state and local tourism agencies to provide coordinated tourism…All effort to coordinate with PA Wilds and
other promotional efforts should be encouraged. (#97)
Response: The ANF is a full participant in the PA Wilds effort by the Commonwealth’s Departments of
Community and Economic Development and Conservation and National Resources. See p. 13 of the LRMP for
the recreation goal statement that recognizes the importance of this effort and understands that the success of the
program is directly affected by ANF participation.
Public Interest #339: The Allegheny National Forest should emphasize increasing motorized recreation
opportunities and decrease the number of non-motorized recreation areas.
Sample Statement: Despite the Proposed Plan's Goal of increasing the “quality and quantity of motorized
trail riding opportunities”, the Goal is not supported by the Proposed Plan Alternative C, which actually
reduces both the number of Intensive Use Areas available for ATV/OHV trail development and reduces the
total number of acres in those areas. Conversely, the Proposed Plan states that an increase in non-motorized
recreation is not expected to occur during the planning period, yet the Preferred Alternative C designates tens
of thousand of acres as Remote Recreation and Wilderness Study areas, which are only conducive to nonmotorized recreation…The Proposed Plan must be revised to specifically state a Desired Condition, Goals,
and Objectives, that support increased motorized recreation on the ANF by making additional acreage
available for trail development and changing Standards, Guidelines, and other elements of the Proposed Plan.
(#333)
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Sample Statement: Less than 2% of the recreational visitors on the ANF spend time on primitive nonmotorized activity associated with a wilderness setting, hardly an endorsement to increase the amount. In fact,
no management areas need be established that cater to non-motorized recreation regardless of the title. (#509)
Response: The forestwide goal for 2300 Recreation Management is to provide a diverse range of high quality,
sustainable recreation opportunities consistent with public demand and resource capability emphasizing locally
popular recreation places and those important to the tourism industry. Given this goal, we recognize that both
motorized and non-motorized recreation activities are both valuable and desirable. It is likely that the supply of
ANF recreation settings and opportunities would meet future demand during the implementation cycle, or the next
10 to 15 years. This statement includes all recreation opportunities, including both motorized and non-motorized
use, based on predictions of a 1.2% (slight to moderate) increase in visitation. The visitation calculation was
provided in the FEIS, pp. 3-310 and 3-311, and is based on 2001 NVUM data. Regardless of the future prediction
for recreation growth, the Allegheny National Forest has provided a range of opportunities for both motorized and
non-motorized recreation in the Alternatives as some people desire an emphasis on non-motorized recreation
while others prefer motorized.
The ATV trail development areas, or intensive use areas (IUAs), emphasize ATV activity. 83,202 acres of IUA
(16% of the ANF) are offered in Alternative Cm for ATV trail development. Dependent on management goals,
approximately 89% of the ANF is open to motorized traffic on identified routes to facilitate recreation,
administration, or resource management.
Other areas such as the National Recreation Areas, Wilderness, Wilderness Study Areas, Scenic Areas and
Remote Recreation Areas emphasize non-motorized uses such as hiking opportunities. The 1986 Forest Plan
provided only 38,707 acres or approximately 8% of the ANF for non-motorized use. Alternative Cm selected in
the ROD increases that acreage by approximately 70% to 54,810 or approximately 11% of the ANF for nonmotorized use.
See the ROD (p. 21-23) for the rationale on why we chose Alternative Cm to balance the concerns of those who
want motorized recreation and those who want non-motorized.
Public Interest #340: The Allegheny National Forest should prioritize non-motorized recreation over
motorized recreation.
Sample Statement: The Forest Plan is also severely imbalanced in favor of motorized over non motorized
recreation. 97,745 acres are committed to motorized uses such as ATVs, but non-motorized uses ranging from
camping to bicycling to horse back riding to hunting are emphasized on only 59,800 acres. There are many
places in Pennsylvania where motorized recreationists have access. Hikers and other non-motorized
recreationists have fewer choices. (#291)
Sample Statement: Consider eliminating motorized recreation (ATV, snowmobile, motorcycle) in remote
and scenic areas. There should be adequate auto/truck access TO these areas, but the areas themselves should
be reserved for camping, if appropriate, hiking and appreciation of a quiet forest setting where the only
sounds are those of birds, chipmunks and squirrels, gently flowing streams, and the sloughing of wind
through the canopy of pines and hemlocks. (#127)
Sample Statement: Importantly, a recent monitoring report revealed that only 1.7% of forest visitors
participate in ATV riding. Yet, the Forest Service is determined to make ATV's the premier recreation activity
in the Allegheny. This will further displace those seeking a remote recreation experience. (#295)
Response: See response to PI #339.
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3.12.2 Non-Motorized Recreation
General
Public Interest #341: The Forest Plan should permit the suitability of large scale non-motorized recreation
events in all management areas.
Sample Statement: In recent years a number of competitive events have developed and continue to increase
in popularity for which the ANF is an extremely attractive venue. These events include cross country skiing,
snowshoeing, dog sledding, mountain biking, road biking, triathlon, and adventure race
competitions…Portions of the Proposed Plan that prohibit special use permits for competitive recreation
events must be revised to allow for the issuance of special use permits for non-motorized competitive
recreation events in all management areas. Otherwise, established events, such as the Kinzua Country Tango
held in part in an area to be designated as Remote Recreation, will be jeopardized and the ability to develop
new events will be significantly curtailed. (#333)
Response: The ANF carefully considered whether large scale (motorized or non-motorized) competitive events
would be compatible with the desired condition for each MA. In MAs 6.3, 5.1, 5.2, 8.2, and 8.5, these types of
events were determined to be incompatible with the management emphasis for these areas. The ANF does
recognize the importance of these events and allows for these types of activities in the remaining MAs which
represent the majority of the ANF.
Environmental Education
Public Interest #342: The Forest Plan should emphasize education.
Sample Statement: Education must be emphasized in the plan. Signage throughout the forest needs to be
updated and expanded. Demonstration areas, videos, lectures, and communication needs expanded with the
general public, tourists, communities, and industry. (#163)
Response: Opportunities to provide natural resource conservation education are not precluded by the LRMP.
Through its work with partners, the Forest Service supports conservation education efforts which reach out
beyond National Forest boundaries. Partnerships with other federal, state, and local agencies, conservation
organizations, private corporations and others help the Forest Service bring conservation education to a wide
variety of people.
Public Interest #343: The Allegheny National Forest should designate interpretive recreation areas.
Sample Statement: Alternative C does not address the need to designate interpretive recreation areas - we
support the addition of interpretive recreation areas in the forest. (#202)
Response: The Allegheny National Forest supports interpretive recreation opportunities across the Forest.
However, we do not feel an area needs designation as an interpretive area in order to emphasize interpretation,
conservation and/or education of natural resources. Management areas that are suitable for interpretive trail
development are identified under the Suitable Uses and Activities section of the LRMP.
Hunting and Fishing
Public Interest # 344: The Forest Plan should include recreational fishing and boating among the
management goals.
Sample Statement: The discussion of fishing as a current and traditional important recreation activity is
conspicuously absent, as are discussion of potential impacts of various management alternatives. The Fish and
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Boat Commission has partnered extensively with the Allegheny National Forest in the past to manage
recreational fishing. We believe such discussion is a serious omission in the Draft EIS and we offer to provide
substantive input on existing and potential recreational use and resource management as potentially affected
by future management. (#62).
Response: The ANF recognizes recreational fishing as an activity that is important to the Pennsylvania Fish and
Boat Commission and the ANF. The ANF has a Desired Condition for recreational fishing that begins on p. 11
and extends onto p. 12 of the LRMP. While effects to recreational fishing are not specifically addressed, the first
goal listed under the 2300 Recreation Management section on p. 13 of the LRMP is intended to capture all the
various recreational activities that can, or could, occur on the ANF, including recreational fishing and boating. In
addition, the ANF does address the importance of protecting aquatic habitat to insure fishing opportunities exist
for anglers through the use of numerous standards and guidelines (design criteria) to protect habitat. Potential
effects to recreational fishing opportunities will be addressed on a site-specific basis during any project level
decisions that could affect these opportunities.
Public Interest #345: The Forest Plan should consider the importance of hunting, fishing and trapping as
wildlife conservation tools and the importance of wildlife to these sports.
Sample Statement: One of the greatest conservation tools available is hunting and trapping. That activity
helps to control disease, starvation and population density and thus protects the flora and fauna…More
planning and attention needs to be directed to the importance and effect of wildlife upon the outdoor sports
of…hunters, trappers and fishermen. (#320)
Sample Statement: Though not specifically discussed, we assume that hunter access and game species will
be given appropriate consideration in the revised plan. Conservation organizations supported almost
exclusively by hunters have been faithful supporters of the ANF for many years and their use of the Forest is
understood to be very high (though we know reliable figures are not available). Many thousands of hunter
dollars have been used to fund habitat and other projects that have benefited more non-game than game
species and as many non-hunters as hunters. Hunters have been used effectively and with great cooperation to
address deer management issues. (#106)
Response: The ANF recognizes the important role that hunters provide. We are appreciative of the past support
of hunters. An important goal of the LRMP is to “Provide habitat for game species to make opportunities
available for quality hunting and fishing experiences while promoting the management of game species that
sustains healthy forest understories.” (LRMP p. 14) The importance of game species and hunting is also discussed
in the FEIS on pp. 3-204 to 3-205 and 3-279. Alternative Cm would provide 1600 acres of wildlife enhancements
annually, many of which would benefit game species (FEIS Table 2-2, p. 2-47).
Public Interest #346: The Forest Plan should provide for sufficient early successional habitat to maintain
hunting.
Sample Statement: The DEIS fails to adequately analyze the short and long-term effects of this management
plan on early successional habitat and recreation associated with it. Nearly every game species and dozens of
non-game species rely on 1-10 year old forests. According to USFWS HIP data (Kelley 2004), Pennsylvania
has more woodcock hunters than any other state in the east…Pa also has 135,000 grouse hunters….Upland
game bird hunting is extremely popular…There are nearly 900,000 deer hunters in PA. A balance of habitats
is critical for maintaining ecologically and socially acceptable deer populations. (#106)
Response: Alternative Cm increases the amount of early structural habitat from the current level of 7 percent of
the ANF to 10 percent by 2060 (FEIS Table 3-50, p. 3-220). While about 34% of the ANF will be managed with
an emphasis on late structural forest conditions, more than 65 percent of the ANF will be managed for a diversity
of structural conditions (FEIS Tables 3-51 and 3-55, pp. 3-220 and 229).
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We agree that hunting is an important recreation activity in Pennsylvania and that early successional habitat is
important to game species. Habitat for deer, bears, turkeys, grouse and woodcock are addressed on p. 3-204 of the
FEIS. Early structural habitat will increase by 2060 under all Alternatives except Alternative D. This increase will
benefit deer, bears, grouse, woodcock, and to a lesser extent turkeys. Permanent wildlife openings will occur on a
variety of ecological land types (ELTs) on 2 percent of the ANF. These openings provide brood rearing habitat for
wild turkeys, and ruffed grouse, late-fall foraging habitat for turkeys, and early spring foraging for deer. Openings
in bottomland ELTs, such as the Beanfields, Hall Farm, and Buzzard Swamp provide food and cover for
American woodcock under all Alternatives. Maintaining alder and crab apple thickets and other shrub habitats
that provide breeding, nesting, and brood rearing habitat for woodcock will occur as a wildlife enhancement
treatment under all Alternatives. Old farm habitats such as the Economite Farm, Scott Farm, and Hall Farm will
continue to be managed as grass, shrub, and early structural habitat to benefit both game and non-game species.
Approximately 59 percent of the landscape will provide a high level of horizontal diversity preferred by many
game species (FEIS pp. 3-248 and 249).
Public Interest #347: The Allegheny National Forest should manage the National Recreation Areas and
Remote Recreation Areas for hunting by regenerating oak.
Sample Statement: The RRA & NRAs should allow for the regeneration of oak, particularly along the
Clarion River, Allegheny River & Allegheny Reservoir. With the proposed plan allowing more oak to fade
out, the loss of hard wood will impact wildlife. More oak will be lost and the forest has already suffered a loss
of 18 M acres since 1986.With hunting being a large recreation use along the rivers and reservoir, this type of
recreation use should be factored into the management of those areas. Dispersed recreation (p. 3-111) shall
not automatically dictate a “no management” policy. If hunting is the primary dispersed recreation use in an
area, then managing vegetation to maintain oak is a logical follow through. (#216)
Response: The NRA (MA 8.2) designation and the RRA (MA 7.2) designations including the Clarion River area
would not prohibit or restrict hunting within these areas. The Forest provides a wide variety of vegetative
conditions for wildlife habitat including objectives to increase and maintain oak (see LRMP Objectives - 2400
Vegetation and 2600 Wildlife, Fish and Sensitive Plant Habitat). Habitat conditions that MAs 8.2 and 7.2 provide
for wildlife include conditions for wildlife species that are sensitive to human disturbance and for species that use
mature forest or late structural habitat (see desired conditions MA 7.2 and MA 8.2 in the FEIS). There is
opportunity to actively manage for oak in MAs 1.0, 2.2, 3.0 and 6.1. In addition, see response to PI #205.
Hiking, Backpacking and Camping
Public Interest #348: The Forest Plan should emphasize hiking and backpacking opportunities.
Sample Statement: Little credence is given to hiking and backpacking even though the public commented
extensively on the need to improve these opportunities in the Allegheny. (#93)
Response: LRMP comments regarding hiking and backpacking opportunities were used to identify suitability
decisions by MA as listed in LRMP Part 2 which states, “Hiking/Cross country skiing/Backpacking trail
development and use is suitable on all areas of the forest except that new trails are not suitable in MA 8.5
Research Natural Area.” In addition, between the DEIS and the FEIS projected recreation trail activities were
added to Table 2.2. Up to 5 miles a year of new non-motorized trails are projected in Decade 1 and Decade 2.
These could include hiking, biking, or horse trails, but will be managed as multi-use trails.
Public Interest #349: The Allegheny National Forest should evaluate rails-to-trails opportunities within the
forest.
Sample Statement: There is no mention of rails-to-trails opportunities in the plan. I would like to think we
would be supportive of the Kinzua rails-to-trails path and that if the Knox RR ever came available, we would
take a good look at that potential, too. (#162)
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Response: The LRMP does not preclude the addition of Rails-to-Trails projects.
Public Interest #350: The Allegheny National Forest should provide more cross country and hiking loop
trails.
Sample Statement: The statement that “underutilized” recreation facilities will be evaluated for closure
makes me fear that we will be closing down more cross country ski and hiking trails. I think the ANF should
provide more of these opportunities, not less. It's obvious from looking at the trailheads at Minister, Morrison,
and Hickory Creek that there is a need for more loop trails. The North Country trail could be used to create
longer loops for people who don't have an easy way to make shuttles. (#162)
Response: The LRMP does not preclude the addition of cross country and loop trail systems.
Public Interest #351: The Allegheny National Forest should allow bicycles on hiking trails.
Sample Statement: If you make hiking trails inaccessible to bicycles how can disabled like me camp? …My
bike makes transportation of gear a possibility. (#102)
Response: The ANF currently manages several trails for both hiking and bike use. The LRMP in the suitable uses
section for recreation states that bicycle trail development and use may be suitable on designated routes
(trails/roads) not signed closed to this use, dependent upon management area direction. Additionally, bicycles
may be permitted on hiking trails provided the hiking trail is designated for this use and the trail is designed and
constructed to withstand bicycle use. One of the forestwide objectives of the LRMP found in the 2350 Trails
Management section is to establish trail classes, permitted uses, construction, reconstruction and maintenance
priorities for all trails.
Public Interest #352: The Allegheny National Forest should inspect dispersed camping sites and enforce
regulations.
Sample Statement: The Forest Service on the ANF needs to control the way the public uses the Forest for
dispersed camping…We are concerned with the expanding size of camping areas occurring deeper and deeper
off the Forest Roads. More and more trees are being cut for fire wood and other uses. Fire pits are expanding
and are filled with half burned garbage in many cases. No inspections are made to check for acceptable
sewage facilities in each camp site. Some sites are used by the same people weekend after weekend, even
some camping trailers and tents are left standing from one week to the next. Standards must be enforced and
sites must be inspected regularly by the Forest Service. (#293)
Response: To address this concern, the LRMP (p. 18) provides a forestwide objective for 2300 Recreation
Management to increase the number of inventoried dispersed sites and concentrated use areas managed to
standard to reduce health, safety, and resource impacts caused by unmanaged recreation use in the general forest
area and provide ancillary support facilities, such as parking areas and toilets, as needed, to protect resources and
the environment.
Public Interest #353: The Allegheny National Forest should address dispersed camping along the river near
Belltown.
Sample Statement: Either stop the camping along the river near Belltown, Elk County or put in proper
sewage facilities. (#4)
Response: This comment addresses a site-specific action and is not a Forest Plan decision (see LRMP, Decisions
of a Forest Plan, pp. 1 and 2). See response to PC #352 for a forestwide objective related to this comment.
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Public Interest #354: The Forest Plan should limit the conversion of limited use trails to multiple-use to
prevent user conflicts.
Sample Statement: The Forest Service should take great care in converting limited use trails to multiple use.
The possibility of user conflict should be carefully evaluated. Trails currently used only for foot travel should
not be opened to ATV/OHM or equestrian use. (#329)
Sample Statement: Horse and, to a lesser extent, mountain biking are not compatible with hiking trails
(another statement in the plan says that we may develop multiuse non-motorized trails). Hikers often are the
ones who maintain these trails through volunteer work. Horses and mountain biking are capable of creating a
huge amount of erosion and damage. (#162)
Response: Clearly, some uses are more compatible than others. The ANF recognizes that trail conflicts affect
visitor experiences. An objective on p. 18 of the LRMP identifies the need to establish permitted uses and
priorities. A guideline on p. 60 assures that multi-use trails are managed for their primary purpose and that all
appropriate modes of travel be established at the trailhead.
Equestrian Use
Public Interest #355: The Forest Plan should restrict equestrian use to limits impacts to natural resources.
Sample Statement: Equestrian use within core forest areas and corridors, pronounced in alternative D, is
problematic. Compacting of soils, introduction of invasive non-native species and damage to herbaceous
layers are concerns, and with wide spread use, could reduce the conservation value to these large, forested
areas. Equestrian use should be limited to areas that are under more intensive timber production and dedicated
to uses other than those that would improve the ecological value of forests. (#95)
Response: The ROD did not select the EUA configuration from Alternative D. Instead it selected Alternative Cm
that uses the same concept of Equestrian Use Areas but selects less land area for them. The EUA concept allows
controlled monitoring of the most ridden commercial use areas and mandates riding on trails only (no crosscountry riding). Cross-country riding is also prohibited or restricted in MAs 5.1, 5.2, 6.3, 7.2, 8.3, 8.5, and 8.6
(LRMP p. 32). Cross-country riding is allowed in all other MAs, except in designated EUAs. A standard, LRMP
p. 61, clearly identifies the need to track horse use outside of EUAs in the open riding areas. Monitoring of these
areas could result in the expansion of trails designated for riding only and the elimination of cross-country use
through a future LRMP amendment.
Public Interest #356: The Forest Plan should allow open horse riding.
Sample Statement: I am expressing my comments on horseback riding in the Allegheny National Forest…I
definitely would like it to be open riding. There are many riders who live to own camps along the Forest that
really enjoys leaving from their back doors. Open riding also keeps the trails from being overused in one area.
To restrict those people to one designated trail would disappoint them greatly and most likely discourage
them from coming back. (#299)
Response: The ROD selected Alternative Cm that allows restricted riding on 55,792 acres, open riding on
442,995 acres, and prohibits riding on 7,689 acres. Less than 2% of the ANF will be prohibited for equestrian use.
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3.12.3 Motorized Recreation
General
Public Interest #357: The Allegheny National Forest should establish trail connectors to services and
nearby non-federal trails.
TO CONNECT WARREN COUNTY
Sample Statement: The Allegheny National Forest 1986 Forest Plan Revision documentation called for a
“loop” to form the backbone of the Allegheny National Forest snowmobile system, to be completed “in the
first decade” of the Forest Plan, while connectors to business establishments in communities providing food,
fuel, lodging and other needs were to be completed “in the second decade” of the Forest Plan. The later
commitment would mean 1996 to 2006. No such work ever materialized in Warren County. In fact, there is
no connection to a gasoline filling station on “the Loop” between Whig Hill in Forest County and Blissville in
McKean County…Since the Allegheny Trail Committee started having meetings between snowmobilervolunteers and U.S.D.A. Forest Service personnel in 1988, snowmobiler-volunteers have been complaining
about the lack of needed connectors in Warren County. (#292)
TO CONNECT SHEFFIELD
Sample Statement: In January of 1996, then-Forest Supervisor John Palmer sent out a broadcast letter to
“friends of snowmobiling on the Allegheny National Forest” to solicit input on how to address priorities for
establishing snowmobile connectors in the “second decade” of the 1986 Forest Plan Revision. Several
snowmobile clubs and individuals responded with numerous proposals…By the fall of 1997, however,
U.S.D.A. Forest Service personnel at the Allegheny Trail Committee meeting held at Chapman State Park
were telling snowmobiler-volunteers that budget shortfalls would delay the Sheffield connector…Where are
the alternatives for a Sheffield connector that the U.S.D.A. Forest Service has come up with? What about a
connector to Clarendon, or another way into Sheffield? To my knowledge, there are none. (#292)
TO CONNECT KANE
Sample Statement: Our club is in full support of developing ATV trail and access into the Kane Borough
from the Allegheny National Forest. We feel that an ATV trail leading onto Kane would provide a
tremendous boost to our economy. We would like to have a trail coming in from the Lantz Corners area and
exiting southward to the timberline trail access. Local property owners are cooperating regarding signing
permission forms along bordering property boundary lines with the forest. By having ATV access to the
forest would reduce the illegal activities that now exist. The trickle down effect of riders buying gas, food,
supplies, and staying overnight instead of driving further south can only be imagined. (#464)
TO CONNECT RIDGWAY
Sample Statement: It has been brought to my attention that residents of Elk County plan to present a petition
to the Forest Service Office in Warren, commenting on the Purposed Land and Resource Management Plan
(PLRMP) and the Draft Environmental Impact Study (DEIS). They are seeking a connector All-Terrain
Vehicle (ATV) trail from Buehlers Corner Trail Head to the Sandy Beach Recreational Park in Ridgeway.
The length of the proposed extension of the timberline trail would be approximately six miles and would
provide trail riders better access to shops, restaurants and lodging in the Borough of Ridgeway. As you work
toward finalizing the Forest Plan Revision, I urge you to give serious and thoughtful consideration to safe
recreational opportunities that can promote economic stability to our local communities. (#321)
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Response: Connection of the National Forest ATV/OHM Trail system to a specific community could present
adverse challenges for future trail management. By nature, the current ATV/OHM trail system self-limits the
number of users by design of the trailhead facility. For instance, if the trailhead is full then users are likely to by
pass the facility and ride elsewhere. This self-limiting function permits trail users to have the type of experience
they desire; primarily a roaded somewhat remote ATV/OHM riding experience with a few friends. Occasional
groups and single riders are encountered but there is a reasonable expectation that at several times during the day,
even on high use days, the rider could have the trail to him/herself for brief periods.
Having unencumbered access, like that provided with a direct connection to a town with essentially unlimited
parking, could easily encourage overuse of the trail system. Overuse is problematic for the user (it becomes too
crowded to enjoy) and for the trail (excessive trail impacts). For these two reasons the ANF has decided that
direct trail access from communities will not be investigated at this time.
Public Interest #358: The Allegheny National Forest should allow dispersed motorized recreation on the
forest.
Sample Statement: My family and friends have recreated on the ANF for 60+ years. Much of those six
decades our family rode motorized off highway vehicles on our national forest lands. These activities were
condoned and classified as dispersed recreation until the forest plan of 1986 closed the forest to dispersed
motorized recreation and corralled the activity to Intensive Use Areas. Along with recreation trail riding, our
off highway vehicles were used as necessary transportation to reach the farthest recesses of the forest for our
hunting and fishing. Basic transportation and the removal of felled game are critical to accessing these remote
areas for hunting, especially by our senior and disabled hunters. Yet, these activities are forbidden. As a
matter of fact, even the designated trails are closed during the hunting season…What about our disabled
hunters and seniors? (#344)
Response: The ANF annually provides many miles of disabled hunter access roads for use by disabled hunters.
Cross country motorized use will continue to be prohibited. In addition, as a result of the Travel Management
Rule, (November 2005) the ANF will initiate a separate transportation planning process that will culminate with
the release of a Motorized Vehicle Use Map (MVUM) in July 2008. Motorized access alternatives will be
analyzed with input from the general public. This decision will be analyzed and updated annually in accordance
with 36 CFR 212, 251, 261 and 295.
Public Interest #359: The Forest Plan should restrict motorized recreation to limit impacts to natural
resources, wildlife and other forest users.
Sample Statement: Consideration should be given to the impact on deer and other wildlife by ORVs and
snowmobiles. Studies have proven that the noise from ORVs and snowmobiles can have a significant
detrimental impact on deer metabolism. Trail locations should avoid areas of deer concentration as much as
possible. A minimum distance of a 1/2 mile should be maintained. (#315)
Sample Statement: The erosion, noise pollution, safety issues, and spread of invasives on tires and axles are
all reasons to limit the extent of ATV use in the ANF. ATV trails should be placed in areas where they will
have the fewest negative impacts on the environment and ATV users should be educated on what they can do
to help protect the forest for other users. (#431)
Response: Motorized recreation can only occur where authorized. No cross country motorized use is allowed
anywhere on the ANF and ATV/OHM trail development is restricted to IUAs. The Suitable Uses and Activities
section that begins on p. 29 of the LRMP outlines what and where activities can occur.
The IUAs were developed using a suitability/capability driven GIS model that is explained in Appendix B of the
FEIS. This model evaluated many different resources and attempted to locate use in areas where the least amount
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of impact would occur. The development of additional ATV and snowmobile trails will occur with the guidance
of staff wildlife biologists and other resources specialists as well as public comment as required by NEPA.
Public Interest #360: The Allegheny National Forest should restrict motorized recreation and equestrian
use in remote habitat and in MA 2.2.
Sample Statement: 1. Areas classified as remote habitat…should be excluded from consideration for IUAs
and EUAs. Motorized use of these areas is incompatible with the remote characteristics of these areas, as is
the use of these areas by large, organized groups of horseback riders. 2. Areas proposed as Management Area
2.2 should be avoided for IUAs, except when there is no other alternative and a connection between two
separate IUAs is needed. (#235)
Response: Alternative Cm eliminates the Longhouse IUA which had the majority of newly impacted remote
habitat and MA 2.2. Traditionally, and for the foreseeable future, as the horse trail system is developed, large
group use will be centered on the EUAs. Cross country use outside the EUAs and in areas of concern to the
respondent will likely remain minimal and sporadic. Monitoring outlined in the LRMP identifies the continuing
concern that both forms of recreation could affect natural resources adversely and protocols are outlined to inform
future managers of that possibility.
New Public Interest #361: The Forest Plan should utilize areas impacted by OGM development for
motorized recreation.
Sample Statement: The Plan fails to consider how the subsurface consequences might be used as
opportunities for alternative management objectives. For example, the plan fails to consider that areas subject
to significant surface disturbance due to oil and gas extraction might subsequently be appropriate areas for
motorized or other recreation activities. (#476)
Response: OGM development and motorized recreation effects are displayed in the Cumulative Effects sections
of the FEIS. Impacts to resources can and do occur but are minimized through the use of mitigation measures.
Given past experience with conflicts between OGM development and motorized recreation, the ANF is trying to
minimize this interface with the modification of the IUA boundaries in the LRMP. Areas where historic
interaction has accelerated physical or social problems have been either modified or dropped such as the Westline
IUA and parts of the Twin Lakes IUA.
All-terrain Vehicles and Off-highway Motorcycles (ATVs and OHMs)
Public Interest #362: The Final EIS should fully analyze ATV/OHM Intensive Use Areas (IUAs).
Sample Statement: The FS intends to do a recreation study on ATV Intensive Use Area's after the Forest
Plan is approved. …The public needs to know the complete plan for ANF management before the Final Plan
is adopted. (#295)
Response: The LRMP used IUAs to outline areas for proposed use. Similarly it also indicates areas where
ATV/OHM use is not acceptable. Project specific trail planning and development within these areas is beyond the
scope of the LRMP and will occur separately and be subject to the standard public comment period specified by
NEPA.
Public Interest #363: The Allegheny National Forest should prohibit ATV/OHM and horse use on the
forest.
Sample Statement: I think there should be no ATVs or horses on this forest. You need not accommodate
inappropriate, confounding uses. (#20)
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Response: Executive Order 11644 of Feb. 8, 1972, (appear at 37 FR 2877, 3 CFR, 1971-1975 Comp., p. 666)
details the appropriateness of motor vehicle use on public lands. Horse use is also part of the multiple-use
management strategy that offers the user a choice of activities during their visit. In addition, see response to PI
#354.
Public Interest #364: The Allegheny National Forest should not add new ATV/OHM trails.
Sample Statement: The US Forest Service should not be in the business of providing “user developed trails”
for motorized vehicles such as ATV's, motorbikes, snowmobiles, etc., this is the job of private enterprise.
They use a disproportionate amount of trail space in addition to polluting the air, water, and soil; fragmenting
habitat; displacing wildlife; and creating disturbing noises which can be heard throughout the Forest. The
Forest Service is actually creating demand for more of these vehicles by providing trails for them. (#199)
Response: The Forest Service does not provide “user developed trails”. The Forest Service provides purpose built
trails designed and constructed for an individual use or several uses (motorized or non-motorized use) that are
determined to be compatible. In addition, see response to PI #363.
Public Interest #365: The Forest Plan should indicate who will manage ATV/OHM trail use.
Sample Statement: Who is going to oversee/manage trail use? (#2)
Response: The ANF will continue to monitor and enforce use regulations use on NFS lands, trails, and road
systems. Pennsylvania State Patrol and local Sheriffs will monitor use on State routes, township roads, and private
inholdings.
Public Interest #366: The Allegheny National Forest should not designate severely damaged areas as IUAs.
Sample Statement: The new ANF Forest Plan must not allow the Forest Service to use the designation of
“Intensive Use Areas” (IUA) to describe areas severely damaged from industrial activities such as oil and gas
drilling, road building, logging and ATV use and then change the management zoning to “IUA” to write the
area off as a sacrifice zone in the ANF. (#295)
Response: The intent of designating an area as an IUA is to identify areas conducive to ATV and other motorized
trail use. IUAs are managed for multiple uses and are afforded the same management prescriptions and
protections as other areas of the forest. The IUAs were developed using a capability driven GIS model that is
explained in Appendix B of the FEIS.
Public Interest #367: The Allegheny National Forest should construct all of the 300 miles of ATV trails that
were authorized in the 1986 Forest Plan and apply user fees to defray the costs.
Sample Statement: The 1986 Plan…called for in excess of 300 miles of ATV trails within the Intensive Use
Areas on the Allegheny National Forest. This objective has not been met and the preferred alternative C, by
proposing 173 miles of ATV trails, indicates that there is no intention of ever having 300 miles of trail. In
recent years, ATV use has become an increasingly popular form of recreation in the Allegheny National
Forest, with revenue from ATV permits totally approximately $221,790 in 2003, $243,260 in 2004, and
$210,750 in 2005. Given the increased popularity of ATV use in the Allegheny National Forest, creating an
excess of 300 miles of ATV trails would bring a greater number of people into contact with the Forest and
ultimately create much needed economic benefits for local communities. (#484)
Sample Statement: Toward the goal of increasing trail mileage under the original Plan, the OHV User Fee
collected in recent years would seem to have been collected for and applied to such development. However, it
is also my understanding that none of these collected funds have been used for OHV trail development since
no significant new trail mileage has been developed since the fee's implementation. If the riders knew that
their permit money was specifically intended to develop and sustainably maintain new trail development,
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there would be very little controversy over its payment and ANF should have willing partners in its promotion
and compliance. (#41)
Response: The revision to the LRMP eliminates previous objectives unless they were specifically carried forward
in the new LRMP. Additionally, changing conditions and new environmental regulations have directly affected
the ANF’s ability to construct the 350 mile system outlined in the 1986 LRMP without compromising natural
resources or desirable user experiences. Design of the IUAs involved a suitability/capability model outlined in
Appendix B that provided comprehensive results for the entire ANF. This approach was not possible during the
creation of the 1986 plan as the technology did not exist at the time. Areas once thought to hold development
potential were determined unsuitable for development and similarly areas not thought able to support
development appear to have the capability to do so. Lastly, the model described in Appendix B (pp. B-58 to B-61)
provides only estimates of expected output. Local on-the-ground conditions during individual project
development will ultimately determine whether more or less mileage will result.
Fees collected through annual or daily permit fees are used directly for the maintenance of the current 108 mile
trail system. Unfortunately, use of the current system is not high enough to pay for additional planning, design
and construction necessary for the development of additional mileage.
Public Interest #368: The Allegheny National Forest should expand ATV/OHM riding opportunities in the
Willow Creek area.
Sample Statement: I believe for a fact that the current Forest plan does not adequately address the need for
more trails for motorized recreation. I've got a pretty good reason as why we need more places to ride and
enjoy out sport, and I'm pretty sure you'll think so too. Motorized recreation, particularly the riding of ATV's
and Off-Highway Motorcycles (for all intents and purposes, we'll call them OHMs), seems to be the dominant
sport in the area when it comes to teens like myself in the outlying areas surrounding the ANF…I would
personally love to see the expansion take place in the Willow Creek Area. As you can see, adding more trails
will improve the economic and demographic factors in the areas surrounding the trail system. (#434)
Sample Statement: The Allegheny National Forest, at present, has 11 miles of ATV trails in McKean
County, in the Willow Bay area. You have appropriated $288,000 to do a study and you are going to add 44
miles of trails. Then in your plan C you are going to shut the Willow Bay area down. (#409)
Response: The LRMP does not preclude the addition of ATV trail mileage at the individual project level. The
LRMP itself does not make decisions about adding trail mileage. The ongoing Willow Creek ATV Trail
Expansion Project is addressing the addition of new trail to the existing Willow Creek ATV Trail.
Public Interest #369: The Allegheny National Forest should not eliminate the Westline Intensive Use Area
due to the economic importance to the local community.
Sample Statement: We do not support the elimination of the Westline Intensive Use Area (IUA)…Westline
is a destination for tourists and eliminating the connection to the community would have a negative economic
impact on business in the village. We recommend that the alternative still provide a link to the community.
(#203)
Response: Since no National Forest System ATV trails exist within the IUA and no changes are being made to
the existing National Forest snowmobile trail system, elimination of the Westline IUA will not change the
economy of the Westline community. The Westline community does enjoy a significant amount of business in the
winter due to the immediate proximity of the Allegheny Snowmobile Loop (#1) and connectors 17, 18, 20, and
26. Providing a National Forest System trail link directly to Tack’s Inn is not possible due to the large amount of
private land that surrounds the Route 59 and 219 intersection. The ANF welcomes ideas about connectors that
would enhance snowmobile trail use.
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Public Interest #370: The Allegheny National Forest should create trails designated for Off-road Vehicle
use.
Sample Statement: What I'd like to see is other roads that can be implemented for Jeep use only. …Also I
think the ATV trails could be used for this. (#386)
Response: The Forest Service will undergo future motorized use analysis to comply with the Travel Management
Rule (11/2005) which will involve a public participation process. This process will culminate with the publishing
of a Motorized Vehicle Use Map (MVUM) indicating where motorized travel of any kind is allowed.
Snowmobiles
Public Interest #371: The Forest Plan should indicate that expansion of snowmobile trails will be explored.
Sample Statement: The current draft concludes that no new snowmobile trails (other than connectors) are
needed…I strongly encourage the document be amended to state: opportunities to expand the snowmobile
trail system will be explored. (#42)
Response: The LRMP does not preclude the development of additional trails. Addition of actual trail mileage is a
site specific decision. One goal (LRMP p. 13) and 3 objectives (LRMP p. 18) were developed for the LRMP that
directly address snowmobile trail issues. They focused on providing additional opportunity for all trail users and
specifically targeted snowmobile trail users’ collaborative involvement. In addition, four critical connectors were
identified for construction during the life of the plan.
Public Interest #372: The Allegheny National Forest should provide flexible snowmobile riding
opportunities to support the Pennsylvania Wilds goal of providing connectivity across the Commonwealth.
Sample Statement: The economic impact of tourism in the area has been recognized by the Commonwealth
of Pennsylvania through their Pennsylvania Wild initiative. This well funded effort, which includes a Detailed
Recreation Plan, relies heavily on the utilizing of our public lands to attract visitors to the region.
Snowmobiling is included in these efforts as is evidenced by the fact that the Pennsylvania DCNR recently
awarded a grant to the PSSA to initiate a GIS trail mapping program with the ultimate goal of providing
connectivity across the Commonwealth. Flexible riding opportunities within the ANF will enhance the ability
to meet that goal and maximize the investment of these funds. (#115)
Response: The ANF is a full participant in the Pennsylvania Wilds initiative and collaborates with DCNR and
PSSA to provide snowmobile recreation opportunities that support tourism opportunities during the winter
months. See response to PI #371 for more details on elements in the LRMP that address snowmobile
opportunities.
Public Interest #373: The Allegheny National Forest should establish an Open Unless Posted Closed policy
to increase snowmobile access to forest roads and utility rights-of-way.
Sample Statement: We ask that the…Forest Plan Revision reflect that all roads are in “open unless posted
closed” status. “An open unless posted closed” strategy has been used successfully for a number of years on
other National Forests in Region 9. The ANF system currently makes up about 11% of the public land trail
system in Pennsylvania and is annually funded by the Pennsylvania Department of Natural Resources at a
negotiated level acceptable to the Forest Service. The provision of these additional low cost riding
opportunities adds value to this annual investment. The 2005 SUS indicated 49% of statewide respondents felt
an increase in riding opportunities on the ANF was in order. Only 25% termed the current opportunities as
“adequate.” (#115)
Sample Statement: Cross country travel opportunities should be provided in the Forest Plan Revision. Utility
right of ways would provide additional riding and routing opportunities where such use is appropriate. This
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practice is common in snowmobile riding areas given the minimal impact of such operation on this ground.
The Allegheny National Forest has numerous camps which are utilized during snowmobile season. Providing
the ability to access these camps by snowmobiling would allow the camp owners to recognize additional
value from their investment with minimal impact to resources. It would also relieve an enforcement burden by
providing low impact legal access. (#369)
Response: Some groups and individuals requested that the forest either use a “closed unless posted open” or an
“open unless posted closed” policy to designate open and closed routes and areas. Both of these alternatives are
problematic because of their reliance with signing on the ground. The new travel management rule ended this
debate. National Forests are now required to produce a Motor Use Vehicle Map that shows by vehicle types,
when and where routes and areas are open to motorize travel (36 CFR 212.56). The ANF will undergo travel
management planning in 2008 and will produce a Motorized Vehicle Use Map locating motorized use across the
ANF. The public will be responsible for obtaining and interpreting the MVUM. In the interim, the ANF will
remain closed to cross country motorized use. A full public involvement process will be initiated before the
publishing of the MVUM to assist in the determination of route location and use.
Public Interest #374: The Forest Plan should allow flexibility in snowmobile trail location around protected
areas.
Sample Statement: Please consider the following in your future plans for the ANF: Flexibility in
[snowmobile] trail location around protected areas. (#112)
Response: Site specific decisions are beyond the scope of the LRMP. Often minor reroutes do occur as a part of
routine maintenance. Major reroutes require NEPA analysis to determine effects on all resources.
Public Interest #375: The Allegheny National Forest should utilize landowner contracts established under
the Pennsylvania Sportsman’s Act of 1966 to obtain and maintain connector trails across private land.
Sample Statement: The Trail Standards comment on page III-9 “Legal and binding access across private
land will be obtained prior to survey and design for construction of ANF trails and trail connectors”…This
ruling in the Forest Plan will prohibit any proposed connector from happening. The USFS must continue to
recognize and use documented “private property agreements” under the Pennsylvania Sportsman's Act of
1966 as used by snowmobile clubs on the ANF to date. The Sportsman's Act has been upheld in court (1990)
and used successfully on the ANF from the late 1970's to date. This contract is what has held the current trail
system in place for 30 years. (#249)
Response: We removed this standard and concluded that this issue is beyond the scope of the LRMP. These
documents are an agreement with the current landowner and the club limiting the land owner’s liability. They
convey no rights to the property, do not transfer with a change in ownership, and can be canceled at any time.
Public Interest #376: The Allegheny National Forest should open Tracy Ridge and Allegheny Front
National Recreation Areas to snowmobile recreation.
Sample Statement: Tracy Ridge and Allegheny Front should be open to snowmobile travel and other low
impact recreation. (#119)
Response: The LRMP will continue to manage these NRAs as a non-motorized recreation opportunity consistent
with the emphasis on non-motorized recreation established in the PA Wilderness Act of 1984.
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3.12.4 Developed Recreation
Public Interest #377: The Forest Plan should include tourism objectives that include the development of
highly developed recreation and lodging, particularly around the Allegheny Reservoir.
Sample Statement: Local officials have made the case numerous times that the ANF will simply not support
a thriving tourism industry without more opportunities for highly developed recreation, lodging and
supporting services and amenities. A plan commissioned by Warren County in 1963, authored by Simmonds
and Simmonds group, provided a detailed analysis of tourism opportunities on the ANF centered around the
Kinzua Reservoir. Very few of the recommendations in the Simmonds plan were implemented. In 1986 local
officials retained the Stormstown Group to determine the feasibility of a resort facility on the ANF. That
study, as well as a subsequent study by Gannon University MBA candidates, found that a resort facility could
be sustained and would provide positive economic impact to the region…The Desired Condition stated in the
Proposed Plan does not envision anything other than the status quo regarding use of the forest by visitors.
Consequently, the Proposed Plan contains no Objectives or changes in Management Areas that would support
anything other than a continuation of current uses of the forest and certainly no advancement toward
providing additional opportunities for highly developed recreation and lodging…The Proposed Plan must be
revised to state a Desired Condition that envisions enhancement of the entire range of opportunities for
visitors to enjoy and make use of the ANF, particularly in terms of highly developed recreation and lodging.
In addition, Plan Objectives must be created to support the Desired Condition and, most importantly,
additional Management Areas (MA 7.1) must be identified in the Proposed Plan that would support new uses
attuned to tourism development, particularly in the vicinity of the Kinzua Reservoir. Merely stating that the
ANF will conduct a recreation study subsequent to adoption of the Final Plan does not serve as a proxy for
what should be in the Plan. Rather, the to-be-conducted study should add the detail necessary to move toward
implementation of Objectives and examine site specific uses within Management Areas already determined
by the Plan. (#333)
Sample Statement: Delineate areas on the plan map that are possible sites for recreation/lodging
development, such as; Willow Creek, Sugar Bay area, and Kinzua Beach area. The Plan's discussion of
Recreation in Appendix B-2 concentrates on miles of trails and does not address the significant increase of
demand for upscale lodging and upscale campsites as reported by the Allegheny National Forest Vacation
Bureau in its tally of requests by type and frequency. Lack of funding for such development is not a reason for
not pursuing a project of motel/restaurant accommodations. This ignores the variety of funding and resources
that are available from the private sector or other public agencies. (#201)
Response: LRMP design criteria indicate that recreational developments in the ANF are allowed consistent with
the ROS class and recreational development levels. This creates a range of opportunities for recreational
developments and partnerships within the ANF. More highly developed facilities would only be allowed in MA
7.1 (LRMP p. 135). Between Draft and Final versions of the LRMP, the ANF examined the potential of adding
another MA 7.1 area at Sugar Bay. An evaluation revealed a number of resource problems, so the ANF decided
not to add a MA 7.1 area at that location. Proposals consistent with MA 7.1 design criteria and other LRMP
direction would be welcomed and evaluated by the ANF with appropriate site-specific NEPA analysis.
The question of what types of recreational developments are appropriate in what places is a site-specific issue
rather than a Forest Plan issue. More detailed and specific information is needed to determine the feasibility of a
particular site for such development. Due to the need to evaluate the entire area around the Reservoir for
appropriate recreational opportunities, the ANF has retained the objective to complete a management plan for the
areas surrounding the Allegheny Reservoir (LRMP p. 18). This can determine at a more specific level what types
of recreational developments are appropriate and if any amendments are needed to the LRMP.
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Public Interest #378: The Forest Plan should neither encourage nor discourage the development of a resort
on the Allegheny Reservoir.
Sample Statement: With regard to recreation development around the Allegheny Reservoir, I think the
PLRMP has taken the right approach by neither encouraging nor discouraging proposals for a resort and other
large facilities. There is no sense in fighting over this unless and until there is a specific proposal on the table.
(#262)
Response: This opinion is noted. See response to PI #377.
Public Interest #379: The Forest Plan should prohibit resort development on the Allegheny Reservoir.
Sample Statement: The FS's own recreation study shows that the reason visitors use the Allegheny Reservoir
is because they love the undeveloped shoreline. This public asset needs to be protected in the New Forest
Plan. (#295)
Response: Recreation development can occur in most areas of the ANF with the exception of MA 5.1/5.2 and
MA 8.5 as long as it meets the intent of the MA design criteria. Larger developments are limited to MA 7.1. In
addition, see response to PI #377.
Public Interest #380: The Allegheny National Forest should establish Hector’s Falls as a recreation area.
Sample Statement: Hector Falls should be a tourist attraction, not a concealed and forgotten “party spot” in
the woods for outlaws to abuse and litter on. The whole FR 258/258H area should be established as a
recreation area, with picnic facilities and a nearby restroom. (#292)
Response: Management of Hector Falls is not a Forest Plan decision and would be the subject of a site-specific
analysis.

3.13 Scenery
Public Interest #381: The Allegheny National Forest should develop a viewshed plan to protect the visual
quality of scenic byways and recreation venues.
Sample Statement: Although scenery is mentioned in the context of even-aged management, we recommend
an action item for the ANF Plan of drafting a set of guidelines to protect the viewshed of established scenic
byways and recreation venues. As a working forest with active timber, gas and oil extraction, smart planning
can protect viewsheds along scenic byways, trails and recreation areas. (#100)
Response: The Scenic Integrity Level (SIL) Map guides the management and protection of all scenery on the
Forest, including scenic byways and recreation use areas (see LRMP, forestwide Design Criteria, 2380 Scenery,
pp. 62-64). Other valued landscapes include the viewshed of roads, trails, use areas, rivers and streams as mapped
in the FEIS and listed in Appendix B, Scenery (pp. B-63 to B-67).
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3.14 Cultural and Heritage Resources
3.14.1 General
Public Interest #382: The Forest Service should allow interested parties to monitor cultural resource
impacts.
Sample Statement: Heritage resources need to be managed on a consistent basis. Monitoring of sites needs
to be increased, and the people with the most knowledge and interest in the sites need to be involved. Sites
that have been mismanaged need to be highlighted as examples of what not to do, and then a process should
be outlined in the plan that indicates how these sites will be managed in the future and in a manner that is
consistent with the plan. (#503)
Response: The LRMP does not preclude interested parties to monitor Forest Service management of cultural
resource sites. Section VI and Attachment C of the Programmatic Agreement (LRMP p. 62) both entitled “Public
Participation” provide specific provisions for notification and participation of interested parties on measures taken
to identify, evaluate, protect, and manage cultural resources. Stipulation III (A) of the P.A. specifically states that
“Preservation planning includes public participation. Public involvement is most meaningful when it is used to
assist in defining values of properties and preservation planning issues. Early and continuing public participation
is essential to the broad acceptance of preservation planning decisions.” Stipulation III (B) of the P.A. provides a
process for consultation and coordination among Native American Tribes and other interested parties. According
to Stipulation III (G) of the P.A., “The Forest shall follow 36 CFR 800.5 for undertakings that may adversely
affect historic properties. This would include consultation with SHPO and interested Indian Tribes and/or
interested persons.’ Section IV of the P.A. entitled “Monitoring” as well as section IV of Appendix B of the P.A.
entitled “Monitoring Protective Measures on Site” specifically addresses monitoring. Beyond LRMP and project
implementation activities, Section VIII (4) of the P.A. also addresses this Public Concern by “Implementation of
an ARPA (Archeological Resources Protection Act) monitoring program in areas where site vandalism and
destruction, and artifact theft, are problems.”
Public Interest #383: The Final EIS should detail the status of and prioritize National Register nominated
sites.
Sample Statement: What is the status of National Register nominations for both prehistoric and historic sites
across the Allegheny National Forest? Does any such plan exist? Has the existing site database been
examined to identify the range of sites that have been identified? Have sites been looked at in terms of
ranking according to value for specific types of research, potential for vandalism, potential for destructive
impacts through erosion or encroachment by construction, etc. Similarly, is an annual list compiled that
provides information on site status? By this we mean how many sites are actually regularly examined during
the year to check on their condition and make a determination regarding security. (#503)
Response: Although a number of prehistoric and historic sites have been determined eligible for inclusion on the
National Register of Historic Places (NRHP), none have been formally nominated as yet to the NRHP. The
Programmatic Agreement (P.A.) identified in the LRMP (p. 62) provides a plan for nominating all previously
determined NRHP-eligible sites as well as others to the NRHP. Sites have been looked at in terms of ranking
according to their value for specific types of research, potential for vandalism, potential for destructive impacts
through erosion or encroachment, etc. on a project level basis. This information is provided in Cultural Resource
Reports (CRR’s) for each proposed project. At present, there is no compilation of an “annual list.” However, this
information is added to a database that tracks such information as well as other data about the sites. The number
of sites that are actually regularly examined during a particular year varies according to the number of projects
that are proposed, the previously recorded sites within a particular project area, the areas of potential effect within
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the general project area, the likelihood of potential direct and indirect effects, the significance or potential
significance of each site, and limitations of funding, project timeframes, and other priorities. In addition, a select
number of significant heritage resources are regularly monitored on a yearly basis.
Public Interest #384: The Allegheny National Forest should develop a heritage resources program to
encompass data storage and analysis and site interpretation.
Sample Statement: Does the ANF currently have a long-term plan for the Heritage Resources Program? If
so, then we would like to obtain a copy of that document. If not, then is there a plan to produce such a
document? This actually ties in to most of the other topics. It asks first what has been done with all of the data
collected to date. Secondly, whether that data has been used to formulate a plan for interpreting existing sites.
Third, can newly discovered sites be easily incorporated into the database to enhance our view of human
occupation across this region? (#503)
Response: The Programmatic Agreement (P.A., referenced on p. 62 of the LRMP) does set out a long-term
framework for the Heritage Resources Program for historic preservation planning. The P.A. specifically states that
“[the] Forest shall follow the Secretary of the Interior’s Standards for Preservation Planning which outlines a
process that organizes preservation activities (identification, evaluation, registration and treatment of historic
properties) in a logical sequence. The Standards for Planning outlines a process that determines when an area
should be examined for historic properties, whether an identified property is significant, and how a significant
property should be treated. Prior to the development of the P.A., the ANF produced a Master Interpretive Plan for
the Allegheny National Forest that will guide the development and implementation of interpretive exhibits and
services for the ANF. Newly discovered sites can be easily incorporated into the database to enhance knowledge
of human occupation across the region. In addition, see response to PI #382.
Public Interest #385: The Final EIS should evaluate streamlining Phase 1 reporting and improving the
forestwide heritage site database.
Sample Statement: Unless there are regional or national mandates to the contrary we would think that
shorter reports on Phase 1 work would be appropriate and that greater emphasis be placed on evaluations and
integrating the work into a better understanding of the what the current database has to offer in terms of prior
settlement and land use across the Forest. (#503)
Response: We agree and have added an objective to emphasize evaluation of sites (LRMP p. 18). The
Programmatic Agreement referenced on p. 62 of the LRMP emphasizes the development and use of historic
contexts as the foundation for all decisions on heritage resources. It also emphasizes streamlining the Section 106
process through the use of shorter reports when no historic properties are identified or affected by proposed
projects.
Public Interest #386: The Final EIS should review the Phase 1 and Phase 2 surveying of cultural resources.
Sample Statement: After almost forty years of Phase 1 level survey work there must be some generalizations
that can be made about the resource base on the ANF that differs from that proposed in early models. Are
there any targets for the level of sites to be investigated through Phase 2 testing? A.) What about updating the
range of lumbering-related sites and any other large categories of historic resources? B.) Are prehistoric sites
being examined for distributions in relation to micro-level environmental zones, watershed
similarities/differences, general density drop-offs on the interior plateau, continuity of trail use, etc.? (#503)
Sample Statement: Are any studies being considered that look for relationships between different nearby
sites of similar age or apparent function? - We continue to receive massive reports on projects and CR surveys
done for large tracts of land. The amount of new information is generally minimal and the incorporation of
existing data also falls short of the mark. We would rather see an effort made to synthesize, or at least
summarize, existing site data rather than simply rehash what has been done in the past and fill dozens of
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pages with copies of site forms. - There have been several reports recently done in Pennsylvania focusing on
settlement pattern studies within watersheds and/or larger regions of the state. The ANF might be better
served by incorporating some of that material with their site database to see how their data compares. (#503)
Response: All the concerns mentioned above are valid concerns that the Programmatic Agreement referenced on
p. 62 of the LRMP, among other things, seeks to address. It strongly emphasizes the development and use of
historic contexts to formulate goals and priorities for the identification, evaluation, registration, and treatment of
significant cultural resources. Historic contexts, associated property types, and criteria for evaluation to the
National Register of Historic Places have been developed for the historic lumber, petroleum, iron, and coal
industries. As for prehistoric sites, the Programmatic Agreement outlines a process for the Forest to carry out
appropriate identification efforts that take into account past planning, research and studies, the views of the
Pennsylvania State Historic Preservation Office and the Seneca Nation of Indians Tribal Historic Office.
Presently, there are several settlement pattern models and site predictive models that address the distribution and
density of prehistoric sites across the Forest and across different landforms. The Programmatic Agreement seeks
to address these issues by requiring all future investigations to synthesize previous investigations and existing
settlement pattern models and to analyze the results of the investigations to further refine not only archaeological
knowledge of the upper and middle Allegheny watersheds but also to gain a better understanding past human use
and occupation of the various landforms within the ANF.
Public Interest #387: The Forest Plan should provide for the preservation and interpretation of the World
War II POW camp located within the Allegheny National Forest.
Sample Statement: My comment deals with the preservation and interpretation of the World War II German
prisoner of war camp located on the national forest. Please include reference in the plan to the need to
inventory the site, preserving all that remains of the site (i.e., foundations, artifacts, etc.), and eventual
interpretation of this amazing history from the 1940's. Many people do not even realize that there was a
German POW camp so close to the town of Kane. Please tell the story so others may become better informed.
(#43)
Response: As part of previous LRMP implementation projects, the above referenced site was inventoried and all
visible remains of the site were mapped and recorded. Initial efforts to interpret this site to the public have
included erecting an historical marker at the site. Forest Plan Revision does not preclude other interpretive efforts
at the site.

3.14.2 Native American Resources
Public Interest #388: The Allegheny National Forest should develop a process for consultation and
collaboration with the Seneca Nation of Indians regarding the management of matters and resources of
cultural importance.
Sample Statement: A general categorization of the cultural sites that may be perceived as relevant to the
Seneca Nation within the ANF should be developed in consultation with appropriate representatives of the
Seneca Nation, shared with the appropriate representatives of the Seneca Nation, and then provided high
confidentiality status. A description of this process should be addressed in the plan. (#503)
Sample Statement: Prior to any planning or implementation of heritage tourism at a site that may be
perceived as culturally relevant to the Seneca Nation, appropriate representatives of the Seneca Nation should
be given an opportunity to provide concerns about areas and consulted on how to mitigate these concerns.
(#503)
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Sample Statement: Present and future identified sites that are culturally specific to the Seneca Nation should
not be considered for the National Register for heritage tourism purposes, without meaningful and consistent
consultation with appropriate representatives of the Seneca Nation. (#503)
Response: The ANF recognizes the concern to develop a process for consultation and collaboration with the
Seneca Nation of Indians (SNI) regarding the management of present and future identified heritage resources of
cultural relevance to the SNI. Towards effectively addressing this concern the LRMP has a goal (LRMP p. 13), an
objective (LRMP p. 19) and a standard (LRMP p. 62) to work with the SNI to develop the inventory of heritage
resources of interest to the SNI and to consult and collaboratively work directly with appropriate representatives
of the SNI before making a decision on any activities within the vicinity of inventoried sites culturally sensitive to
the SNI.
Public Interest #389: The Forest Plan should emphasize Native American history in the region through
education and interpretation.
Sample Statement: Specifically, we find no detailed strategy for interpretation of the Native American
history of the region, or other historic areas. We recommend that historic area designation and interpretation
be emphasized. In the summary report, only road less areas and wilderness designations are listed as areas of
special concern. Efforts to enhance, protect and interpret heritage sites are vitally important. Historic sites and
artifacts once lost cannot be regained. (#100)
Response: The LRMP does not preclude interpretation of Native American history. The Programmatic
Agreement has guidelines for interpretation. The Buckaloons Special Interest Area is one area of the ANF where
such efforts could be initiated. The LRMP does not preclude other areas of the Forest to be interpreted as well.
Public Interest #390: The Allegheny National Forest should allow the Seneca Nation of Indians to curate
items removed from indigenous cultural sites.
Sample Statement: The Seneca Nation would like to curate items removed from a cultural site that is
Indigenous in origin or could be perceived as Indigenous in use. (#503)
Response: All cultural material recovered in heritage resource management activities are property of the U.S.
Government. As such, Federal agencies like the USFS and its administration units like the ANF are required by
law to curate all such cultural material in a curation facility that meets federal standards. Presently there are only
two such facilities in Pennsylvania that meet these regulations. If the SNI has or develops such a facility, the
LRMP would not preclude such a possibility.
Public Interest #391: The Final EIS should finalize a procedure, in addition to basic procedures established
by the Pennsylvania State Historic Preservation Office, for collaborating with the Seneca Nation of Indians
when human remains are discovered within the ANF.
Sample Statement: Are there protocols that have been formalized forest-wide for the inadvertent discovery
of human remains during construction/maintenance activities by either the Forest Service or contractors
working on ANF lands? A.) Specifically, we are asking if there are protocols specific to dealing with the
Seneca Nation in addition to any basic procedures previously established by the Commonwealth of
Pennsylvania through the Pennsylvania SHPO's office. B.) We know that this ground has been covered…but
we are not certain that a final document was ever produced. - The principal reason for bringing up this subject
is that we really need to have actual formal documents on file that all parties can refer to when situations like
this arise…We are uncertain if we ever did receive a document that spelled out precisely what steps need to
be taken when inadvertent discoveries are made. (#503)
Response: Given the fact that the lands which now encompass the ANF were historically considered part of the
Seneca Nation, the ANF recognizes the rights of lineal descendants and members of the Seneca Nation to retain
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certain human remains and associated grave goods whenever such discoveries are made on the Forest. In the rare
instances where such discoveries have been made since the 1986 Forest Plan, these instances have occurred at a
specific location on the ANF and were effectively addressed through consultation and collaboration with the SNI.
In general, the ANF follows the policy developed by the USDA Forest Service for its Southern and Eastern
Regions which states that it is the policy of the USDA Forest Service to treat human remains with dignity and
respect for the wishes of the deceased individuals they represent and living people with who they are affiliated.
The LRMP does not preclude the development of an agreement document specifically with the SNI to address
procedures and action time frames for all instances where it is necessary to disturb known burials and will address
procedures and action time frames for those circumstances where burials are unexpectedly encountered.
Public Interest #392: The Allegheny National Forest should sustain the historical interaction of native
people with the forest.
Sample Statement: Maintaining a healthy forest should include the requirement of the forest to contain and
sustain human interaction, especially in relation to human health. Producing areas that promote the health of
the forest and human health should be a worthwhile objective of the Forest plan. Additionally, a goal should
be to perpetuate historical interaction with the forest by Native peoples. (#503)
Response: The LRMP does not preclude administering its programs and activities to be sensitive to traditional
Native peoples, especially with regard to their religious beliefs and practices. The Programmatic Agreement,
LRMP p. 62, encourages consultation with the SNI to identify and acknowledge these cultural needs in Forest
Service activities, to consider these values an important part of management of the ANF, and to gain an
understanding and appreciation of Native culture, religion, beliefs, and practices.
Public Interest #393: The Allegheny National Forest should consult with the Seneca Nation of Indians to
obtain carbon dates from known cultural and archaeological sites prior to herbicide application.
Sample Statement: Another area of concern is the selective use of herbicides used on earthworks, cultural
sites, and other archaeological sites. Herbicide use may alter carbon dates, carbon dates should be obtained
prior to herbicide treatment of known sites. ANF should work on a process to test the site in consultation with
appropriate SNI [Seneca Nation of Indians] representatives (#503)
Response: Towards effectively addressing this concern the ANF has added the following standard in the LRMP
(p. 62): “Consult directly with appropriate representatives of the Seneca Nation of Indians (SNI) before making a
decision on any activities within the vicinity of inventoried sites culturally sensitive to the SNI.” In addition, see
response to PI #200 on carbon dating and herbicides.
Public Interest #394: The Allegheny National Forest should consult Seneca Nation of Indians
representatives to develop a process for removing vegetation from cultural sites.
Sample Statement: While it is important to remove vegetation that could affect a known cultural site,
especially large trees that may become wind thrown and subsequently damage a site, the process for removal
of the vegetation should be developed in consultation with appropriate representatives of the SNI. (#503)
Response: Towards effectively addressing this concern the ANF has added the following standard in the LRMP
(p. 62): “Consult directly with appropriate representatives of the Seneca Nation of Indians (SNI) before making a
decision on any activities within the vicinity of inventoried sites culturally sensitive to the SNI.”
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Public Interest #395: The Allegheny National Forest should increase law enforcement in culturally sensitive
areas susceptible to erosion.
Sample Statement: Maintaining a recognizable and meaningful presence in areas that require increased
attention due to erosion or the possibility of erosion to culturally sensitive areas should be carried out by as
many Law enforcement entities as are available. (#503)
Response: The LRMP does not preclude an increased law enforcement presence in culturally sensitive areas
susceptible to erosion. Section VIII A (4-5) of the Programmatic Agreement referenced on p. 62 of the LRMP
includes reference to the Forest implementing an ARPA (Archeological Resources Protection Act) program in
areas culturally sensitive areas where such problems exist. ARPA investigations are conducted in concert with
law enforcement. When ARPA violations are identified, law enforcement officers assigned to the case determines
the level of law enforcement that is necessary and needed in such circumstances.
Public Interest #396: The Forest Plan should include measures to prevent further erosion of culturally
sensitive sites.
Sample Statement: After meeting the general need to address erosion, measures should be introduced to
prevent further erosion of ANF lands that contain culturally sensitive materials of the SNI [Seneca Nation of
Indians]. These measures should be included in the plan. (#503)
Response: The LRMP desired condition (p. 12) envisions stabilization of erosion problems that may impact
cultural sites. The LRMP does not preclude implementing appropriate measures that would serve to protect
Native American culturally sensitive properties.
Public Interest #397: The Allegheny National Forest should provide research, transfer of technology, and
technical assistance to the Seneca Nation of Indians.
Sample Statement: As stated in FSM 1563(4), “provide research, transfer of technology, and technical
assistance to Indian governments.” (#503)
Response: This issue is not a Forest Plan decision. However, the LRMP does not preclude these activities.
Public Interest #398: The Allegheny National Forest should provide Seneca Nation of Indians law
enforcement officers jurisdiction to protect cultural sites on the forest.
Sample Statement: Enforcement of plan objectives and or general Forest management in cultural areas that
are known to be impacted by human intrusion and that also can be easily patrolled by SNI Law Officials
should be provided enforcement jurisdiction (#503)
Response: This is an implementation issue and is not a Forest Plan decision.
Public Interest #399: The Forest Plan should include a goal for training personnel on Native American
issues.
Sample Statement: The Seneca Nation noticed that there is no mentioning of a process to educate ANF staff
in relation to issues that are of concern to the SNI, specifically the education of ANF staff in the context of
government-to-government relationships with Native Nations, cultural sensitivity training, cultural resource
identification, and interpretative methodology. This process should be developed in consultation with
appropriate representatives of the Seneca Nation and then be included in the plan. (#503)
Response: The training of ANF personnel is an implementation issue and is not a Forest Plan decision. However,
we agree that the training of ANF employees regarding both Native American heritage resources and other
heritage resources is an important part of implementing cultural and heritage resource management.
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Public Interest #400: The Final EIS should address the Seneca Nation of Indians concerns about cultural
resources within the Allegheny Reservoir.
Sample Statement: What plans does the Heritage Program have either in-hand, or in-process, that address the
continuing concerns about cultural resources within the limits of the Allegheny Reservoir? A.) Specifically,
are there any projects designed to assess site survival or otherwise expand on the topics considered by the
COE's drawdown study? B.) Has any thought been given to implementing simple examinations of recorded
sites when reservoir levels allow them to be visited? - Specifically, we would be interested in knowing if
these older recorded sites are still intact. If they are not, then it would be worthwhile to know what the
mechanism of their destruction actually entailed. (#503)
Response: Although this is a site-specific issue and not a Forest Plan decision, the Allegheny National Forest
shares the Seneca Nation of Indians concerns about cultural resources within the limits of the Allegheny
Reservoir. Towards addressing those concerns, members of the ANF’s Heritage Resource Management Program
assisted the Army Corps of Engineers Waterways Experiment Station in a study on cultural resource management
issues within the Allegheny Reservoir. The study recounted the special challenges that the Corps faces with the
ownership, jurisdiction and management of the cultural resources within the drawdown zone of the Allegheny
Reservoir. The LRMP does not preclude the ANF from expanding on the Corps study with regard to cultural
resources on Forest Service land. The legal responsibility for mitigation of the adverse effects caused by the
operation of the reservoir remains the responsibility of the Corps.

3.15 Social and Economic Issues
3.15.1 General
Public Interest #401: The Final EIS should analyze impacts to the local customs, culture, and economy.
Sample Statement: The National Environmental Policy Act states that there is a Federal responsibility to,
among other issues, “preserve historic, cultural, and natural aspects of our national heritage and maintain,
wherever possible, an environment which supports diversity and variety of individual choice.” The proposed
Forest Management Plan is extremely weak in regard to the true and realistic impact that the advocated
practices within the Plan will have upon the customs, culture and economy of the people living in Forest,
Warren, Elk, and McKean Counties…The Plan needs to take an honest look at the human impacts resulting
from management decisions made by the Forest Service. (#438)
Response: The Social Conditions section of the FEIS (3.4.8) compares the long-term trends of the Allegheny
National Forest four-county region to those of other county groupings with similar characteristics, such as
resource endowment and distance from urban centers, as well as with all rural counties in the Commonwealth.
These long-term trends, some of which pre-date the establishment of the Allegheny, are very similar in terms of
demographics, income, education, and other characteristics. This indicates larger social and economic changes at
work, ones independent of the actions guided by the LRMP. The Economics section (3.4.7) gives significant
detail and analysis regarding economic impacts to this region.
Public Interest #402: The Forest Plan should contain a vision of how the ANF can contribute to social and
economic sustainability.
Sample Statement: I have spent a great deal of time analyzing the proposed plan only to find there is no
vision, goals, objective or strategy to ensure social and economic sustainability. Among the nearly 1450 pages
of documentation, you can find a plethora of information about how ecological sustainability will be
achieved, but scarcely little about how the culture, customs and economy of the region will be maintained. A
whole host of measures have been proposed that reduce the area for active land management making it
A-208

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

increasingly harder to provide opportunities for economic benefit. This downward spiral, which began with
the 1986 plan, must be reversed if ever there is to be an assurance of true socioeconomic progress linked to
the ANF. (#455)
Sample Statement: The plan must include a vision statement devoted to the sustainability of social and
economic elements of management planning as required in the Code of Federal Regulations. The vision
statement must include desired conditions, goals, objectives, and management direction designed to address
social and economic sustainability for the region. As an integral part of the local fabric, the ANF must
respond to the socioeconomic well being of the area. The LRMP must delineate the manner in which the
Forest Service expects to fulfill their “good neighbor” role. (#462)
Sample Statement: We support the greatest economic output that the forest can sustain for the support of the
local communities and rural traditions. The plan has a responsibility to evaluate and create a plan that gives
equal attention to ecological, social and economic issues of the region. While this plan DEIS abound in
ecological data, very little is devoted to the social and ecological data, very little is devoted to the social and
ecological implementation of the plan. We view this as a serious flaw, and it is reflected in the alternatives.
Jobs that are created through timber harvesting, oil and gas development and recreation must be maintained at
levels that can sustain the rural heritage of the region. There is no part of the plan that addresses how the ANF
intends to do this. (#97)
Response: The LRMP contributes to economic and social sustainability of the surrounding region. It does not
maintain either the local economy or local culture. That is beyond the scope of the plan or the mission of the
Forest Service. This contribution in the LRMP to local communities is primarily through the identified uses of the
ANF described in Desired Condition section of the LRMP. Goals and objectives in the LRMP provide more
specific identification of intended contributions intended during the planning period. Many of these contribute to
local economic and social sustainability. Most of the FEIS material does focus on effects to the ecosystem of the
ANF as required by law in the preparation of an EIS. There are also substantial sections of Chapter 3 of the FEIS
describing effects on aspects of the social and economic environment of the ANF. These include Minerals and
Geology, Transportation, Recreation, Economics and Social Conditions.
Public Interest #403: The ANF should provide special consideration to sustaining and improving its
economic contribution to local communities.
Sample Statement: The four counties that comprise the ANF are in a state that is among the lowest of
performers in economic growth, are within a region of the state that is the lowest performer in economic
growth, and themselves are at the lowest rungs of performance in the region. In fact, Forest County is
currently designated as a “distressed county” by the Commonwealth of Pennsylvania and Warren County has
led the state in recent years in net job losses. The National Forest Management Act requires the Forest Service
to draft its management plans in the context of a current analysis of local economic and demographic factors.
Based on this analysis, “attention should be paid to the uses, values, products, or services that the Forest
Service is uniquely poised to provide”. As stated above, the ANF is unique among national forests in terms of
the value of timber and the impact that the sale of that timber can have for the economies of the forest
communities. Given this dire economic situation and the potential of the ANF to provide substantial economic
benefits to its host communities, special consideration should be made to promoting uses of the forest that
maximize the economic benefit to the communities within the ANF in a manner consistent with other multiple
use objectives. Alternative C is unacceptable from this stand point and the proposed plan must be revised to
yield a greater economic benefit for the communities of the ANF. (#333)
Sample Statement: The County's primary concern is on sustaining and improving the economic contribution
of the ANF from timber harvests, research and experimentation, education, and tourism. School districts,
Townships and Boroughs depend heavily on the financial support provided from the activities on the ANF.
For example, Corydon Township is approximately 90% ANF. Alternative, A, B, and C indicate a significant
increase in economic impact. Compared to the previous five year period, the new Plan requires a much more
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aggressive management of revenue generating activities presenting significant challenges. A healthy forest,
productively managed, under a plan that supports aggressive regeneration will lead to long term benefit for
McKean County and the other surrounding counties. (#201)
Sample Statement: I believe some modifications to Alternative C, preferred by the Forest Service, are
needed to strengthen the management of the forest over the next 20 year planning cycle. Part of being a
sustainable forest is to be sustainable economically. The ANF has a huge economic impact in the region. The
value of the forest products is not the only issue. The trickle down effects of the forests values permeates
throughout our local economies. Sawmills, paper mills and other wood product industries desire the wood
products. The oil and gas industry and the recreation industry are tied to the management of the ANF. They
all have employees buying homes, vehicle's groceries, fuel and many other goods and services locally, as well
as paying local taxes. These companies employ many contractors doing all these same things. The timber,
oil/gas and recreation industries that operate in and around the ANF are vital to the economic health of the
region. The ANF payments back to the local communities are very important too. These small government
entities depend on this income to provide services to their limited tax base. The additional jobs, labor income
and payment to local governments generated by Alternatives A and B are much more desirable than
Alternative C. (#452)
Response: The ANF is aware of the difficult economic situation faced by the four county region. This is
described in the FEIS (pp. 3-399 to 3-410). This section of the FEIS also describes that the major ways in which
the ANF can influence economic activity in the four county region is through providing a diversity of recreation
opportunities, providing wood for harvest and processing, payments to local governments and direct expenditures
of the ANF. While the oil and gas industry also makes a substantial contribution to the local economy, these are
the actions of private owners in those industries. The ANF does not have the ability to either accelerate or reduce
this activity.
As the analysis in the FEIS indicates (pp. 3-410 to 3-419), full implementation of all of the Alternatives (in
particular Alternatives A, B and Cm) has the potential to provide for an increased contribution to local
employment, labor income and payments to local governments. This analysis includes consideration of secondary
and tertiary economic impacts of increased economic activity enabled by the ANF. The ROD (p. 16)
acknowledges how the ability to contribute to local economies contributed to the selection of Alternative Cm.
Public Interest #404: The Forest Plan should describe the role the ANF can play in catalyzing benefits for
the local community and the ANF.
Sample Statement: The ANF has a significant impact in the Allegheny Plateau, especially the four counties
surrounding the Forest. The Forest can use this situation to be a leader and convener regarding forest and
natural resource management issues. The plan describes many possible goods and services, but mentions little
about the critical role the Forest can play in catalyzing benefits for the local community and the ANF itself.
(#158)
Response: The Forest Plan Revision is primarily focused on the management of ANF itself and how forest
management will affect both the ANF and the surrounding communities. In the process of developing the Forest
Plan Revision the ANF to reached out to a variety of other partners in the management of the ANF. These include
state, local and tribal governments, industry groups, recreational groups and conservation organizations. The ANF
intends to continue to build on these relationships to foster not only improved management for the Forest, but a
shared sense of responsibility for the future of the ANF and the surrounding communities.
Several goals and objectives in the LRMP speak explicitly to some of these aspirations for continued
collaborative work with key partners. These include:
•
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•

Snowmobile trails (LRMP pp. 13 and 18)

•

Cultural resources (LRMP pp. 13 and 19)

•

Special forest products (LRMP p. 14)

•

Air pollution (LRMP p. 14)

•

Oil and gas management (LRMP pp. 15 and 20)

•

Land adjustments (LRMP p. 15)

•

Acquisition of subsurface lands (LRMP p. 21)

3.15.2 Recreation
Public Interest #405: The Allegheny National Forest should acknowledge the growth and importance of
recreation in and around the forest.
Sample Statement: We have reviewed the last page of the Potential for Growth and find that the estimate of
tourism contributed to Total Sales (2%) and Total Employment (5%) seem very low. When you look at the
year round nature of tourism and the fact that the ANF is the only National Forest in Pennsylvania, we find
these figures very low. Both direct and indirect sales and employment must be considered and we feel it is
much higher. (#100)
Sample Statement: Recreation in national forests provides many more jobs and much more income for local
communities than does logging. According to a 2000 study by the economic accounting firm ECONorthwest,
recreation, hunting, and fishing in national forests generate about 2.9 million jobs and add about $234 billion
to the national economy each year. By contrast, logging, mining, grazing, and other extractive uses in these
forests add about 407,000 jobs and $23 billion to the economy per year. (#295)
Response: Estimating levels of economic activity associated with national forest visitation on a local area
economy is a very difficult task with considerable uncertainty. This difficulty includes estimating the level of
visitation, the proportion of visitation originating outside the four county area, the level of expenditures made by
visitors to the four county area and the sectors impacted by that spending. The FEIS does not provide any total
estimates of tourism impacts, only of the contribution of the ANF to local economic activity. The ANF analysis
presented in Chapter 3 of the FEIS (with additional technical information in Appendix B) does estimate that
recreation activities currently and in all of the Alternatives provides a larger contribution to employment than
timber harvest.
Public Interest #406: The Final EIS should acknowledge the economic impact of hunting and fishing.
Sample Statement: The economic impact of the outdoor sportsmen and women upon the economy of
Pennsylvania propels our state to the forefront of recreational and financial success. Monetary gains from our
sport are the very lifeblood of many small towns and hamlets. (#320)
Response: The economics section of Chapter 3 of the FEIS has been modified to identify the economic
contribution from hunting and fishing. These contributions are combined with recreation economic contributions.
An estimation of the current levels of hunting and fishing activity and the estimate for each Alternative is
contained in the Appendix B of the FEIS discussion of economic impacts.
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Public Interest #407: The Forest Plan should emphasize motorized recreation use to provide benefits to the
local economy.
Sample Statement: While considering the debate over revising the Forest Plan for ANF, consider the
revenue loss the Commonwealth experiences due to failure to include motorized recreational vehicles in its
plans. A substantial amount of money is spent in other states annually by ATV, snowmobile and other
motorized RV users due to a lack of approved terrain to explore in Pennsylvania…Pennsylvania is missing
out on the revenue generated by other more “off highway vehicle” friendly states, such as New York. (#336)
Response: The ANF currently, and in all LRMP Alternatives, provides for ATV/OHM recreational opportunities.
Estimates of ATV/OHM visits are contained in Appendix B of the FEIS. The economic impact of this activity is
identified as part of the economic impacts associated with recreation.
Public Interest #408: The Allegheny National Forest should emphasize non-motorized recreation over
motorized recreation, timber harvest and OGM development to benefit the economy.
Sample Statement: The Forest Service must do more to promote low-impact, remote recreation
opportunities. It is unacceptable for the Forest Service to tell the public that as a result of oil and gas drilling,
“those seeking a more remote and less developed recreation experience could be displaced to other State or
National Forests where remote, semi-primitive settings and experiences are more readily available.”(DEIS, pg
3-276) According to recent findings released at the 2006 Outdoor Retailer Summer Market, muscle-powered
recreation (bicycling, camping, fishing, hunting, paddling, snow sports, trail and wildlife viewing) pumps
$730 billion into the US economy every year. This results in nearly 6.5 million jobs across the US and
generates $88 billion in annual state and national tax revenues. This is what the Forest Service should be
promoting instead of telling people to go to other State or National Forests so that oil and gas drilling can
continue at record levels and the Forest Service can focus their recreation budget on ATV's. (#124)
Sample Statement: While jobs and employment are of great import to rural communities, it must be
recognized that the continued degradation of the forest through a variety of extraction activities (including
logging as well as oil/gas drilling) actually undermines the greatest potential for the ANF: namely, the jobs
that can be created through ecotourism, identified as among the fastest-growing economic sectors with the
greatest potential for long-term economic stability in rural communities nationwide. The Allegheny, with its
close proximity to no less than a third of our nation's population, represents tremendous opportunity far
beyond the Buckaloons campground. This potential is vastly understudied, underrated, and underestimated by
your agency. (#150)
Response: The economic contribution of recreation to the local economy is described in the FEIS section 3.4.7
Economics. Appendix B of the FEIS (pp. B-83 and B-84 and B-93 to B-95) describes the economic impact
analysis related to recreation activities. The ANF is a full participant in the Pennsylvania Wilds initiative to attract
more recreational visitors to the area. The FEIS (p. 3-419) also acknowledges the potential for this initiative to
increase recreation visitation to the ANF with potential increases in employment and labor income
Timber harvest and oil and gas development also make substantial contributions to the local economy. The lack of
subsurface ownership leaves the possibility that private owners may seek to develop their mineral estate in areas
that the ANF would prefer remain undeveloped. For this reason the LRMP has more specifically clarified its
objective to acquire the subsurface rights under these areas. See PI #94 for further discussion on the acquisition of
subsurface rights.
Among the changes in the LRMP as compared to the 1986 Forest Plan is to create more non-motorized recreation
opportunities from the areas of the ANF that have not been previously roaded. See the ROD for rationale for
decisions on recreation allocations (pp. 16-24) and consideration of oil and gas (p. 29).
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Public Interest #409: The Final EIS should analyze the economic impacts OGM development will have on
recreation.
Sample Statement: The DEIS Economic Analysis is flawed because it grossly underestimates the economic
damage to recreation from oil and gas development. (#295)
Response: There is no way to reliably predict the actions of private subsurface oil and gas developers, its effect
on recreation, or the loss of economic impact or value. The ANF currently estimates over a million recreational
visits to the forest while a substantial portion of the ANF has already been developed for oil and gas. Much of this
recreational activity does not occur in areas intensively developed for oil and gas and much of it is concentrated in
certain areas such as the Allegheny Reservoir and the Allegheny River. The FEIS (pp. 3-327 and 3-419)
acknowledges the potential adverse impacts oil and gas development could have on recreational opportunities,
especially semi-primitive recreation opportunities. The LRMP contains objectives to acquire subsurface rights to
minimize this impact.

3.15.3 Wilderness
Public Interest #410: The Final EIS should acknowledge that there is limited economic benefit in
designating additional wilderness areas.
Sample Statement: The plan must not include more areas on the ANF for wilderness study or remote
recreation. Page 3-246 of the DEIS reports there were an estimated 1.63 million site visits to the ANF in 2001
of which only 36,815 were wilderness visits, or only 2%. The “passive value” claim cannot offset the
potential social and economic loss incurred to counties, townships, and borough by adding nearly 50,000
acres of wilderness and quasi wilderness. More importantly, wilderness designation is forever, totally
withdrawn from the management equation in future planning cycles thereby limiting productive capacity.
(#462)
Sample Statement: On the subject of more wilderness, it will not bring any more revenue or more people
because most people that come for the wilderness experience camp in the parking lots, hike for a day or two,
bring their own food and water, then they pack up and go away and leave nothing for the local economy. With
motorized recreation, these people buy local gas, food, and if something breaks down, they go to a local shop
and have it fixed. (#251)
Response: The level of economic impact associated with wilderness is subject to substantial debate. Wilderness
visitors much like other visitors to National Forests often make contributions to local economies associated with
their visitation. This may include purchases of gas for their motor vehicles, supplies, restaurant meals or stays in
local lodging before or after visitation. Wilderness areas are established for a variety of other benefits (primarily
of non-market values) that are not reflected in economic transactions that contribute to local jobs or income.
Although the ANF has not done a specific wilderness versus non-wilderness economic tradeoff analysis, a
comparison of economic efficiency measures and economic impact measures provides some insight on the
economic tradeoffs between the Alternatives (see FEIS Appendix B, pp. B-78 to B-98).
Public Interest #411: The Final EIS should consider the impacts of the proposed wilderness area
recommendations on McKean County and the township of Bradford.
Sample Statement: You should not expand any wilderness designated area. I do not believe that that is
economically viable for this area and, more importantly, because that expanded wilderness designation will
impact exclusively in the McKean County and almost exclusively Bradford and the Willow Bay area that that
is not a fair, balanced approach to the expansion of wilderness designated area. (#381)
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Response: The ANF is required to inventory and evaluate areas for wilderness. Two areas (Tracy Ridge and
Chestnut Ridge) are within McKean County. See response to PI #410 for a short discussion on the economic
impact of wilderness. The ROD (pp. 17 and 18) describes the rationale for the recommendations for each of these
areas.

3.15.4 Timber
Note: Also see section 3.6.2 of this Appendix.
Public Interest #412: The Final EIS should explain how present net value was calculated.
Sample Statement: The application of cost figures in Spectrum fails to fulfill the requirements of the NFMA.
Factors affecting costs and revenues were left out of the equation. Differences between logging systems were
not estimated. The lack of cost differentiation fails to perform one of the central tasks of determining timber
suitability under the NFMA. Analysis areas are to be grouped by considering factors that influence costs and
returns. These factors include terrain, and access (transportation requirements). Without these cost and
revenue differentiations the present net value of each analysis area cannot be determined as is required under
the NFMA. Costs must be subtracted from revenues to arrive at present net value (PNV). As long as those
costs are not reported or represent only the least expensive cost total (by ignoring factors that drive up costs)
the acres of suitable land will be overestimated. The excess of discounted benefits less discounted costs will
be larger than it really is. ASQ will also then be overestimated as the number of acres of suitable land will be
overestimated. The definition of direct costs at 36 CFR 219.14 (b)(2) is explicit, “direct costs include the
anticipated investments, maintenance, operating, management, and planning costs attributable to timber
production activities, including mitigation measures necessitated by the impacts of timber production.”
Investments and planning costs do not seem to have been addressed either. Mitigation measures also do not
seem to have been accounted for in the cost calculations. This cost is especially tied to factors such as slope,
proximity to streams, proximity to cultural resources, proximity to threatened and endangered plant and
animal habitat, all of which can be stratified. (#443)
Response: FEIS Appendix B, pp. B-78 to B-92 contains added material that describes the calculation of present
net value, including a full description of the costs, revenues and non-market values considered. This also includes
a specific analysis of each forest type and the relative economic efficiency of timber harvest regimes on each type.
Forest types are considered to be the major determinant of variations in economic efficiency affecting harvest
opportunities on the ANF. Cost factors such as transportation, logging systems or slope are not major cost
differentials in considering economic efficiency on the ANF. The ANF consists of primarily low to moderate
slopes that use only ground based skidding, so there is no major differentiation of logging costs. Slopes above
40% were removed as unsuitable from the suitable land base and remaining areas less than 40% slope would be
accessible with this ground based equipment. The analysis also discussed the cost of road access which for the
ANF is almost totally done through purchaser specified roads that are not a direct cost to the ANF.
Public Interest #413: The Allegheny National Forest should be managed to maximize the economic
contribution to benefit the economy, primarily through timber harvest.
Sample Statement: The amount of revenue derived from timber cutting in the Allegheny National Forest has
a direct correlation to the amount of revenue derived by local municipalities and school districts from such
timber cutting, the amount of jobs within the timber industry, and the overall economic well being of
municipalities and school districts in Elk, Forest, McKean, and Warren County…Given the economic benefits
that timber harvesting creates for local communities, in order to meet the needs of local communities the
preferred alternative must maximize the permissible amount of timber harvesting and the amount of land
available for timber management to the greatest extent possible. (#484)
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Sample Statement: The Plan should seek to maximize its support for the local communities and the regional
economy. This includes working to maximize productivity and sustainable timber harvests…The ANF's
influence on the forest products industry also goes well beyond the local region. The black cherry produced in
and around the ANF…provides Pennsylvania's primary and secondary wood producers with a competitive
advantage over domestic and international competition. Restrictions in access to ANF timber have shown to
cause impacts in timber and lumber markets across the state. Timber harvesting also provides the Forest
Service with significant revenue, which is shared with local governments in the region. These payments are
critical to these local governments and their citizens. (#268)
Sample Statement: Many local industries have left the area over the past several years, and a sufficient
number of jobs have not been created to replace the number of jobs eliminated due to the departure of these
prominent industries. As a result, an increased number of people have been required to leave the area, thus
decreasing the populations in Elk, Forest, McKean, and Warren Counties. In order to reverse this trend, new
jobs need to be created so that, as industries leave the area, local residents still have an opportunity to remain.
However, the preferred alternative C projects a far less increase in employment (730 jobs) than Alternatives A
and B (1,000 jobs). Additionally, a greater labor income is projected for alternatives A and B ($40 million, an
85.6% increase) than for the preferred alternative C ($30 million, a 62.6% increase). Therefore, the Proposed
Plan must be rescinded and revised so that the preferred alternative emphasizes increased employment and
labor income to the greatest extent possible. (#75)
Response: These are displayed as statements of opinion. The national forests are managed for a balance of
multiple uses and not for the maximization of any single resource or contributions to local economies. The ANF
has given serious consideration to potential economic impacts of the Alternatives as described in the Economics
section of Chapter 3 of the FEIS. The ROD (pp. 15-32) describes the rationale for choosing Alternative Cm.
Public Interest #414: The Final EIS should include projections of job losses resulting from the lower level
of timber harvest.
Sample Statement: [We] recommend an amendment to the Economics section of the Plan to predict potential
job loses created by the lower level of timber harvesting on the ANF. [We] believe that long-term restrictions
to ANF timber are impacting the economic sustainability of many sawmills in the ANF region. (#268)
Response: For purposes of economic comparison, the FEIS compares the potential of the Alternatives with the
average level of ANF activity that has occurred from 2001-2005. As compared to that period, all of the
Alternatives have the potential to increase employment as described in the Economics section of Chapter 3 of the
FEIS.
Public Interest #415: The Final EIS should not include payments from the Twenty-Five Percent Fund in
estimates of benefits to local communities and should detail how the Secure Rural Schools and Community
Self Determination Act funds communities and school districts.
Sample Statement: The DEIS Economic Analysis is flawed because it is grossly overestimating the
economic benefit to communities due to using estimates based on communities receiving funding under the
25% fund. (#295)
Response: Although all four counties are presently compensated based upon the Secure Rural Schools Act, the
25% fund basis of shared revenues is still available as an option to local governments. The Alternatives are
compared on the basis of full funding and implementation. On this basis, the 25% fund would provide far greater
payments to local governments than the Secure Rural Schools Act payments. However, if full implementation
cannot be achieved, the Secure Rural Schools Act could provide a more stable basis for payments. This was
described in the Economics section of Chapter 3 of the DEIS, but some additional material has been added to both
this Economics section and the summary of the FEIS.
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3.16 Transportation System and Facilities
3.16.1 General
Public Interest #416: The Forest Plan should include provisions for a public transportation system.
Sample Statement: Please consider the addition of a Public Transportation Element to the…PLRMP and
DEIS. This element would evaluate current public transportation opportunities/utilization in and around the
Allegheny National Forest, study expansion of the regional (Fullington Trailways) and local (Area
Transportation Authority and Warren County Transportation Authority) systems to link to the ANF, study the
feasibility of the ANF Shuttle within the ANF boundaries. This shuttle would connect to destinations within
the ANF Regional and local public transportation system. (#144)
Response: The responsibility for establishing routes for public transportation system providers resides with the
respective Transportation Authorities. The ANF works with these authorities thru the Regional Transportation
Planning Offices of Pennsylvania to identify potential routes and destinations. Planning for Warren and Forest
Counties is conducted by the Northwest Regional Planning Office and planning for Elk and McKean Counties is
conducted by the North Central Regional Planning Office. Expansion needs and possibilities of public
transportation systems would be identified in each region’s Long Range Transportation Plan. This is beyond the
scope of the ANF Forest Plan Revision.

3.16.2 Transportation Planning
Public Interest #417: The ANF should describe how and when a transportation planning process will be
completed.
Sample Statement: Finally, will the ANF engage in a separate transportation planning process as other
national forests will be doing? Or are all applicable road and trail decisions being made at this time for the
plan period for the whole forest, negating the need for a separate transportation planning process? If the
Forest will engage in a separate process, when can we expect that process to begin? What transportation
planning decisions would be deferred or revisited in that process? (#443)
Response: As a result of the Travel Management Rule, the ANF will initiate a separate transportation planning
process that will culminate with the release of a Motorized Vehicle Use Map (MVUM) in July 2008. Motorized
access alternatives will be analyzed with input from the general public. This decision will be analyzed and
updated annually in accordance with 36 CFR 212, 251, 261, and 295. The miles of road and trail indicated in the
MVUM are only estimates – site specific analysis will determine the exact mileage and location of these roads
and trails.
Public Interest #418: The Final EIS should explain budgeting and planning for the transportation system
(i.e., road construction, reconstruction and maintenance).
Sample Statement: The ANF is proposing a very large number of new roads for the next plan period in
comparison to other national forests in the region of similar size. This is especially surprising given the
already heavily roaded nature of the forest. We question the need for the miles of new roads under each
alternative. We encourage the Forest to take advantage of the roads built for oil and gas extraction and to seek
ways to avoid having to build this many new miles. What is the current maintenance backlog total on the
forest in both miles of roads and projected costs? How does the Forest expect to maintain the current road
system and the new miles proposed with shrinking federal budgets? (#443)
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Response: The Forestwide Roads Analysis (FWRAP) contains this documentation (FWRAP, 2003 pp. 82-90).
New roads are only constructed when existing access needs to be improved. While there are many areas of the
forest that are adequately roaded, there are other areas that are included within management areas that will require
improved access to meet the objectives of the management area. The LRMP includes a guideline that existing
corridors should be utilized over creating new corridors (LRMP p. 42). The ANF timber program can fund
necessary road construction, reconstruction and maintenance. OGM developers are responsible for constructing
and maintaining the road system commensurate with their use.
Public Interest #419: The Allegheny National Forest should maintain the current percentages of open,
closed, and restricted roads on the ANF.
Sample Statement: We believe the percentages of closed, restricted and open should remain as is. How does
the Forest propose to pay for additional maintenance and law enforcement costs for the increased miles of
open and restricted roads? Your own analysis projects a decrease from the current budget for all years of the
plan period for all resource areas except timber. (#443)
Response: Our objective is to maintain the roads needed for public access to the National Forest, so the public
can derive the benefit of the Forest. In the absence of funding to perform maintenance and have a safe road for the
traveling public, roads will be closed.
The 1986 Forest Plan included an objective for road management of 20% open, 20% restricted and 60% closed. It
was recognized at the time that those percentages would not be reached in the first plan cycle. Currently, the
percentages are: 36% open, 30% restricted, and 34% closed (FWRAP, 2003 p. 13). For ecosystem health and
vegetation management, it is desirable to control the size of the deer herd. The primary method of accomplishing
this is by distributing the deer hunters into areas of high deer populations. The forest sees this as a continuing
long-term need. Because of the continuing need for access for hunting, it is desirable to provide managers the
flexibility to open roads for deer hunting. Based on this need, the percentages of open, restricted and closed for
this planning cycle are 33% open, 33% restricted and 34% closed (FEIS p. 3-69). This is close to the current
percentages of road management. During site-specific project analysis, management of existing and proposed
roads will be analyzed to determine the most advantageous mix for that particular area.

3.16.3 Road Management
Public Interest #420: The Allegheny National Forest should decommission unused, non-system roads at a
rate of more than 2 miles per year.
Sample Statement: Pg ES-11, Table ES-2. Road Decommissioning (System) of 2 miles per year is projected.
I suggest a target of an additional Non-System Road Decommissioning of 10 miles/year. This is suggested
due to the fact that there are many abandoned roads that are either not regenerating into productive timber
land and/or are being used illegally by motorized vehicles and eroding causing soil movement and
sedimentation of watercourses. (#161)
Sample Statement: I think the Plan should have a higher goal for decommissioning roads. With so many
OGM roads being developed, we should be striving to get rid of FS as well as non-system roads that are not
being utilized to help lessen the problem of fragmentation of habitats and erosion and sedimentation into
streams. In the MA description of remote recreation areas, I believe it talks about decommissioning roads
within 5 years. I'm not sure, but it seems like that alone might be over the goal of only doing 2 miles per year.
(#162)
Response: OGM roads are the responsibility of the OGM operator to decommission when their use of the road is
completed. When the OGM operator determines to curtail operations in an area, they work with the land owner to
determine which roads the land owner wants left. The remaining roads are the responsibility of the OGM operator
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to decommission (PA DEP – Oil and Gas Operators Manual, 2001 Chapter 4, p. 50). In addition, see standards
requiring restoration of OGM development sites (LRMP p. 91).
During project level planning, all roads within a project area are examined to determine opportunities for
decommissioning. As opportunities and funding are available, roads will be decommissioned. As roads are
identified that are not necessary to meet resource management objectives, they will be closed to traffic.
Public Interest #421: The Allegheny National Forest should develop a construction and maintenance
program for the dirt and gravel roads and rock pits to reduce sedimentation of streams.
Sample Statement: We recommend that the Allegheny National Forest develop a construction and
maintenance program for the many miles of dirt and gravel roads and rock pits to reduce the amount of
sediment that reaches streams and rivers in the region. (#246)
Response: We concur. This is standard operating procedure. The ANF has a construction and maintenance
program. Annually the ANF inspects 20% of the maintenance level 3-5 roads. This inspection includes the
condition of the surface and ditches and every culvert, sign, turnout and turnaround on the road. This data is
inputted into a database called INFRA Travel Routes, from which summary reports can be run. In addition,
detailed Aquatic Organism Passage (AOP) surveys are done on all major stream crossings and entered into a
database. From these databases, priorities can be developed for eliminating or reducing the critical impacts to
safety, soil, water and fisheries.
Prior to project-level analysis, a Roads Analysis is completed that details the condition, benefits and risks of every
road within the project area. Within these project areas, inspections are completed on all roads and condition data
is inputted into INFRA Travel Routes for FS system roads. This analysis is used as a basis for determining the
roads recommended for construction, reconstruction, road management changes, and decommissioning within the
project area.
Annually, the FS holds meetings to determine which roads require grading or should be open for hunting.
Consideration is given to roads under contract for reconstruction, active timber sales or OGM developments,
condition of the roads, past management and NEPA decisions.
For pits, prior to development or expansion, a pit management plan is completed. This plan details the
development that can occur, limitations, and reclamation requirements for that specific pit.
Specific to reducing the amount of sediment reaching streams, the ANF was a founding member of the
Pennsylvania Dirt and Gravel Roads Task Force. This Task Force examined methods to reduce the amount of
sediment reaching streams. The ANF acted as a working laboratory for testing new construction and maintenance
methods that were being examined for sediment reduction. The recommendations of this task force have been
implemented state-wide. One of the most beneficial recommendations from this task force was the development
of a driving surface aggregate (DSA). During initial testing of limestone surfacing, it was determined that the
traditional 2A and 2RC aggregate mixtures did not provide a surface that had the maintenance characteristics
needed. DSA have additional fines which bind the surface together better and withstand traffic and weather
impacts. DSA has been shown to reduce sediment delivery to streams by up to 45% compared to pit run surfacing
(FWRAP p. 67). Due to expense, DSA is used primarily at stream crossings. Presently, 72 miles of FS roads have
been surfaced with limestone and the Plan includes and objective to surface an additional 5 miles annually with
limestone (LRMP p. 21).
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Public Interest #422: The Allegheny National Forest should maintain adequate drainage on forest roads to
decrease sedimentation and promote road longevity.
Sample Statement: Most of the Forest Service roads I've encountered on the Allegheny National Forest are
built from locally mined shale and sandstone. While it is true that use of roads built from this material will,
over time, result in the road crumbling into sandy and muddy mush, much of this problem stems from the
Forest Service's road-building technique. From the gated Forest Service roads I've hiked on, I've seen poor
drainage situations galore. The Allegheny National Forest should have a standing policy on road building and
maintenance that the building and maintenance of Forest Service roads requires a long-term responsibility to
keep clean and practical drainage ditches so that no water can stand along the roadside. Standing water means
the road's integrity is in jeopardy. The only way to rely on a shale or sandstone base is to cover it over with a
layer of 2RC and/or 2B gravel. Such a layer, along with adequate attention to drainage, will assure a much
better and more durable road. Bare shale/sandstone, along with poor drainage (many Forest Service roads
appear to suffer from little or no drainage ditches at all) assure that a road will not have longevity, will not be
able to stand up to significant traffic, and will certainly contribute to watershed issues such as siltation and
erosion. (#292)
Response: We concur in principle and have been advocating this for all roads in the area. We have been
reconstructing our roads to meet the most current BMPs for erosion and sedimentation control, and believe that
the standards and guidelines included within the LRMP accomplish this. We are continually searching for new
and improved BMPs. See response to PI #421.
On roads that are closed to traffic, it is an accepted practice to reduce the maintenance to minimal levels and defer
maintenance activities until the road is needed for access. Typically, these roads are scarified and seeded to reduce
sedimentation potential.
Public Interest #423: The Forest Plan should better define the stabilization guideline for road construction.
Sample Statement: We recognize the sensitivity of the landscape to roads and runoff when slopes exceed
8%. We note that the plan states, “Grades up to 20% (are) acceptable for short pitches up to 200 feet when
sufficient stabilization is provided.” This standard is vague, provides no substantive guidance and requires
more detail to be effective. What is sufficient stabilization? (#63)
Response: The guideline has been changed to “Grades up to 15% (are) acceptable for short pitches up to 200 feet
when sufficient stabilization is provided.” The guideline allows for site specific stabilization measures. See
LRMP, Part 3, 2500 Watershed and Air Management, Soils section.
Public Interest #424: The Forest Plan should include a standard for rock pit management.
Sample Statement: We recommend development of a standard for rock pit management. (#246)
Response: See LRMP Part 3, Design Criteria, section 7700 Transportation System, Pit Management, p. 98 for
standards.

3.16.4 Facilities
Public Interest #425: The Forest Plan should be revised so that all management areas allow for the
construction and placement of communications towers.
Sample Statement: Designating areas as Wilderness Areas, Remote Recreation Areas, Wild and Scenic
Areas, or National Recreation Areas precludes the construction of a telecommunications infrastructure in
these areas. Currently, 13 of the 15 land use designations do not permit the construction of communications
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towers. Given the current inadequacy of telecommunications service in the area and the barriers that the
Proposed Plan creates for the construction of a telecommunications infrastructure, a safety issue is present for
those individuals who frequent the Allegheny National Forest. Therefore, rather than modifying the Plan at a
later date, the Proposed Plan must be rescinded and revised so that all management areas will allow for the
construction and placement of communications towers. This will better ensure the safety of those that
frequent the Allegheny National Forest and promote increased use and recreational development. (#75)
Response: Towers, access roads, and other various right-of-ways are incompatible with several National Forest
management areas. There are 740,643 acres encompassed by the Proclamation Boundary for the Allegheny
National Forest of which 29% prohibit communication towers. See p. 37 of the LRMP for suitability designations
for communication towers. Currently there are no cellular telephone towers on the Allegheny National Forest, nor
are there any requests to construct any.
Public Interest #426: The Forest Service should establish the Forest Supervisor’s Office within the
boundaries of the ANF.
Sample Statement: I understand that the U.S.D.A. Forest Service is considering the establishment of a new
Forest Supervisor's Office, with a view toward keeping it in downtown Warren. While I understand and agree
with the merits of this initiative, I feel very strongly that some overriding principles are of paramount
importance here: 1. The Forest Supervisor's Office is an important asset to any given national forest. As such,
it should be located on national forest land already within the proclamation boundaries. (#292)
Response: The decision on the location of the Forest Supervisors office is an administrative decision. It is not a
Forest Plan decision.
Public Interest #427: The Allegheny National Forest should emphasize recycling.
Sample Statement: The Allegheny FS Draft Plan does not emphasize the use of chlorine free, 100% post
consumer paper products and it should be leading recycling in the ANF region. (#295)
Response: Recycling and the use of paper products with recycled content is a standard operating procedure. It is
not a Forest Plan decision.

3.17 Monitoring
3.17.1 General
Public Interest #428: The Allegheny National Forest should involve the public in implementing monitoring
and release to the public an annual monitoring and evaluation report.
Sample Statement: I understand that the Monitoring and Evaluation (M and E) plan will not be developed
till the plan is approved. The M and E plan will provide accountability and determine if the S and G's are
working as designed.- Will the public have a chance on making input into this M and E plan (public
meeting)?- Will some members outside the USFS be asked to participate in monitoring a representative
project? (#214)
Sample Statement: It appears that the agency is proposing to remove M and E components and details from
the Forest Plan and place them in an as yet unwritten implementation guide outside of the requirements of
NEPA or any sort of public review. Monitoring, evaluation and reporting have always been separate
activities, but the extent to which they have been separated out in the Forest Plan is a concern. While many
monitoring activities will take place on a yearly basis, actual evaluation of the monitoring data will often only
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take place every five years…Can the ANF guarantee that an Annual Monitoring and Evaluation Report will
be published for public review? Can the public trust that monitoring and evaluation information will be
available without having to resort to a Freedom of Information Act (FOIA) request? Can the public trust that
the agency is really implementing an adaptive management framework? (#443)
Response: See changes from draft to final LRMP Part 2 Monitoring section (pp. 37-52). The Monitoring and
Evaluation requirements have not been removed from the Forest Plan. The monitoring questions contained in the
LRMP Monitoring Tables 13 to 15 show what will be monitored. Trends for a number of the measures have been
established by past monitoring. New additions within the LRMP will take time to evaluate trends, but the
interdisciplinary development of each report will contain feedback recommendations to the Forest Supervisor and
fulfill the adaptive management role when needed. An annual monitoring report will be produced and shared with
the public.
The detailed implementation guide for monitoring will be produced after the ROD is signed. At that time public
participation in monitoring projects will be identified.

3.17.2 OGM Development
Public Interest #429: The Forest Plan should include monitoring objectives for OGM development.
Sample Statement: The “Analysis of the Need for Change in Forest Plan Revision” recommended a more
definitive means of measuring oil and gas development. To that end, we propose the following Plan
Objective: Collect and maintain up-to-date detailed information on all oil and gas development in the Forest
in order to properly measure and monitor it. Our proposal would involve establishing a database of mineral
ownership in the ANF and quantitative information such as acres under production, miles of roads built,
number of wells by type, active versus inactive wells, the number and rate of inactive well plugging, and other
information that will help the Forest Supervisor monitor and plan for oil and gas development in the Forest.
(#327)
Response: We have added an objective to establish an inventory of oil and gas development on the ANF.
Monitoring of these objectives is contained in the monitoring plan. See LRMP p. 48 for OGM Monitoring.

3.17.3 Vegetation and Habitat
Public Interest #430: The Allegheny National Forest should measure the quality of wildlife and sensitive
plant species habitat diversity by monitoring configuration, structure, and proximity of forest types and
age classes.
Sample Statement: The proportion and number of acres in various age classes and forest types (as measured
in the proposed Monitoring Plan) represent an important component when measuring habitat diversity.
However, current research in wildlife-landscape relationships reveals configuration, structure, and proximity
of forest types/age classes are important components that ultimately determine habitat quality. These spatial
features are easily quantified with GIS and should be used to monitor wildlife, fish, and sensitive plant
habitat. The “Monitoring Questions” to address these parameters include: Are forest types and age classes
adequately interspersed to provide quality habitat? Are patch size and configuration adequate to provide
quality habitat? Numerous wildlife studies can provide baseline information to compare results on ANF and
answer these questions. (#87)
Response: Vegetation monitoring is an important part of wildlife monitoring. Monitoring identified on pp. 38-52
of the LRMP includes a number of items that will require monitoring of the structure and spatial components of
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vegetation, which will be used to evaluate the quality of wildlife habitat as suggested. See also response to PI
#437.
Public Interest #431: The Forest Plan should utilize monitoring and a prioritization methodology to dictate
vegetation management.
Sample Statement: The forest management section of the plan must consider the present forest structure, the
desired future condition, and the time it will take to get there. This includes the current standing inventory,
species composition, the size class make-up, the age class make-up, the growth rate, and the biological
limitations of the species. All tools must be available to the manager so he can react quickly to changing
conditions including inevitable natural catastrophes. The acres treated annually must be monitored and
adjusted so the plan will stay on track. Emphasis should be on acres treated and forest health, not diverted to
tangential debates. The plan and methodologies employed need monitored and reviewed every five years so
adjustments can be made. A prioritization methodology needs added to the plan that will aid the managers in
determining where to manage forest. This will help maximize efficiencies in getting the most bang for the
buck in tight budget constraints. (#163)
Response: See the discussion in the “Monitoring of the Strategy” section of Part 3 of the LRMP. The monitoring
tables do reflect monitoring of the items you have mentioned, with an evaluation generally every five years to
determine any management changes needed. Annual work prioritization would be based on monitoring/evaluation
results, annual budget direction, Forest Plan direction, and forest health conditions at the time. In addition, see
response to PI #17.
Public Interest #432: The Forest Plan should include a requirement to monitor the oak and aspen forest
types.
Sample Statement: Assess every five years the distribution of forest types to ascertain losses/gains in oak
and aspen forest types. The early-structural and 0-20 year age classes should be monitored. (#216)
Response: LRMP Tables 14 (p. 45) and 15 (p. 50) contain a monitoring question regarding oak. LRMP Table 15
(p. 50) contains a monitoring question regarding forest composition that would include monitoring a broad range
of forest types, including aspen. Note that the LRMP contains an objective to maintain aspen (LRMP p. 19). In
addition, see response to PI #431.
Public Interest #433: The Forest Plan should include a provision to monitor uneven-aged management that
allows reversion to even-aged management.
Sample Statement: Amend the Plan to include monitoring and a scheduled mid-point review of the
utilization of uneven-aged management. Allow for a mid-plan revision (a reversion to an even-aged
management protocol) if it is determined that the uneven-aged management is again unsuccessful at achieving
desired forest regeneration results. (#268)
Response: The LRMP (LRMP Part 2, Table 15, p. 50) provides for monitoring reforestation success for both
even-aged and uneven-aged management. Note that it calls for annual monitoring with an evaluation every fifth
year of the data collected. The introduction to the monitoring section (LRMP pp. 37 and 38) specifically mentions
that the “results of monitoring and evaluation can ultimately lead to a change in Forest Plan direction”. We have
retained several small Management Area 2.1 units in Alternative Cm because we feel it is important to continue to
implement and monitor uneven-aged treatments that have been started during the last 20 years, to evaluate their
effectiveness, and to try to refine treatments in order to improve their effectiveness. We also believe there is
substantial public interest in uneven-aged management.
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3.17.4 Non-Native Invasive Species (NNIS)
Public Interest #434: The Allegheny National Forest should evaluate NNIS treatments annually and
measure effectiveness of treatments.
Sample Statement: Page II-28, Section 2080 Noxious Weed Management. For the Objective “Complete 500
to 2,500 acres of invasive plant treatment”, I would recommend that the Monitoring Question be changed to
add some measure of the effectiveness of the treatment and what would constitute successful treatment. I
believe that simply completing the treatment is not a worthwhile goal if the treatment is ineffective. I would
also recommend that the Evaluation Frequency be annually instead of every fifth year so that changes to the
treatment program could be made more quickly if needed. (#235)
Response: Effectiveness monitoring of NNIS treatments occurs annually as part of NNIS program.

3.17.5 Management Indicator Species
Public Interest #435: The Forest Plan should designate and monitor additional management indicator
species.
DEER
Sample Statement: The DEIS dramatically reduces the number of MIS species for the ANF to four: the
timber rattlesnake, northern goshawk, cerulean warbler and “aquatic invertebrate diversity”. That is far too
few to satisfy the regulatory rationale for designating MIS species. While those four MIS may allow the
Forest Service to evaluate the impacts of their management on certain forest types (for example oak and
certain mature forests) those species will offer very little information regarding the impacts of other activities
or identified issues regarding forest health. At a minimum, the white tailed deer should have been retained as
an MIS. The DEIS notes repeatedly how controlling deer populations is central to many forest health issues.
While the Forest Service's activities are not solely responsible for or capable of controlling deer populations,
it would seem very apparent that the Forest Service needs current and accurate information regarding deer
populations and population trends in order to have any hope of accurately evaluating the current state of the
ANF. (#327)
BEECH AND HEMLOCK
Sample Statement: The DEIS should have also identified MIS that reflect how the forest health issues
impacting beech and possibly hemlock, and Forest Service management designed to respond to those issues,
will impact forest and wildlife diversity. Again this is a serious forest health issue and the Forest Service
should want to know how any decline in these species is impacting other plant and animal species. (#327)
ALLEGHENY HARDWOOD
Sample Statement: The Forest Service proposes to create and maintain a substantial amount of forest
dominated by Allegheny Hardwoods. Why are there no MIS designated to evaluate the impacts of this
management on other plant and animal species? This omission seems especially glaring in light of the large
amount of “management' that is contemplated to create or maintain this forest type. (#327)
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EARLY STRUCTURAL HABITAT
Sample Statement: We're very disappointed that, given the vast amount of time and effort and resources
towards species are concerned related to late structural forest, that there were no species concerned in the plan
that really measured the capacity or capability of early structural forest, and we would make a
recommendation that that be added with the added emphasis of early structural forest. (#352)
RIPARIAN AREAS
Sample Statement: Riparian areas extend well into the plateaus on the ANF. Amphibians are very sensitive
to change in micro-sites. Select an appropriate amphibian to use as an indicator of riparian health. (#214)
Response: The need for an additional MIS was recognized and the mourning warbler was added as an early
structural indicator in the FEIS (pp. 3-195, 3-202, and 3-203). While the respondents suggest that more MIS are
needed to adequately monitor habitat and forest health, the management indicator species approach is not the only
monitoring tool used by the ANF and the LRMP includes a comprehensive monitoring strategy to assess short and
long-term changes in habitat (pp. 43-57). For example, the respondent suggests that deer need to be included as an
MIS to adequately monitor changes in forest health. However, deer affect forest health by modifying vegetation
and changes in vegetation will be monitored through the use of forest health plots. Because the monitoring plots
will assess changes in vegetation, as well as a variety of other influences, they will provide a more comprehensive
evaluation of the factors and we do not need to have deer as a MIS to assess changes in forest health. Similarly, it
is suggested that we need to have additional MIS in order to assess riparian health and specific forest types such
as Allegheny hardwood, beech and hemlock. However, forest health plots will provide comprehensive
information related to forest vegetation. Many of the forest health plots will occur within riparian areas and will
provide information on vegetation, disturbance processes, soils and ozone bio-indicators. As a result, adequate
monitoring is already in place (LRMP pp. 37-52) and it is not necessary to add additional MIS to assess the
suggested communities or address the forest health issue.
Public Interest #436: The Allegheny National Forest should use brook trout recovery as an indicator of
ecosystem health.
Sample Statement: Brook trout recovery might become …an indicator of ecosystem health. This is directly a
monitor of sediment and the impact of your many roads. (#20)
Response: The ANF decided to monitor the health of streams by using aquatic macroinvertebrates as a
Management Indicator Species (LRMP Table 13, p. 41). The species composition of aquatic macroinvertebrates
may be used to assess the health of streams due to their sensitivity to changes in environmental conditions. While
brook trout are not specifically addressed as a species to monitor, surveys are conducted annually on the Forest to
assess their populations in a variety of streams.
Public Interest #437: The Allegheny National Forest should monitor management indicator species by
population counts.
Sample Statement: As for the supposedly mandatory monitoring provisions regarding MIS species (see
Table II-13) there is absolutely nothing specific that seems to be required. There is simply a vague reference
to what is designated as “class B” methods. This is very odd and illegal in at least two respects. First of all,
the Forest Service is required to provide a much more concrete and specific monitoring plan for MIS species.
Even if the Forest Service intends to rely on habitat monitoring as opposed to monitoring the actual
populations of these species (as it insists that it can do; see PLRMP at 4) it must at least describe what habitat
it will be monitoring for these species. Perhaps more importantly, the PLRMP provisions and their description
as Class B methods, seems to be fundamentally inconsistent with the much more specific, and apparently
more reliable methods for monitoring these MIS that are set out in the DEIS (Table 3-45). So what is the
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Forest Service going to do, what the DEIS says is necessary - in-the-field examination and counting that can
be used for statistical analysis - or what the PLRMP vaguely refers to as Class B “informal assessments” that
cannot be used for such analysis? The DEIS monitoring would seem to be required by the applicable
regulations (see e.g. section 219.19) but those methods are not mentioned or made mandatory by the PLRMP.
The PLRMP thus improperly and illegally avoids rigorous, mandatory monitoring for every single animal
species in the ANF (#327)
Response: Management indicator species are monitored through a combination of habitat monitoring, monitoring
of individual species and projecting changes in populations (FEIS pp. 3-195, LRMP pp. 39-41). While the
respondent suggests that the level of monitoring proposed in the LRMP is inadequate, it does provide sufficient
information for the initial elements of a monitoring strategy. Specific protocols and monitoring techniques that
will be utilized will be spelled out in detail in the forestwide monitoring guide, which will be developed at a later
date. In addition, see response to PI #428.

3.17.6 Species with Viability Concerns
Public Interest #438: The Forest Plan should better define the monitoring objectives of species with
viability concerns and make monitoring mandatory.
Sample Statement: The DEIS analysis also claims that specific monitoring requirements for each species of
concern were identified. If the DEIS is referring to Table II-14 in the PLRMP, that is hardly sufficient. All of
these monitoring objectives regarding species with viability concerns are extremely vague and more
importantly, the PLRMP goes out of its way to explain that all of these “objectives” are non-mandatory. How
is this non-mandatory monitoring consistent with the mandatory viability requirement? Is making such
monitoring non-mandatory the direct result of sharply reducing the number of MIS species, whose monitoring
is mandatory? All of this seems to fall far short of the minimum efforts that should be made, consistent with
the mandatory viability requirement that applies to all native species and the Forest Service's obligation to
monitor how its management practices are impacting ANF wildlife. (#327)
Response: Forest Plan monitoring, including that necessary to monitor species with viability concerns is
summarized on pp. 37-52 of the LRMP. Although it is not necessary to monitor every species with viability
concerns, the individual species, habitat and MIS monitoring proposed will be adequate to assess species viability,
as well as assess the effects of management actions. While many of the specific monitoring protocols and
techniques are not presented in the LRMP, these will be included in the monitoring guide which will be
completed at a later date. In addition, see response to PI #428.
Public Interest #439: The Forest Plan should require actual population surveys to monitor species with
viability concerns.
Sample Statement: The new ANF Forest Plan must require the Forest Service to have actual population
counting of species to determine viability. (#295)
Response: Many species have viability concerns due to their low, infrequent occurrence on the ANF and some
species such as the yellow-bellied flycatcher (Biological Evaluation pp. 162 and 163) are considered extremely
rare on the ANF. As a result, it is not possible to “count” these rare species as suggested and the strategy used to
ensure viability includes a combination of 1) protection of occupied habitat, which includes counting individuals
and assessing reproduction, 2) protection and maintenance of suitable habitat through design criteria and Forest
goals and objectives, 3) enhancement of habitat for some species through management (e.g. northern flying
squirrel) 4) monitoring effects to and the availability of suitable habitat and 5) species monitoring. As discussed in
the FEIS, collectively through these actions, the ANF ensures that viable populations of all species are maintained
(FEIS pp. 3-233, 3-239, 3-243, 3-245, 3-246, 3-270, 3-272 and 3-278).
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3.17.7 Social and Economic Issues
Public Interest #440: The Forest Plan should be monitored to ensure that local economies and community
stability are adequately protected.
Sample Statement: 36 C.F.R. section 219.6 requires that monitoring programs be implemented to determine
how the land use plans are affecting local economies and communities that are dependent on the Allegheny
National Forest. The monitoring programs are designed to determine whether local economies and
community stability are adequately being protected through the planning process and whether the intent of
National Forest establishment legislation is being carried out. To our knowledge, no such monitoring plan or a
codified communications protocol regarding the monitoring plan exists. (#484)
Response: Among the items identified in table 13 of the Minimum Legally Required Monitoring Items (LRMP p.
41) is an item for monitoring effects of the ANF on local communities. Monitoring of effects of national forest
management on communities near the ANF is done to develop an understanding of how local communities are
being affected by the activities of the ANF.
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4.0 Comment Letters Received from Government Entities
This section reproduces comment letters on the PLRMP and DEIS from government entities in their entirety (FSH
1909.15.24.13). This section only contains those comment letters that were submitted during the formal
PLRMP/DEIS comment period (May 26, 2006 to August 28, 2006). Comment letters received from government
entities are represented in the Public Concern statements and the ANF response may be found in Section 3 of this
Appendix. Table A1 shows the list of letters received from government entities and the Allegheny letter number
they are filed under at the Forest Headquarters office in Warren, PA.
Some government entities made identical comments drawn from a resolution and a 23 point letter. These entities
are listed in Table A2 (p. A-327). The resolution and 23 point letter are not individually reproduced for each
entity listed in Table A2 in order to avoid duplication. Instances in which an entity listed in Table A2 used less
than the entire 23 point letter are noted in Table A2. If an entity listed in Table A2 submitted additional material
besides the 23 point letter or resolution, then that additional material is reproduced in this section in its entirety.
The comment letters are reproduced in this section in the order that they are listed in Table A1. The 23 point letter
(p. A-328) and resolution (p. A-339) are included at the end of this section.
Table A-1. Government Entities that submitted comment letters on the PLRMP and DEIS.
Organization

ANF Letter Number(s)

Page Number

United States Department of Interior – Office of the
Secretary

159

A-229

United States Department of Interior – National
Park Service

221

A-234

United States Environmental Protection Agency

231

A-237

158 and 321

A-241 and A-244

503

A-245

62 and 63

A-261 and A-264

Pennsylvania Game Commission

87

A-268

Pennsylvania Department of Conservation and
Natural Resources

246

A-272

McKean County Board of Commissioners

201

A-277

McKean County Planning Commission

203

A-281

Warren County Board of Commissioners

333

A-284

Smethport Area School District

469*

*

Bradford Area School District

475*

*

Federal Agencies

Federal Elected Officials
US House of Representatives – John E. Peterson
Tribal Officials
Seneca Nation Tribal Historic Preservation
State Agencies
Pennsylvania Fish and Boat Commission

County Officials
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Organization

ANF Letter Number(s)

Page Number

Forest Area School District

482*

*

Ridgway Area School District

496*

*

Warren Area School District

499*

*

Kane Area School District

502*

*

Heath Township Board

04

A-313

Millcreek Township Planning Commission

19

A-314

Mead Township Board

89*

*

Columbus Township Board

225*

*

Jones Township Board

245*

*

279* and 493*

*

Freehold Township Board

280*

*

Glade Township Board

477

A-316

Howe Township Board

481*

*

Sheffield Township Board

485*

*

Brokenstraw Township Board

486*

*

Farmington Township Board

489*

*

Cherry Grove Township Board

491*

*

Pine Grove Township Board

492*

*

Pleasant Township Board

494*

*

Corydon Township Board

495*

*

Ridgway Township Board

497*

*

Watson Township Board

498*

*

Eldred Township Board

500*

*

Kane Mayor

145

A-318

City of Bradford Office of Economic and
Community Development

202

A-320

City of Bradford

490*

A-323*

Tionesta Borough Council

75*

*

Ridgway Borough Council

487*

A-326*

Clarendon Borough Council

488*

*

Township Officials

Elk Township Board

City Officials

Borough Officials

*See Table A-2.
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Table A-2. Government Entities using 23 Point Letter and/or Resolution
ANF Letter
Number(s)

Originator

Points Included

Points Not
Included

75

Tionesta Borough

4

16, 15, 20, 21
(points included)

89

Mead Township

23

N/A

225

Columbus Township

Resolution and 20 points

2, 3, 23

245

Jones Township

Resolution and 9 points

1, 2, 4, 5, 10, 13,
14, 15, 16, 18, 19,
20, 22, 23

279 and 493

Elk Township

Resolution and 22 points

16

280

Freehold Township

Resolution only

N/A

469

Smethport Area School District

Resolution only

N/A

475

Bradford Area School District

Resolution only

N/A

481

Howe Township

10 points

7, 8, 10, 12, 13, 14,
15, 16, 17, 18, 19,
20, 23

482

Forest Area School District

Resolution and 23 points

N/A

485

Sheffield Township

21

17, 19

486

Brokenstraw Township

23

N/A

487

Ridgway Borough

Resolution, letter, and 23
points

N/A

488

Clarendon Borough

23

N/A

489

Farmington Township

22

16

490

City of Bradford

Letter plus 23 points

N/A

491

Cherry Grove Township

23

N/A

492

Pine Grove Township

23

N/A

494

Pleasant Township

22

17

495

Corydon Township

18

4, 5, 8, 13, 21

496

Ridgway Area School District

23

N/A

497

Ridgway Township

Resolution plus 23 points

N/A

498

Watson Township

23

N/A

499

Warren County
School District

Resolution plus 23 points

N/A

500

Eldred Township

23

N/A

502

Kane Area School District

23

N/A
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23 Point Comment Letter
1) The Federal Land Policy and Management Act and 36 C.F.R. §219.9 require that local government agencies be
provided with an early, frequent, and adequate opportunity to be involved during all stages of the planning
process. Page 2 of the Draft Environmental Impact Statement outlines the type of involvement that was allegedly
afforded to local government agencies.
In reality, however, local government agencies were not adequately involved in the planning process because the
contacts described in the Draft Environmental Impact statement were predominantly informative in nature, the
agencies did not have adequate opportunity to express their concerns to the Planning Committee until after the
Proposed Plan had been released, and an appropriate system for communication was not established so that the
concerns of these agencies could be effectively expressed to the Planning Committee during the early stages of
the planning process.
For example, at the 2005 Spring meeting for the Allegheny Hardwood Utilization Group, Fred Norberry, the
Deputy Chief for National Forest System Lands, stated, in response to a question, that local government agencies
should be involved in the planning process no less than two years before the notice of intent to change the Plan is
filed. However, local government agencies were not given the opportunity to be involved in the planning process
until April of 2005 (the time at which Geoff Chandler became the Forest Supervisor), which was well after the
time frame indicated by Fred Norberry. This was a violation of both federal law and the Forest Service’s own
policy/operating procedure.
Additionally, during the winter of 2005-2006, 19 local municipalities, 3 Local Development Districts of the
Appalachian Regional Commission, and a number of school districts adopted similar resolutions outlining 12
management goals and objectives for the Allegheny National Forest. These resolutions marked the first time that
these local entities were given the opportunity to provide official input regarding the management of the
Allegheny National Forest, and the above numbers indicate a clear desire on the part of local government entities
to participate in the process. This indicates that had the Code of Federal Regulations and the Forest Service’s
own policy/operating procedure been complied with, a large number of local government agencies would have
enthusiastically participated in the planning process.
The intent of the federal laws referenced above is to foster adequate government to government communication
during the planning process. However, during the planning process, a flawed collaborative learning model was
present, thus impairing the ability of local government agencies to participate in the planning process. For
example, the vast majority of sessions that local government officials were invited to attend were also open to the
general public and advocacy groups, which impaired the ability of local officials to effectively participate in the
planning process.
Therefore, because the planning process was not in compliance with federal law and the Forest Service’s own
policy/operating procedure, local government agencies were deprived of their right to participate, and the
Proposed Plan must be rescinded and begun anew to ensure that local government agencies are provided with the
type of involvement that they are entitled to under the Code of Federal Regulations, the Federal Land Policy and
Management Act, and the Forest Service’s own policy/operating procedure.
2) There are 3 Local Development Districts (LDD’s) of the Appalachian Regional Commission (the Northwest
Commission, the North Central Commission, and the Southern Tier West) within the boundaries of the Allegheny
National Forest that are federal agencies recognized as regional experts with regard to economic development.
Each of these 3 LDD’s adopted similar resolutions (2 unanimously and 1 with a single dissenting vote) during the
winter of 2005-2006 that outlined 12 desired goals and management strategies for the Allegheny National Forest.
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The Code of Federal Regulations specifically allows the Forest Service to include these entities as agents during
the planning process and, given the expertise of these federal agencies, they should have been intricately involved
in the planning process. However, these LDD’s were not provided with an adequate opportunity to participate in
the process, and the Proposed Plan (specifically the preferred alternative C) indicates that the resolutions passed
were in great part ignored by the Planning Committee. Therefore, the Proposed Plan must be rescinded and
begun anew so that these expert agencies can be given an adequate and early opportunity to significantly
participate in the planning process.
3) The Proposed Plan follows a national model of forest management. While this model may be effective for
managing other national forests, it is not an effective model to manage the Allegheny National Forest because
there are unique characteristics associated with the Allegheny National Forest that simply are not present in other
National Forests throughout the country.
For example, 93% of the subsurface rights are privately owned, which differs from any other National Forest in
the country. Additionally, the Allegheny National Forest grows hardwoods of a quality not found anywhere else
in the nation. This timber is the most valuable timber of any National Forest in the country. Due to these unique
attributes associated with the Allegheny National Forest, a national management model that does not take into
account these characteristics should not have been implemented to develop the Proposed Plan.
Rather, a management strategy that takes into account the distinctive features of the Allegheny National Forest
needs to be implemented in order to ensure that the benefits (economic and otherwise) associated with these
distinctive features are maximized to the greatest extent possible. Therefore, the Proposed Plan must be rescinded
and a new plan must be formulated based on a model of forest management that takes into account the unique
characteristics associated with the Allegheny National Forest.
4) The Federal Land Policy and Management Act, the National Forest Management Act, and the Code of Federal
Regulations require that federal land use plans be coordinated with and be consistent with local plans. These
provisions also require that local plans and polices be considered during the planning process and that adequate
consideration be given to the impact of the Proposed Plan on the local economy and culture. Despite these
requirements under federal law, local plans were in great part ignored during the planning process.
The above federal laws also intimate that local goals and objectives are to be taken into account during the
planning process and that the Proposed Plan should reflect these local goals and objectives to the greatest extent
possible. However, the Proposed Plan, and specifically the preferred alternative C, evidences the fact that the
local goals and objectives with regard to the management of the Forest were in great part ignored during the
planning process.
For example, during the winter of 2005-2006, 19 local municipalities, 3 Local Development Districts of the
Appalachian Regional Commission, and a number of school districts adopted similar resolutions outlining these
entities’ goals and objectives with regard to the management of the Allegheny National Forest. The resolutions
called for a comprehensive shoreline management strategy and increased recreation around the shoreline, which is
simply not present in the Proposed Plan. This is merely one example, the resolutions generally covered 12 points
or objectives. While these resolutions are not local land use plans, they do provide clear evidence of the local
intent with regard to the management of the Forest, and they should have been given proper consideration by the
Planning Committee.
These resolutions are cited in the Draft Environmental Impact Statement, but the Proposed Plan, and specifically
the preferred alternative C, simply ignores these resolutions to a great extent. Because local land use plans and
local goals and objectives with regard to the management of the Forest were ignored, the Plan must be rescinded
and revised so that, as required by federal law, the local plans and the goals and objectives of local government
entities are given greater weight in the development of the Forest Management Plan.
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5) 36 C.F.R. §219.10 states that,”Sustainability, for any unit of the National Forest System, has three interrelated
and interdependent elements: social, economic, and ecological.” As such, these elements should be given equal
weight throughout the planning process, and the Proposed Plan should adequately analyze each element.
The Proposed Plan and accompanying Draft Environmental Impact Statement contain an in depth and long range
(through 2060) ecological analysis. However, the socioeconomic analysis is short term and rudimentary at best.
Moreover, the informative and analytical materials made available to the public contain significant quantities of
material concerning the ecological analysis and very little material concerning social and economic matters. For
example, the Proposed Plan is fundamentally flawed because it does not adequately consider the economic impact
relative to the increase in oil and gas development that will inevitably occur in the Forest during the lifespan of
the Plan.
This lack of analysis and material makes it impossible to have appropriate discussion of the social and economic
issues. This inadequate analysis of the social and economic issues, especially in contrast with the ecological
analysis, is inconsistent with the requirements contained in the Code of Federal Regulations. Therefore, the
Proposed Plan must be rescinded and revised so that it comports with the Code of Federal Regulations by
providing a long term, in depth analysis of the socioeconomic impact of the Proposed Plan.

Timber
6) The preferred alternative C sets the ASQ for timber harvesting at 56 MMBF per year, a figure that is 41% less
than the ASQ of 94.5 MMBF per year set by the 1986 Plan and 59% less than the allowable harvest of 137
MMBF per year that was present in 1975 Functional Timber Management Plan. Additionally, the number of
jobs, the amount of revenue derived by local municipalities and school districts, etc. are all based on timber
harvesting at the proposed rate of 56 MMBF per year.

Interestingly, the Planning Committee openly admits that, due to current budgetary constraints, it is not possible
to harvest even the 56 MMBF per year as proposed by Alternative C. The proposed ASQ is based on an
approximately 40% increase in budget, yet the Proposed Plan contains no evidence that this increased funding
will occur or from where it will come.
Based on the current budget, an annual offer/harvest volume of 25-30 MMBF per year is the level that the Forest
Service itself claims is an appropriate figure. Given the uncertainty associated with the budget that will be
available, the Proposed Plan must be rescinded and revised so that it adequately sets forth a realistic socioeconomic scenario based on past budget allocations (e.g. the last 5 years adjusted for inflation) as permitted by the
National Forest Management Act. This is, after all, the current budget reality.
Additionally, the Proposed Plan must be rescinded and revised so that it addresses and explores both the
possibility of stewardship contracting and how the budget can be increased to permit timber harvesting at a rate of
56 MMBF per year so that the economic benefits associated with the higher ASQ can be achieved.
7) The Proposed Plan creates the appearance that a younger and more even-aged forest is being created by simply
changing the age designations that were present in the 1986 Plan. However, the fact remains that the timber
growth rate far exceeds the harvest rate on the Allegheny National Forest. This fact results in the creation of an
aging, and in some circumstances a dying, forest.
For example, black cherry is currently valued the highest of commonly traded and domestically produced
hardwoods nationwide; the value of black cherry has nearly doubled over the past ten years, with its value in 2004
being $3,000 per thousand board feet of stumpage; the Allegheny National Forest contains nearly 25% of the
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nation’s total inventory of black cherry sawtimber and a higher relative proportion of top grade sawtimber; black
cherry is the leading species in sawtimber volume on the Allegheny National Forest, comprising over 1/3 of all
growing stock; and since 1986 the demand for timber from the Allegheny National Forest has increased
dramatically, in great part due to the high value of black cherry.
These figures indicate that, for obvious economic reasons, black cherry should be harvested to the greatest extent
possible while still retaining the diversity and integrity of the Allegheny National Forest. Nevertheless, due to the
established ASQ and budgetary constraints associated with the Proposed Plan, black cherry trees that are at an age
in which they have been routinely harvested in the past will not be harvested and older black cherry trees will die
before they can ever be harvested.
The black cherry which became established following the liquidation harvest at the turn of the century by and
large has reached financial and physical maturity across the Allegheny National Forest and is currently at a
critical development stage as it suffers increased mortality. However, because of the proposed ASQ and
budgetary constraints, the result is that mature tree stands will not be harvested. Instead the unhealthy conditions
now present in those stands will accelerate. Overly mature trees are falling victim to disease (such as red rot) and
wind damage. As these trees fall they pose risks to other healthy trees as well as users of the forest. Additionally,
the unusually high monetary value of these trees is needlessly wasted.
In essence, the Proposed Plan’s reduced rate of annual harvest will not keep pace with the annual growth and
normal mortality, which will result in thousands of acres of timber being left to rot on the stump. To combat these
deficiencies in the Proposed Plan, the Plan must be rescinded and revised to more adequately address the
potential problems associated with an aging forest (the effect on timber harvesting, the risk of fire, the risk of
disease, and other catastrophes associated with an aging forest) and to specifically allow for a rate of harvest
exceeding the ASQ with the potential for stewardship contracting as a processing option to stimulate the economy
and prevent the unnecessary waste of the valuable timber resources that are so intricately connected to local
economies.
8) Forest Managers recommend that a forest should contain an equal balance between late successional habitat
and early successional habitat. Nevertheless, the preferred alternative C proposes 28-32% late successional
habitat, only 8-10% early successional habitat, and creates five times more late successional habitat than
alternative A.
Early successional habitat is the preferred habitat for a number of wildlife species including grouse, woodcock,
and rabbits. As the amount of early successional habitat decreases, so does the prevalence of these wildlife
species that are dependent upon this habitat for their continued existence.
Additionally, there are endangered species that are dependent upon an adequate amount of early successional
habitat to ensure survival. Given the decreasing amount of early successional habitat that is proposed under the
preferred alternative C, this alternative increases the possibility of these endangered species becoming extinct.
Last, the current amount of early successional habitat serves as an indicator for the amount of mature timber that
will be present at a later date. Therefore, if the preferred alternative C is adopted, an inadequate amount of early
successional forest will be present, which will ultimately lead to an inadequate amount of mature timber at a later
date after what is now mature timber begins to die or is harvested.
This lack of mature timber will have a substantial impact on the overall health and diversity of the Allegheny
National Forest. Accordingly, rather than relying on disturbances (such as fires, oil and gas production, etc.) to
create greater levels of early successional habitat, the preferred alternative must be rescinded and revised so that,
as recommended, there is an equal balance between late successional habitat and early successional habitat.
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It should also be noted that the indicator wildlife species selected for analysis in the Draft Environmental Impact
Statement in great part require late successional habitat, thereby justifying the increased amount of such habitat
proposed under alternative C. If different species had been selected (e.g. grouse, woodcock, rabbits, etc.), the
conclusion could have just as easily been reached that more early successional habitat is required. In other words,
it appears as though the indicator species selected were selected in order to bolster a desired result, rather than to
ensure the overall health of the Forest and the species that occupy it.
The Draft Environment Impact Statement, using the viability outcome scale as it applies to the 77 indicator
species, also indicates that none of the four alternatives will have a significant impact on species diversity.
Therefore, given that an increase in the amount of late successional habitat is not necessary for continued species
diversity, the Proposed Plan must be rescinded and a preferred alternative must be created which puts more
emphasis on the creation of early successional habitat and creates an equal balance of early successional and late
successoinal habitat as recommended by Forest Managers. It should also be noted that such an alternative would
not have a significant impact on the amount of late successional habitat because, due to the reality of underharvesting caused by budgetary constraints, the goal for achieving an adequate level of late successional habitat
will still be met.
9) Oak trees in the Allegheny National Forest are not being managed or regenerated effectively due in part to the
management strategies that are implemented where these trees are located. There are approximately 70,000 acres
of oak trees in the Allegheny National Forest. Roughly 35,000 of these acres are in areas that preclude the
effective management of oak trees.
For example, a large percentage of these acres are in Wilderness Areas, Remote Recreation Areas, or National
Recreation Areas where harvesting is administratively prohibited. The oak trees will not regenerate absent active
management. As a result of being in these areas the oak trees will not be managed for regeneration, the oak trees
which are now reaching maturity and which eventually will die will not be replaced with oak trees, and oak trees
will not be able to be adequately harvested. As a consequence, the oak tree population within the Allegheny
National Forest will decrease dramatically.
The end result is that oak trees, which were once the number one producing tree in the Allegheny National Forest,
are no longer being managed in a manner that exploits the wildlife, aesthetic, and economic benefits associated
with these trees. It is acknowledged that the landscape/topography of the areas where many oak trees are located
is not conducive to timber harvesting. However, this only increases the importance of designating those areas
where harvestable oak trees are present as management areas that permit adequate harvesting and regeneration of
the species. Therefore, the Proposed Plan must be rescinded and revised so that areas where large quantities of
oak tress are present and where harvesting is possible are designated as areas that can be managed in a manner
that ensures adequate harvesting and regeneration of oak and prevents the overall aging and mismanagement of
the species.
10) The 1995 Timber Resource Capability Study projected that the current sustainable harvest would be
approximately 53 MMBF per year. The Study also indicated that the sustainable harvest could be as high as 72
MMBF per year if upland hardwoods could be adequately regenerated. Through adaptive management strategies
and improved upland hardwood science, it is now possible to adequately regenerate upland hardwoods.
Therefore, the Proposed Plan must be rescinded and revised so that the preferred alternative proposes an ASQ of
at least 72 MMBF per year, and not 56 MMBF per year.
11) The amount of revenue derived from timber cutting in the Allegheny National Forest has a direct correlation
to the amount of revenue derived by local municipalities and school districts from such timber cutting, the amount
of jobs within the timber industry, and the overall economic well being of municipalities and school districts in
Elk, Forest, McKean, and Warren County. The projected annual timber receipts for the next two decades are
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considerably higher for alternatives A and B ($137.8 million and $130.2 million respectively) than for alternative
C ($107.5 million).
Additionally, the projected 25% payments to local municipalities and school districts under alternatives A and B
would be approximately $1 million per year greater than for the preferred alternative C, and alternative A offers
nearly 31,000 more acres of “suitable forest land” for timber production than does the preferred alternative C.
Last, the preferred alternative C doubles the amount of “no active management” land, which contributes to the
decline of Allegheny Hardwoods.
Given the economic benefits that timber harvesting creates for local communities, in order to meet the needs of
local communities the preferred alternative must maximize the permissible amount of timber harvesting and the
amount of land available for timber management to the greatest extent possible. As indicated above, the preferred
alternative C clearly fails in this regard. Therefore, the Plan must be rescinded and revised so that the preferred
alternative maximizes the amount of revenue derived from timber cutting in the Allegheny National Forest to the
greatest extent possible.
12) Reports indicate that uneven-aged management is more costly and more intrusive than even-aged
management. Additionally, even-aged management allows for higher retention of Allegheny Hardwoods, which
are the most profitable species for timber harvesting in the Allegheny National Forest.
Therefore, the preferred alternative must emphasize even-aged management to the greatest extent possible in
order to cut costs and ensure the proliferation of the most profitable tree species in the Allegheny National Forest.
Alternative A proposes a much higher level of even-aged management than alternative C (92% vs. 60%
respectively), and it also de-emphasizes uneven-aged management to a greater extent than alternative C (less than
1% vs. 25% respectively). Therefore, the Proposed Plan must be rescinded and revised so that the preferred
alternative allows the benefits associated with even-aged management (as described above) to be exploited.
Moreover, research has shown that, given high deer densities on the Allegheny National Forest, it is simply not
possible to implement an uneven-aged management system. Therefore, the Proposed Plan must be rescinded and
revised so that uneven-aged management is excluded as a forest management strategy to the greatest extent
possible.
13) The Multiple Use and Sustainable Yield Act requires that the Forest Service maintain a “sustainable yield”
with regard to timber harvesting and management. Additionally, the Code of Federal Regulations mandate that a
declining timber yield from decade to decade is not permissible. Last, the Weeks Law of 1911 (which authorized
the creation of the Allegheny National Forest) specifically states that the Forest is to be managed in accordance
with two primary objectives: timber for local economies and water shed protection. Despite the above
regulations, the amount of timber harvesting in the Allegheny National Forest has decreased from decade to
decade, and the current level of timber harvesting is not sufficient to maintain a “sustainable yield,” all of which
is in violation of federal mandates.
The ASQ set forth in the 1986 Plan was 94.5 MMBF per year. However, from 1986 to the present, less than half
of the permissible board feet have actually been harvested. Now the preferred alternative C further reduces the
ASQ to 56 MMBF per year, and it is likely that, due to budgetary constraints, the actual amount of timber
harvested will be in the 25-30 MMBF per year range for the duration of the planning period.
Research indicates that as much as 118 MMBF of timber per year is being produced in the Allegheny National
Forest. Given that 118 MMBF per year is being generated while only 25-30 MMBF per year will be harvested,
the Forest Service is not maintaining a “sustainable yield” as required by the Multiple Use and Sustainable Yield
Act.
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Additionally, over the past several decades, the amount of timber harvesting has steadily declined in violation of
the Code of Federal Regulations. These disturbing trends are in violation of the Code of Federal Regulations, the
Multiple Use and Sustainable Yield Act, and the Weeks Law of 1911. Therefore, in order to comply with federal
law, the Proposed Plan must be rescinded and revised so that the amount of timber harvesting is sufficient to
maintain a “sustainable yield,” to prevent the continuing decline of timber harvesting from decade to decade, and
to meet the needs of local economies.

OGM
14) The Proposed Plan designates certain areas as Wilderness Study Areas or Remote Recreation Areas, with such
designations precluding road development and timber cutting. However, the Plan does not adequately account for
the impact that a significant increase in the amount of oil and gas development will have on such areas.
Appendix F of the Proposed Plan projects that 191,000-241,000 acres of National Forest surface, where the
mineral rights are either outstanding or privately owned, will be developed within the next 15-20 years. Ninetythree percent of the subsurface rights within the Allegheny National Forest are privately owned and oil and gas
production in the Allegheny National Forest currently stands at 6.5 million barrels per year and 20 BCF per year.
The Plan projects that these figures will increase to 8.7 million barrels and 28 BCF annually. Additionally, given
dwindling oil and gas supplies elsewhere in the world, there is a possibility that these projections may in fact be
surpassed, which will lead to extensive road development and a significant amount of timber removal within areas
designated as Wilderness Areas or Remote Recreation Areas. All of the above will preclude effective
implementation of the desired condition along with the management goals and objectives associated with these
management areas.
For example, the Forest Service manages approved Wilderness Study Areas to “preserve wilderness values,”
which is simply not possible if oil and gas development occurs. Therefore, the Proposed Plan must be rescinded
and revised so that those proposed Wilderness Study Areas which are located in areas where the United States
does not own the mineral rights are dropped and reclassified as management areas which permit and facilitate the
inevitable oil and gas development.
In essence, unless these subsurface rights can be purchased by the federal government or these areas and the
associated rights are condemned, little can be done to prevent the increased exercising of oil and gas rights within
the Allegheny National Forest. Therefore, the Proposed Plan must be revised so that it recognizes the conflict
associated with the co-ownership (surface and subsurface) of the Allegheny National Forest, provides a much
more detailed analysis on exactly how oil and gas rights may affect these areas, and designates areas where there
is known to be large quantities of oil and gas as management areas that permit and foster the inevitable oil and gas
development.
15) Oil and gas development provides a significant and positive economic impact to local communities and
employs more local citizens than even timber harvesting (jobs directly related to oil and gas production within the
Allegheny National Forest are estimated to be 1,321 and are projected to reach more than 1,800 at the mid-point
of the planning period; labor income related to oil and gas production is currently at $42 million annually and is
projected to increase to $58 million annually by the mid-point of the planning period).
Despite the inevitable oil and gas development and the economic benefits associated with such development, the
preferred alternative C designates areas where there are known to be large quantities of oil and gas deposits as
non-motorized Recreation Areas or Wilderness Areas. Such a plan sets into motion fundamental conflict between
the rights to remove the privately owned oil and gas and the usage limitations inherent in Wilderness and nonmotorized Recreation Areas.
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For example, the Proposed Plan proposes management area 6.2 as a Remote Recreation Area. This management
area overlies a future oil and gas development zone, which means that future management actions in this area will
be in conflict with oil and gas development.
The social and economic impact of oil and gas development within the Forest boundaries is very significant.
Nevertheless, the Proposed Plan makes only passing reference to these impacts. Certainly there is no analysis of
how the conflict between the proposed management actions and the private development of the subsurface rights
will impact these social and economic factors. Certainly there is no discussion of how alternative management
actions might be employed to facilitate development of subsurface rights and the effect such facilitation would
have from the social, economic and ecological perspectives.
Additionally, the Proposed Plan fails to contain management objectives which account for the reality of the
expected subsurface development. It is true that the Plan acknowledges the increased level of subsurface
development; the Plan acknowledges that such activities will likely bring results such as soil compaction and
significant increases in roaded areas. However, the Plan fails to actually apply these consequences. As noted
above, the non-motorized Recreation and Wilderness Areas are advanced as though subsurface consequences did
not exist. More important, the Plan fails to consider how the subsurface consequences might be used as
opportunities for alternative management objectives. For example, the plan fails to consider that areas subject to
significant surface disturbance due to oil and gas extraction might subsequently be appropriate areas for
motorized or other recreation activities.
The Proposed Plan must be rescinded and revised so that it recognizes that oil and gas development is going to
occur, acknowledges the conflict that such development will create, and emphasizes the economic benefits of
such development (the Proposed Plan only seems to focus on the negative aspects of oil and gas development).
Additionally, all management areas in the Proposed Plan that overlay high potential oil and gas development
zones and where management goals conflict with oil and gas development must be replaced with management
areas that have resource management objectives compatible with active oil and gas development.

RECREATION
16) The land designations contained in the preferred alternative C, or any of the four alternatives for that matter,
do not specifically allow for the construction of a resort, or similar development, within any area of the Allegheny
National Forest. This is the case even though a $208,000 recreational study exploring the feasibility of such a
resort at the Allegheny Reservoir has not been completed, and a previous study said that a resort on the Allegheny
Reservoir was feasible.
By not specifically allowing for the construction of a resort, the Plan deters potential developers from seriously
considering the construction of such a resort and ultimately precludes the counties and school districts from the
potential for a significant amount of tax revenue that could be derived from such a resort.
For example, if 1/3 of the 90 miles of shoreline along the Allegheny Reservoir were to be developed, this would
create a potential area in excess of 18,000 acres. Assuming hypothetically that the assessed value is $25,000 per
acre and that the area is developed one mile deep, this would create approximately $4,106,250 in additional tax
revenue for counties and approximately $10,125,000 in additional tax revenue for school districts.
This revenue is much needed given the decreasing citizen and student populations throughout the four county area
that comprises the Forest, and these local needs should have been given much more weight during the planning
process. By not clearly stating that the construction of a resort, or similar development, is permissible under the
Proposed Plan, this is potential revenue that will likely never be realized because reputable developers will be
deterred from considering the construction of such a resort. Therefore, understanding that site specific factors
will have to be taken into account at a later time, the Forest Service must recognize the extraordinary economic
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impact that such a development would have on local communities, and the Proposed Plan must be rescinded and
revised so that it carries forward the decision in the 1986 Plan by specifically allowing for the development of a
motel/restaurant. It should also be noted that such a designation would actually be an asset for the proposed
recreation study for the remainder of the reservoir because one controversial aspect of reservoir development will
have been resolved, and the study can then simply focus on supplemental and complimentary developments for
the resort.
17) The 1986 Plan, as well as the similar 12 Point Resolutions adopted by 19 municipalities, 3 Local
Development Districts of the Appalachian Regional Commission, and a number of school districts called for in
excess of 300 miles of ATV trails within the Intensive Use Areas on the Allegheny National Forest. This
objective has not been met and the preferred alternative C, by proposing 173 miles of ATV trails, indicates that
there is no intention of ever having 300 miles of trail.
In recent years, ATV use has become an increasingly popular form of recreation in the Allegheny National Forest,
with revenue from ATV permits totally approximately $221,790 in 2003, $243,260 in 2004, and $210,750 in
2005. Given the increased popularity of ATV use in the Allegheny National Forest, creating an excess of 300
miles of ATV trails would bring a greater number of people into contact with the Forest and ultimately create
much needed economic benefits for local communities.
ATV use has a much greater economic impact on local communities than non-motorized recreation. For example,
the Allegheny National Forest data estimates that the direct economic impact to the Allegheny National Forest
four county area from ATV use is $17 million annually. Therefore, the Proposed Plan must recognize the
economic benefits associated with ATV’s and increase the number of trail miles to an excess of 300 miles in order
to generate more revenue for local communities from ATV use. These potential benefits to local communities
were ignored in the Proposed Plan.
Alternatives A and B offer a greater number of ATV trail miles (181 miles and 232 miles respectively) than the
preferred alternative C (173 miles), but none of the alternatives reach the 1986 proposal for in excess of 300 miles
of trail. Therefore, the Proposed Plan must be rescinded and revised so that the preferred alternative increases the
miles of ATV trails to the 300 miles originally contemplated in the 1986 Plan by expanding the number and/or
size of Intensive Use Areas (which currently limit the miles of trail available) or by removing special land use
designations which preclude the use of ATV’s. Such revisions would adequately consider the needs of local
communities and allow these communities to enjoy the economic benefits associated with ATV use that are
described above, while also increasing the number of people that frequent the Allegheny National Forest.
18) The Proposed Plan specifically states that an increase in non-motorized recreation is not expected to occur
during the planning period, yet the preferred alternative C designates more areas as remote recreation areas, which
are only conducive to non-motorized recreation. There is no need or desire for an increase in the number and/or
acreage of remote recreation areas.
For example, the percentage opportunity of semi-primitive non-motorized activities nearly doubles from
alternative A to alternative C (34,000 acres to 60,000 acres respectively), despite the fact that only 3% of the
recreation in the Allegheny National Forest is of this type. Therefore, the Proposed Plan needs to be rescinded
and revised so that a new alternative can be developed that decreases the number of remote recreation areas and
replaces them with designations that accommodate motorized recreation by permitting such recreation. This
would respond to public demand as articulated during the public comment phase for the draft plan. Additionally,
this would enable local communities to receive the economic benefits associated with motorized recreation that
are not present for non-motorized recreation.

A-336

Allegheny National Forest Final Environmental Impact Statement

Appendix A—Public Involvement and Response to Comments

OTHER
19) It is clear that the federal government does not possess the budget, human resources, or active management
policy to effectively manage the entire acreage contained in the Allegheny National Forest. Therefore, the
Proposed Plan must be rescinded and revised so that it sanctions the possibility of divesting the management
and/or ownership of portions of the forest to either the state, local government, or private entities in the event that
federal legislation is enacted which permits such a partnership between the federal government and these entities.
In Idaho, a Resolution was passed which allowed the state to manage portions of a National Forest because it was
not being managed effectively by the federal government. The Proposed Plan must be rescinded and revised so
that it acknowledges the fact that the same type of situation is present in the Allegheny National Forest and
sanctions the possibility of divesting management and/or ownership in order to ensure that the forest is managed
adequately in all respects.
If this is contained in the Plan, it would serve as a catalyst for the enactment of the needed federal legislation,
which would ultimately permit such a divestiture to occur. Such divestiture could also accommodate the needs
of local government agencies and communities by providing much needed sources of increased revenue to offset
the revenue lost as a result of decreases in residency and the number of jobs available.
20) Designating areas as Wilderness Areas, Remote Recreation Areas, Wild and Scenic Areas, or National
Recreation Areas precludes the construction of a telecommunications infrastructure in these areas. Currently, 13
of the 15 land use designations do not permit the construction of communications towers.
Given the current inadequacy of telecommunications service in the area and the barriers that the Proposed Plan
creates for the construction of a telecommunications infrastructure, a safety issue is present for those individuals
who frequent the Allegheny National Forest. Therefore, rather than modifying the Plan at a later date, the
Proposed Plan must be rescinded and revised so that all management areas will allow for the construction and
placement of communications towers. This will better ensure the safety of those that frequent the Allegheny
National Forest and promote increased use and recreational development.
21) Many local industries have left the area over the past several years, and a sufficient number of jobs have not
been created to replace the number of jobs eliminated due to the departure of these prominent industries. As a
result, an increased number of people have been required to leave the area, thus decreasing the populations in Elk,
Forest, McKean, and Warren Counties.
In order to reverse this trend, new jobs need to be created so that, as industries leave the area, local residents still
have an opportunity to remain. However, the preferred alternative C projects a far less increase in employment
(730 jobs) than Alternatives A and B (1,000 jobs). Additionally, a greater labor income is projected for
alternatives A and B ($40 million, an 85.6% increase) than for the preferred alternative C ($30 million, a 62.6%
increase). Therefore, the Proposed Plan must be rescinded and revised so that the preferred alternative
emphasizes increased employment and labor income to the greatest extent possible.
22) 36 C.F.R. §219.6 requires that monitoring programs be implemented to determine how the land use plans are
affecting local economies and communities that are dependent on the Allegheny National Forest. The monitoring
programs are designed to determine whether local economies and community stability are adequately being
protected through the planning process and whether the intent of National Forest establishment legislation is being
carried out.
To our knowledge, no such monitoring plan or a codified communications protocol regarding the monitoring plan
exists and, if it does exist, it would clearly indicate that local economies were not adequately protected under the
1986 Plan, and will be protected to an even lesser degree under the Proposed Plan. For example, local
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communities are largely dependent upon timber harvesting and oil and gas production as key sources of revenue
for their economies.
Despite this, the preferred alternative C decreases the ASQ by nearly 40 MMBF, projects an actual harvest of 25
to 30 MMBF annually, and designates areas where there are known to be large quantities of oil and gas as
Wilderness Study Areas or Remote Recreation Areas, which creates barriers to development in these areas.
Additionally, the Proposed Plan does not build on the 1986 Plan by specifically sanctioning the construction of a
resort on the Allegheny Reservoir, which would of course provide a much needed economic boost to local
communities and greatly enhance the likelihood that a reputable developer would come forward with a
development proposal.
Given that any such monitoring program would clearly indicate that local economies have not, and will not, be
protected by the current management plans, the Proposed Plan must be rescinded and revised so that the preferred
alternative ensures that local economies and community stability are adequately protected.
23) The Federal Land Policy and Management Act, the National Forest Management Act, and the Code of Federal
Regulations require that federal land use plans be coordinated with and be consistent with local plans. These
provisions also require that local plans and polices be considered during the planning process and that adequate
consideration be given to the impact of the Proposed Plan on the local economy and culture. Despite these
requirements under federal law, local land use plans developed by Warren County were in great part ignored
during the planning process.
For example, page 97 of the Warren County Comprehensive Plan Update (August of 2005) specifically calls for
the development of a resort at the Allegheny Reservoir near the Kinzua Beach area. Additionally, pages 98 and
99 of the Plan Update recognize the shortfall in timber harvesting and specifically call for increased timber
harvesting in order to generate needed revenue for local economies. Last, page 99 of the Plan Update recognizes
the lack of an adequate communications infrastructure and the need for an improved infrastructure.
The federal mandates discussed above require that the Proposed Plan be coordinated with and consistent with the
Plan Update, and the Plan Update was formulated in plenty of time for this to have occurred. However, the
Proposed Plan in great part ignores the Plan Update by not specifically allowing for the construction of a resort
near the Kinzua Beach area, by not taking action to increase much need timber harvesting, and by precluding the
construction of communications towers in 13 of the 15 management areas.
The Plan Update even goes so far as to articulate the lack of local input with regard to the management of the
Forest by stating that, “Although both the Kinzua Dam/Allegheny Reservoir complex and the ANF are located in
Warren County, there is little local input into the development, or operation of these resources - resources
important for local recreation opportunities and for economic development. This should, and must, change.”
Because the Planning Committee made no effort to make the Proposed Plan consistent with Warren County local
land use plans, the Proposed Plan is in violation of federal law. Therefore, The Proposed Plan must be rescinded
and revised so that the preferred alternative is coordinated with and consistent with the Warren County
Comprehensive Plan Update and other Warren County local land use plans.
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Resolution
(Identical to the other resolutions listed in Table A-2 except for the government entity signing)
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APPENDIX B Description of the Analysis
Introduction
Appendix B describes the analysis processes used in the development of the Final Environmental Impact
Statement (FEIS). The appendix consists of the following major sections:
•

A discussion of the analysis of land tentatively suitable for timber production.

•

A description of how the land area of the forest was stratified into various forest types and yields for
vegetation and timber characteristics were estimated.

•

A description of the SPECTRUM decision support model, including a discussion of constraints applied to
the model and some results from the benchmark and alternative analyses.

•

A description of the analysis of other resources, including estimation of trail mileages for all-terrain
vehicles (ATVs) and off-highway motorcycles (OHMs), scenery integrity levels, and the disposition of
management indicator species in the 1986 Forest Plan.

•

A description of the economic efficiency analysis, including the calculations of present net value (PNV)
with market and non-market values.

•

An analysis of economic suitability that examines the discounted costs and revenues of the different
silvicultural regimes modeled in SPECTRUM.

•

Some added detail describing the processes used in the economic impact analysis contained in Chapter 3
of the FEIS.

Suitability for Timber Production
One of the decisions to be made during plan revision is an identification of lands considered suitable or not
suitable for resource uses, such as timber production. The first step in identifying land suitable for timber
production is to identify the forested and non-forested lands. The following categories of lands are then subtracted
from the forested lands to determine those lands considered tentatively suitable for timber production: (1) forested
lands withdrawn from timber production by Congress, the Secretary of Agriculture, or the Chief of the Forest
Service; (2) forested lands not capable of producing industrial wood; (3) forested lands that cannot be regenerated
with new trees within 5 years; (4) forested lands where technology is not available to ensure timber production
without irreversible resource damage to soils productivity or watershed conditions; and (5) forested lands for
which there is insufficient information to make a determination. These categories are summarized in Table B-1.
Forested lands cover 442,672 acres on the ANF. A total of 34,423 acres have been withdrawn, with 408,249
remaining as available for timber production. Of the land available for timber production, 19,962 acres are not
suitable for timber production based on categories 2 through 5 listed above, resulting in a total of 388,287 acres
tentatively suitable for timber production.
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Table B-1. Timber land suitability classes
Category

Sub-category

516,843

Total ANF Land
Water
Non-forested Land

Acres

Water

11,169

Shrub or Grass Openings

16,056

Developed for Other Uses

26,135

Total Non-forested Land

53,360

Total Forested Land

463,483

Forested Land Withdrawn
from Timber Production

Hickory Creek and Allegheny Island Wilderness (MA 5.1)

8,641

Allegheny National Recreation Area (MAs 6.4 and 8.2)

20,192

Tionesta Scenic Area (MAs 8.0 and 8.3)

1,894

Tionesta Research Natural Area (MAs 8.0 and 8.5)

2,080

Hearts Content Scenic Area (MAs 8.0 and 8.3)
Kane Experimental Forest (MAs 8.0 and 8.6)

107
1,622

Total Forested Land Withdrawn

34,536

Forested Land Available

428,947

Forest Landed Not
Capable of Producing
Crops of Industrial Wood
Forested Land Physically
Not Suitable
Forested Land Inadequate
Information

n/a

0

Irreversible damage likely to occur

0

Not restockable within 5 years
n/a

20,520
0

Forested Land Not Physically Suitable

20,520

Tentatively Suitable Forested Land

408,427

The following is a more detailed breakdown of the unsuitable lands.
1. Water (11,169 acres)
a. Water (includes the following)
i.
Allegheny Reservoir and Allegheny River.
ii.
Cartographic Feature Files Double line streams and rivers located within the ANF
proclaimed boundary and surrounded by National Forest System (NFS) lands.
iii.
All water bodies (lakes, ponds other reservoirs) identified in the geographic information
systems (GIS) coverage where the water body is surrounded by NFS lands.
2. Non-forested
a. Non-forested (16,056 acres)
i.

B-2

Opening–this includes areas classified as forest type 99 (open) in the timber stand database.
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ii.

Upland brush–this includes areas classified as forest type 98 (upland shrub) in the timber
stand database.
iii.
Lowland brush–this includes areas classified as forest type 97 (lowland shrub) in the timber
stand database.
iv.
NLCD wetland–National Land Cover Dataset augmented existing information for large
wetland inclusion.
v.
NLCD opening–National Land Cover Dataset used in conjunction with the timber stand
database to identify stands that were greater that 40 percent open.
vi.
Islands–islands within the major two-line stream that were predominantly void of forest.
b. Developed Areas (26,135 acres)
i.
Roads–road centerlines from the GIS coverage were buffered to estimate the area not
forested to support the road right-of-way (ROW). The buffer distances varied according to
road system type and road cartographic feature file (CFF) class. The forest engineer in
charge of road management provided buffer widths for each road class. The following chart
outlines the buffer distances used.
System Type

CFF/RDGEO* code

Width

Municipal

100

100

Forest System

FR262

100

Municipal

101

60

Municipal

102

60

Municipal

103

50

Forest System

FR454

50

Forest System

FR492

50

Municipal

105

45

Forest System

518

35

Forest System

515

30

Forest System

517

30

Forest System

519

30

Unknown Non-system

105

30

Unknown Non-system

106

30

Unknown Non-system

107

20

* RDGEO indicates the identifier for each road in the GIS travel_route layer.

ii.

iii.

Utility Corridors–utility corridors were identified using Digital Orthophoto Quads (DOQs)
that combine the image characteristics of a photograph with the geometric qualities of a
map. The DOQs used were at a 1-meter ground resolution, quarter-quadrangle (3.75minutes of latitude by 3.75-minutes of longitude) image. The utility locations were
captured at a scale of approximately 1:6,000. Only corridors that created a measurable
break in forest canopy were digitized at this scale.
Oil, gas and mineral (OGM) development–oil and gas roads located on NFS lands were
included in the road portion of the developed area analysis. Items included in this portion
are the following:
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1. OGM well sites–the well locations were buffered to occupy approximately 0.25 acres
per well site.
2. Tank farms–tank farms located on NFS lands were included if they where not already
included as openings in the non-forest coverage. Areas were digitized from DOQs.
3. Warehouse and equipment storage sites–OGM warehouse and equipment storage
areas were digitized if they were not already included in the non-forested coverage
from above. Source for the digitizing is the 1 meter DOQs.
iv.
Developed recreation and administrative sites–developed recreation sites and
administrative sites, such as recreation sites, trailheads, overlooks, campgrounds, offices,
and other points of interest on the Allegheny National Forest (ANF), were obtained from
the GIS coverage. This category also includes the 5 Recreational Residence areas (Camp
Run, Camp Nine, Hoffman Farm, Seldom Seen A and Seldom Seen B), Camp Olmstead
Boy Scout site, and Birdsall Eddy Girl Scout Camp. Several additional non-recreational
administrative sites, such as warehouse, sewage waste processing facility, and work sites,
were digitized from DOQs.
v.
Stone borrow pits–Data was obtained from digitized coverage of known borrow pits. DOQs
were used as the source for digitizing the polygons. Several known pits were either
developed after the effective date of the DOQs or were too small to locate on these photos.
For these areas an average size of 2 acres is used.
3. Forested Lands Physically Not Suitable (20,520 acres)
a. Irreversible Damage Likely to Occur
i.
Steep Slopes–Areas with slopes greater the 40 percent. The steep slope sites were located
by using 10 meter digital elevation model (DEMs). Areas with calculated percent slope
greater that 40 were classified as areas where irreversible damage may occur.
b. Regeneration Difficulty
i.
Low stocked with site limits–Sites that were identified as low stocking during the previous
planning cycle and continue to be low stocking were selected from TM stand database. In
addition, a spatial relationship was conducted between these areas and the areas where soils
were classified as having severe equipment limitation as identified in Use and Management
of Soils in the county soil survey. Soils listed as having severe equipment limitation are:
Armagh, Atkins, Brinkerton, Cavode, Cookport, Gilpin, Hartleton, Hazelton, Leck Kill,
Nolo, Palms Muck, Rexford, and Wayland. These areas were tagged as low stocking with
site limits.
ii.
Low stocked with no site limits–Sites that were not identified as low stocking during the
previous planning cycle and are now classified as low stocking were selected from the TM
stand data base. These areas were tagged as low stocking with no site limits.
c. Inadequate Information
i.
Moderately stocked with site limits–Sites that were identified as moderate stocked now and
were also classed as being moderately stocked in the previous planning cycle were selected
from TM stand data base. The spatial relationship was conducted between these areas and
the areas where soils were classified as having severe equipment limitation. These areas
were tagged as being moderately stocked with site limits.
The process is exclusionary. That is, once an acre of land is classified into one of the excluded classes, it is no
longer carried forward. Therefore no acre of land is double counted in the unsuitable land base.
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The second part of this process is to determine which lands are appropriate for scheduled timber production,
based on management area designations and land use allocations that further refine land use. The alternatives
provide a range of intensities across resource allocations. They were formulated to provide a diverse mix for
analysis and review.
The table that follows does not show management area allocations. Total Forested Land Not Appropriate for
Timber Production acreages are removed from the suitable timber base with each alternative.
Table B-2. Suitable Land for Timber Production
Category

Sub-category

Acres

Tentatively Suitable Forested Land
Forested Land Not Appropriate for Timber Production
by Alternative 1

408,427
Alt. A

Alt. B

Alt. Cm

Alt. D

MA 5.2 Wilderness Study Areas

0

0

11,577

13,641

MA 6.3 Buzzard Swamp Wildlife
Management Area

479

479

479

479

MA 7.1 Developed Recreation Areas

300

280

280

31

MA 7.2 Remote Recreation Areas

0

4,310

8,417

27,493

MA 7.3 Interpretive Recreation Area

0

3,077

0

0

MA 8.1 Wild and Scenic River Corridor

0

5,662

5,662

5,640

172

172

172

172

0

1,530

1,530

1,530

871

0

0

0

0

1,255

1,255

1,255

1,822

16,765

29,372

50,241

Unsuitable Forested Land

110,238

125,181

137,788

158,657

Total Suitable Forested Land
(MAs 1.0, 2.1, 2.2, 3.0, and 6.1) 3

406,605

391,662

379,055

358,186

Forested
Land Not
Appropriate
for Timber
Production

MA 8.4 Historic Area
MA 8.6 Kane Experimental Forest
Expansion
MA 9.1 Managed with Minimal Investment
Corridor along Wilderness, Remote, and
Class A Wild Trout Streams 2

Total Forested Land Not Appropriate for
Timber Production

1

The acreages displayed do not include acreages previously removed as being non-forested, withdrawn, or physically not suitable
for timber management. These acreages are the net increase by acreage in areas considered inappropriate for timber management.
2

Includes the area within 200 feet of Wilderness Trout Streams, Remote Trout Streams, and Class A Wild Trout Streams as defined
in the forestwide Soil and Water standards and guidelines.
3

Suitable lands within these MAs are limited to those that have been identified as tentatively suitable for timber production (forested
land that is not withdrawn, able to regenerate seedlings within 5 years of final harvest, will not result in irreversible resource damage
to soil productivity or watershed conditions, and is cost efficient in meeting multiple use objectives).
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Analysis Unit Mapping and Assigned Characteristics
The ANF is partitioned into areas of like vegetation called stands. Areas with no vegetative cover are also
partitioned. The ANF maintains a tabular listing of these areas and their characteristics in a database called
Combined Data System (CDS). The STAND table in this database lists stand characteristics. The ANF also
maintains a GIS map coverage of the geographic locations of these stands. The analysis units used in the plan
revision process are derived in part from these sources.
The stand characteristics in CDS are maintained over time by district personnel. As new field inventories are
taken, vegetative treatments are applied, or other ground disturbing events occur, updates are made to the
mapping and information assigned to each. This data becomes outdated in areas where a long time has passed
since the last inventory or in areas of management inactivity. Updating this data is part of the actions taken in
preparation for plan revision.
Updating Percent Stocking
There are additional acreages that lack either a current enough inventory to be useful or have had some significant
event to warrant such inventory obsolete. As they grow, the interaction of living trees favors some and they get
larger, while others can stagnate or die. Insects or diseases can also affect stand dynamics, causing reduced
growth or increased mortality.
A measure of how tightly trees are packed into a stand, percent stocking, is an important characteristic used in the
analysis of tree interactions. An update to percent stocking was applied where needed to account for both recent
growth and mortality. All analysis units were assigned low, medium, high or all stocking. The all category was
used in cases where stocking could not be determined or guaranteed.
Adjustments for Normal Growth
FIA plot data collected on the ANF was used to model the effects of normal growth on relative density. The new
reference year (survey year) for these stands after adjustment is 2001. Using the most current data available at the
time, growth effects on relative density were calculated by looking at differences in the 1979 and 1989 FIA
measurements. These effects were modeled using Forest Type, Age and Initial Relative Density as predictive
variables. Stand characteristic were updated by using a multi-variable equation model. Following are the criteria
used to select stands for update:
•

Areas outside of those with major mortality and a survey year prior to 1999.

•

Within the major mortality areas, survey year prior to 1999 and a cut treatment has occurred since 1988.

•

Within the major mortality areas, survey year prior to 1989 and where no cut treatment has occurred since
1988.

Adjustments for Mortality
Inventories collected on the ANF were used to model the effects of recent major mortality events on relative
density. Inventories collected in 2003 expressly for this purpose and others collected since 1989 were evaluated to
find paired surveys from the same stand. Paired surveys used for this modeling exercise were selected where one
survey occurred before the mortality (1989 to 1995) and another after the mortality (1999 to 2003).
Growth and mortality effects on relative density were calculated and modeled using Forest Type, Age, Initial
Relative Density, Total Basal Area and proportion of the stand in each of five landform classes (bottom, foot
slope, shoulder slope, side slope and plateau top) as predictive variables. Stand characteristic were updated by
using a multi-variable equation model. Stands selected for update were within the areas of major mortality, had
not been surveyed since the mortality (prior to 1989) and had no cut treatment since 1988. The new reference year
(survey year) for these stands after adjustment is 2001.
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Filling in Special Management Areas
Prior to 2002, areas designated under the 1986 Forest Plan for special management had not been partitioned on a
map into individual forest stands. There were few, if any, recent vegetative inventories taken in these areas. These
areas are: the National Recreation Areas, Wilderness Areas, Tionesta Research Natural Area, Tionesta Scenic
Area and Kane Experimental Forest.
In 2002 the National Recreation Areas and Wilderness were stratified using aerial photo interpretation, landform,
aspect and satellite imagery. A subset of stands was then inventoried. Stands not inventoried were assigned stand
level characteristic using the Most Similar Neighbor Program methodology1.
Inventories collected by the Northern Research Station were obtained for the Tionesta Research Natural Area,
Tionesta Scenic Area and Kane Experimental Forest. Stands not inventoried directly were assigned characteristics
using photo interpretation and professional judgment.

Estimating Yields
One aspect of forest management planning involves forecasting vegetation development over time. The
development of yield estimates for the ANF plan revision includes simulation models. The SPECTRUM decision
support model utilizes these yield profiles. The SPECTRUM model allocates resources defined in the yield
profiles to best address management issues.
Stored in files called Yield Tables, vegetation yield profiles often specify stand metrics, such as the number of
trees per acre, stand basal area, average tree diameter and height, and merchantable volume. Classification
variables taken from the yield tables describe forest health conditions and stand structure dynamics.
Modeling Software
Yield Table Development incorporates the use of The USDA Forest Service Forest Vegetation Simulator (FVS)
suite of computer programs. The Forest Management Service Center located in Fort Collins, Colorado developed
and maintains the FVS programs.
FVS requires plot and tree level data. Important variables include site species and site index for the plot, and tree
species and diameter breast height (DBH) for the individual trees. Ten year intervals define the projected cycle
length.
The FVS model contains modules for growing trees, predicting mortality, establishing regeneration, simulating
damage reductions due to insects and disease, performing management activities, calculating tree volumes, and
producing reports.
Yield tables relate time in decades and area in acres. These tables typically include timber volumes and stand
condition values. Output values take the form of either averages or most common condition in the strata being
analyzed at that point in time. Examples of the values used in this exercise are:
•

Stratum Code

•

Planning Decade

•

Age

•

Net Timber Volume per Acre

1

Crookston, Nicholas L.; Moeur, Melinda; Renner, David 2002. Users guide to the Most Similar Neighbor Imputation
Program Version 2 Gen. Tech. Rep. RMRS-GTR-96. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 35 p.
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•

Basal Area per Acre

•

Trees per Acre

•

Average Diameter

•

Average Canopy Cover

•

Most Common Dominant Layer

The ANF worked directly with the Management Service Center to modify and calibrate the FVS Variant for the
Northeastern United States, to more closely represent conditions and stand dynamics observed on the ANF. The
following list contains species specific information that the ANF provided and the Service Center used in this
effort:
•

seedling height growth projections

•

diameter growth projections

•

diameter/height relationships

•

site index curves

•

relative shade tolerance

•

species average bud widths

Data Sources
Forested stand inventories extracted from the ANF’s Combined Data System (CDS) database make up the major
source of tree measurement data used in the timber yield analysis. Northern Research Station publications and
data sets, Forest Inventory and Analysis (FIA) data and Forest Health Monitoring (FHM) program data from the
ANF provide a way to fill gaps in the information available from CDS. For example, an analysis of 168 Forest
Health Monitoring plots on the ANF collected between 2000 and 2001 provides estimates of forestwide average
Site Indexes by Forest Type Groups.
The collection and preparation of supplemental stand inventories for use in plan revision started as far back as
1998. A series of tree mortality events occurred across the ANF just prior to this time. A post mortality inventory
project collected data on 5,655 acres spread across the ANF. Inventories focused on stands where inventories
collected prior to the mortality provide comparison. An analysis of stands comparing conditions before and after
mortality data provides a way to predict current conditions in other stands that have no recent surveys.
Few surveys existed for young stands on the ANF. An inventory, in 1999 and 2000, on 4,097 acres focused on
stands between 10 and 40 years of age.
Several large blocks of the ANF totaling about 30,000 acres have not been inventoried within the last few
decades. An inventory, in 2002, focus on these blocks by randomly selected stands totaling 6,531 acres. These
areas are: the National Recreation Areas and Wilderness Areas. Other surveys collected by the Forestry Science
Laboratory provide an opportunity to characterize the Tionesta Research Natural and Scenic Areas. This project
used the Most Similar Neighbor Program methodology to assign stand level characteristic to stands not
inventoried.
During the period leading up to the Notice of Intent, data checks and corrections fixed missing values and errors
in the data stored in the CDS database. Evaluation of stand inventories insured overall quality. This evaluation
looked for missing critical information and illogical relationships between two or more items.
A separate electronic storage location, created in May of 2004, contains the data used for the plan revision
analysis. This data derives from information copied from the ANF’s production CDS database, operationally
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frozen-in-time. This information includes stand level characteristics for all stands identified on the ANF and any
associated stand level inventories.
Population Stratification
Stratification of stand inventories follows that used to classify all forested areas across the ANF. This approach
allows yield results to be assigned to corresponding analysis area acres used in the SPECTRUM model. This
stratification segments the population of inventories based on Forest Type, Age Class and Stocking Class. It does
not use Suitability Class, Management Area or Riparian Class.
Forest Type Groups
A string of five characters makes up the Coding of each stratum. The first two characters of the strata’s
code indicate the forest type group. The forest type, calculated directly from a stand’s tree list, determines
the forest type group assignment. The table that follows lists the Forest Type Groups and their codes.
Table B-3. Forest Type Group Codes
YT-Code
Forest Type Group
Characters 1 + 2
Allegheny Hardwood

AL

Aspen

AS

Conifer

CF

Hemlock

HM

Northern Hardwood

NR

Oak

OK

Upland Hardwood

UP

Age Groups
The third character of the strata’s code indicates the assigned Age Group (in years). The Age Group
includes a range of stand effective ages. The Northern Research Station in their SILVAH stand analysis
system (Marquis et al. 1992) provides the methodology to calculated effective age. The calculation of a
tree’s effective age uses diameters from a stand’s tree list and estimates the years for a tree to grow to its
current diameter. The calculation of a stand’s effective age is the average of the effective age of all trees
in the stand. The table that follows lists the Age Groups and their codes.
Table B-4. Age Group Codes
Age Groups
(Years)

Description

YT-Code
Character 3

00-50

young to 3rd growth

Y

51-180

established to 2nd growth

E

181+

old to 1st growth

O
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Stocking Groups
The fourth character of the strata’s code indicates the assigned stocking group. Calculated directly from
the stand’s tree list, relative density provides an estimate of how close a stand is to an average maximum
density (100 percent), regardless of tree size or species composition. SILVAH provides the methodology
for calculating relative density. The table that follows lists the Stocking Groups and their codes.
Table B-5. Stocking Group Codes
Stocking
YT-Code
Description
Group
Character 4
00-16

Low

L

17-44

Low

L

45-60

Moderate

M

61-74

Moderate

M

75+

High

H

Stocking Stagnation Issues
The fifth character of the strata’s code indicates a stand’s Stocking Stagnation designation. This
designation depends on whether a stand’s low to moderate stocking is due to its location on unsuitable
lands. The table that follows lists the Stocking Stagnation codes.
Table B-6. Stocking Stagnation Codes
YT-Code
Stocking Stagnation
Description
Character 5
low to moderately stocked
on unsuitable lands

Yes

Y

not the above

No

N

Tree List Selection
Selection of an inventory for use in yield table development depends on the initial strata assignment. The target of
selecting 15 inventories randomly from within distinct 10-year age class groups promotes an even distribution of
samples. Selection of all stands in an age group occurs if there are less than 15 inventories in that 10-year age
class. Due to an unintended quirk in the program used to select stands, the selection resulted in 16 stands in some
categories.
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Yield Table Strata Collapse
The collapse of initial strata into larger populations reduces the number of strata to analyze. The symbol “+”
replacing one or more characters of the final coding indicates more than one original sub-population being
collapsed to make up the new strata. An “A” replacing a character of the final coding indicates all sub-populations
are collapsed to make up the new strata. The table that follows documents how strata are collapsed.
Table B-7. Collapsed Strata Codes
Final
YT Coding

Initial
YT Coding

Forest Type
Groups

Age
Range

Stocking
Range

Stagnation
Values

No Change

ALEHN

AL

051_180

75+

N

No Change

ALELN

AL

051_180

00_44

N

No Change

ALYAN

AL

000_050

ALL

N

No Change

NRYAN

NR

000_050

ALL

N

No Change

OKYAN

OK

000_050

ALL

N

No Change

UPYAN

UP

000_050

ALL

N

++ELN

OKELN

NR, OK, UP

051_180

00_44

N

++ELN

NRELN

NR, OK, UP

051_180

00_44

N

++ELN

UPELN

NR, OK, UP

051_180

00_44

N

++ELY

ALELY

AL, NR, OK, UP

051_180

00_44

Y

++ELY

NRELY

AL, NR, OK, UP

051_180

00_44

Y

++ELY

OKELY

AL, NR, OK, UP

051_180

00_44

Y

++ELY

UPELY

AL, NR, OK, UP

051_180

00_44

Y

ASAAN

ASEHN

AS

ALL

ALL

N

ASAAN

ASELN

AS

ALL

ALL

N

ASAAN

ASEMN

AS

ALL

ALL

N

ASAAN

ASYAN

AS

ALL

ALL

N

CFAAN

CFEHN

CF

ALL

ALL

N

CFAAN

CFELN

CF

ALL

ALL

N

CFAAN

CFEMN

CF

ALL

ALL

N

CFAAN

CFYAN

CF

ALL

ALL

N

HMAAN

HMEHN

HM

ALL

ALL

N

HMAAN

HMELN

HM

ALL

ALL

N

HMAAN

HMEMN

HM

ALL

ALL

N

HMAAN

HMOHN

HM

ALL

ALL

N

HMAAN

HMYAN

HM

ALL

ALL

N

NR+HN

NREHN

NR

51+

75+

N

NR+HN

NROHN

NR

51+

75+

N
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Final
YT Coding

Initial
YT Coding

Forest Type
Groups

Age
Range

Stocking
Range

Stagnation
Values

UP+HN

UPEHN

UP

51+

75+

N

UP+HN

UPOHN

UP

51+

75+

N

OKE+N

OKEHN

OK

051_180

45+

N

OKE+N

OKEMN

OK

051_180

45+

N

OKE+N

OKEMY

OK

051_180

45+

N

ALEMA

ALEMN

AL

051_180

45_74

ALL

ALEMA

ALEMY

AL

051_180

45_74

ALL

NREMA

NREMN

NR

051_180

45_74

ALL

NREMA

NREMY

NR

051_180

45_74

ALL

UPEMA

UPEMN

UP

051_180

45_74

ALL

UPEMA

UPEMY

UP

051_180

45_74

ALL

Controlling Stand Dynamics
In FVS simulations, software commands control interactions between trees. These commands adjust FVS outputs
to reflect a range of stand conditions observed locally. The following list shows the factors incorporated into this
modeling:
•

Site Index and Site Species by Forest Type Group

•

Maximum diameter and height by tree species

•

Maximum basal area by Forest Type Group

•

Diameter Distribution Control

•

Mortality rates by diameter and species

•

Ingrowth of small diameter trees by Forest Type Group

•

Mortality and sprouting patterns expected from American beech trees responding to beech bark disease

Utilization, Product, and Value Class Assignments
The Eastern Region of the Forest Service uses the cubic foot as its official unit of measure for the volume of
wood. A cubic foot constitutes a block of wood 12 by 12 inches on each side. Loading of volumes into
SPECTRUM include only thousands of cubic feet (MCF).
Total net merchantable MCF of wood that exists at a given moment of time defines the standing inventory. Rates
of defect used in the simulation come from those observed on ANF timber sales. During harvest, not all trees are
cut; the total net MCF of wood for trees cut makes up the harvest volume.
The net merchantable MCF varies based on utilization standards. Utilization standards built into the simulations
are simplified from the actual ANF standards.
The value class assignment for each species depends on several levels of classifications. The first level is
commercial versus non-commercial. If commercial, then can the species produce pulpwood only, or produce both
sawtimber and pulpwood?
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The final classification assigns a value group. Value groups break down by historic bid prices. They differ by
their averaged selling price over several years. Volume outputs are calculated by these categories and included in
the yield tables.
Defects Assignments
An analysis of timber sale cruise tree measurements provide defect values by 5-inch diameter class. Cruise tree
defects are measured by 8-foot log segments. A conversion of these defect measurements provides values in terms
of whole tree defects.
Computed Variables
Canopy Cover
The assignment of habitat structural stages in SPECTRUM depends on the relationship of two dependant
variables (canopy cover and dominant layer). Stand percent canopy cover relates the percentage of the
ground area that is directly covered with tree crowns. Tree diameter provides a basis for estimating crown
radius. Crown area calculations use the formula for a circle. In each model decade, for each simulated
stand, canopy closure estimates are calculated for all trees and for five ranges of tree diameter. These
calculations take into account the expected overlap of crowns in a forest canopy.
Calculated Canopy Covers characterize each stand. Canopy layers disaggregate into five inch diameter
classes. Canopy cover is calculated for each layer. Each decade of a simulation has its own calculated
average total and average per layer canopy cover for all stands modeled in that decade. The table that
follows lists the tree diameter ranges for each layer.
Table B-8. Canopy Layer Tree Diameter Ranges
Layer
Minimum Diameter
Maximum Diameter
1

0

5

2

6

10

3

11

15

4

16

20

5

21

99

Dominant Layer
The assignment of habitat structural stage in SPECTRUM requires a second dependant variable called
Dominant Layer. The Dominant Layer class assignment for each simulated stand, in each modeling
decade, reflects the layer with the greatest canopy cover. Each decade of a simulation receives its
designation based on the most common Dominant Layer observed for all stands modeled in a decade.
Prescription Design
Not all prescriptions proposed for use in an alternative considered as part of the plan revision process get
modeled. Modeling selection include both even-aged (IH and RH) and uneven-aged prescriptions (R2). The
following list shows the prescriptions simulated to develop yield tables:
•

Measured Condition (MC)

•

Natural Growth (NG)

•

Regeneration Harvest (RH)

•

Intermediate Harvest (IH) followed by regeneration
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•

Accelerate/Restore Understory Mature Forest Condition (R2)

The MC simulations include only one 10-year cycle. Their results provide estimates of existing stand conditions.
The MC simulations, when compared against other local sources of information, confirm that FVS simulation
outputs are reasonable. Comparison of differences provides adjustment factors used in the SPECTRUM model to
modify yields.
The NG simulations include 15 10-year cycles. These simulations estimate stand growth but, unlike the rest of the
simulations, do not include harvesting. These simulations calculate stand conditions over the entire planning
horizon for stands with no cutting.
The RH, IH and R2 simulations also include 15 10-year cycles. Different management intensities for each
prescription vary by the number of intermediate harvests (thinnings). The table that follows lists of the base
simulations conducted.
Table B-9. Base Simulations
Applicable Forest
Thinnings
Type Groups

Rx Type

Silvicultural
System

MC

n/a

0

All

Measured Condition

NG

n/a

0

All

Natural Growth

IH

Even-aged

1

AL,NR,OK,UP

Intermediate Harvest, Regeneration
Harvests follow 1 thinning

IH

Even-aged

2

AL,HM,NR,OK,UP

Intermediate Harvest, Regeneration
Harvests follow 2 thinnings

IH

Even-aged

4

CF

Intermediate Harvest, Regeneration
Harvests follow 4 thinnings

RH

Even-aged

0

AL,NR,OK,UP

Regeneration Harvest, Regeneration
Harvests with no thinning

R2

Uneven-aged

1

AL,NR,OK,UP

Restore Mature Character, Group
Selection follow 1 thinning

R2

Uneven-aged

0

AL,NR,OK,UP

Restore Mature Character, Group
Selection with no thinning

Description

Variations on the base simulation differ by increasing the age at which treatments are implemented. Each variant
changes the treatment age in increments of 10 years. These changes affect all commercial harvest treatments. The
base simulation receives a timing option with the label 00. The subsequent timing option labels indicate the
number of 10-year increments added to the base simulation ages. For example, timing option 02 adds 20 years to
the age at which each treatment initiates. The table that follows lists Timing Options used by Prescription Type.
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Table B-10. Timing Options by Prescription Type
Rx Type
Thinnings
Timing Options
MC

0

n/a

NG

0

n/a

IH

1

00, 01

IH

2

00, 01

IH

4

00, 01

RH

0

00, 03, 06, 09

R2

1

00, 01, 02, 03

R2

0

00, 01, 02, 03, 04

Setting various software command variables determines the harvest sequences within a simulation. The list that
follows contains examples of these variables.
•

Stand age after which a treatment may occur.

•

Stand Density Index that indicated the need for a treatment.

•

Target Stand Density Index as the result of a treatment.

•

Maximum Stand Density Index reduction allowed through a treatment.

•

Percent of the stand affected by the treatment.

•

Retention or cutting preference for individual species during treatment.

•

Species, amount and size of seedlings added after mortality or treatment.

Agency Direction Related to Culmination of Mean Annual Increment
The analysis of the NG simulation by strata indicates the age at which culmination of mean annual increment
(CMAI) of growth is reached. For a tree or stand of trees, the average annual increment reaches its maximum at
the CMAI. CMAI coincides precisely with the age at which the current annual increment equals the mean annual
increment of the stand and thereby defines the rotation of a fully stocked stand that yields the maximum volume
growth. Basing minimum rotation age on when volume production is equivalent to at least 95 percent of the
CMAI meets current manual direction.
Forest Service Manual direction (FSM1921.17f) states:
“NFMA requires that even-aged stands of trees scheduled for regeneration harvest during the planning
period have generally reached culmination of mean annual increment of growth (16 U.S.C. 1604 (m)(1)).
This requirement applies to regeneration harvest of even-aged stands on areas identified as generally
suitable for timber harvest. The culmination of mean annual increment of growth requirement does not
apply to:
1. Cutting for experimental or research purposes.
2. Non-regeneration harvests, such as thinning or other stand improvement measures.
3. Management of uneven-aged stands or to stands under uneven-aged silvicultural systems.
4. Salvage or sanitation harvesting of timber stands.
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A plan must identify categories of activities that are exceptions to the culmination of mean annual
increment if necessary to meet resource objectives, such as wildlife habitat enhancement, visual
enhancement, or riparian area improvement. Exceptions to the culmination of mean annual increment
requirement and the reasons for these exceptions must be specifically disclosed during the public
collaboration and participation process when developing, amending, or revising plans.”
Forest Service Handbook direction (FSH2409.13, 32.1) states:
“Rotation ages must meet the requirement that all even-aged stands scheduled for harvest generally will
have reached the culmination of mean annual increment (CMAI) of growth. Permit the harvest of trees or
stands before CMAI for:
1. Sound silvicultural practices, such as thinnings or other stand improvement measures.
2. Salvage or sanitation harvesting of stands substantially damaged by fire, windthrow, or other
catastrophes, or stands that are in imminent danger from insect or disease attack.
3. Experimental and research purposes.
4. Removal of particular species of trees, after consideration of the multiple-use objectives of the
forest plan alternative.
Base the determination of CMAI on the yield from regeneration harvest and any additional yields from
intermediate harvests, consistent with the selected management prescription. In general, base minimum
rotation age on the length of time required to achieve volume production equivalent to at least 95 percent
of CMAI as expressed in cubic measure.”
Generally, final even-aged regeneration occurs after the indicated minimum rotation age. CMAI requirements do
not apply in some situations. Regenerating of low stocked stands returns suitable land to full stocking through
salvage harvests. Regenerating aspen stands meets other Forest Plan objectives. Uneven-aged prescriptions have
an explicit exemption. The table that follows summarizes the pattern of identified minimum rotation ages for each
Forest Type Group for different strata and different harvest intensities.
Table B-11. Minimum Rotation Ages for Even-aged Prescriptions
Forest Type
Group
AL
2

AS

Thinned1

Not Thinned
Age
Group E

Age
Group Y

Age
Group E

Age
Group Y

60

60

70

80

n/a

n/a

n/a

n/a

3

n/a

CF

50

n/a

90

HM

60

n/a

704

n/a

NH

60

60

80

80

OK

70

60

80

80

UP

70

50

70

80

1

More than one thinning pushes final harvest age out by 10 years for existing, 20 years
for regenerated and northern hardwood stands.
2

The listed rotation ages for aspen stands accomplish landscape wildlife habitat
objectives for a young aspen component.
3

Conifer assumes four thinnings occur.

4

Hemlock assumes two thinnings occur.
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Stand Density Index
The publication by Reineke, L. H. 1933. Perfecting a stand density index for even-aged forests. Journal of
Agricultural Research 46(7):627-638 introduced the concept of Stand Density Index (SDI). SDI conveys a
measure of stand stocking, in terms of an equivalent number of 10 inch diameter trees per acre. SDI calculates
transform individual tree measurements, no matter what their diameters are, to a measure that is used to compare
one stand to another.
Interpolating trees per acre values from appropriate stocking charts determines the assignment of upper and lower
stocking levels (in terms of SDI) by Forest Type Group. The SDI used to trigger a commercial thinning
corresponds to the A-level on a given chart. The SDI used as the target stocking for partial cuts corresponds to the
B-level.
Table B-12. SDI Cutting Targets by Forest Type Group
Forest
Type
Group

AL

1

CF

HM

NR

OK

2

UP

A-level
SDI

310

350

305

225

215

270

B-level
SDI

Stock Chart/Guide Reference

180

Roach, Benjamin A. 1977. A stocking guide for Allegheny
hardwoods and its use in controlling intermediate cuttings.
USDA For. Serv. Res. Pap. NE-373, 30 p. Northeast. For. Exp.
Stn., Broomall, Pa.

160

Benzie, John W. 1977. Manager's handbook for red pine in the
north-central states. General Technical Report NC-33. St. Paul,
MN: U.S. Dept. of Agriculture, Forest Service, North Central
Forest Experiment Station.

200

Solomon, Dale S.; Leak, William B. 1999. Growth and Stocking
of Eastern Hemlock (Tsuga canadensis) in New England. In:
Proceedings: Symposium on Sustainable Management of
Hemlock Ecosystems in Eastern North America. Ed. McManus,
Katherine A.; Shields, Kathleen S.; Souto, Dennis R. Gen. Tech.
Rep. NE-267. Durham, NH: U.S. Department of Agriculture,
Forest Service, Northeast Research Station. 1999.

120

Leak, William B.; Solomon, Dale S.; DeBald, Paul S. 1987.
Silvicultural guide for northern hardwood types in the Northeast
(revised). Res. Pap. NE-603. Broomall, PA: U.S. Department of
Agriculture, Forest Service, Northeastern Forest Experiment
Station.

120

Roach, B.A.; Gingrich, S.F. 1968. Even-aged silviculture for
upland central hardwoods. Agric. Handbook 355. Upper Darby,
PA: U.S. Department of Agriculture, Forest Service,
Northeastern Forest Experiment Station.

160

Roach, Benjamin A. 1977. A stocking guide for Allegheny
hardwoods and its use in controlling intermediate cuttings.
USDA For. Serv. Res. Pap. NE-373, 30 p. Northeast. For. Exp.
Stn., Broomall, Pa.

1 Stocking on average includes 60% cherry-ash-poplar
2

Stocking on average includes 30% cherry-ash-poplar
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Maximum Thinning Percent
In the case of overstocked stands, thinning down to the identified target SDI may be too severe. The practical
application of thinning limits cutting to no more than 35 percent of the standing live stocking, as measured by
relative density. Simulations limit thinning to no more than 35 percent of the standing live stocking, as measured
by SDI.
Species Retention
In certain Forest Type Groups, the stocking of critical tree species should not decrease during even-aged
treatments (IH and RH prescriptions) to a point that would change the Forest Type of the stand. Simulations
conducted on the AL, NR and UP Forest Type Groups control Black Cherry stocking. Simulations on the HM
group control eastern hemlock stocking. Simulations on the OK group control the total stocking of all oaks. And,
simulations on the CF group control the total stocking of all conifers.
Cutting Preference by Species
Each simulation includes removal preference for certain species. These preferences affect the order in which trees
are selected for removal during harvest. Trees records with the highest removal priority go first, followed by those
of lower priority, until the objectives of the cutting are reached. If a preference is not explicitly set, the default
value is zero. A positive value increases the chance for tree removal and a negative value increases the chance for
tree retention.
Seedling Response in Groups for the R2 Prescription
The R2 is the only uneven-aged prescription simulated. Even-aged simulations end at the point of regenerated,
and therefore do not add seedlings. In contrast, uneven-aged simulations include the introduction of seedlings.
Regeneration in uneven-aged simulations does not occur all at once. After each group selection cut, seedlings are
added to the simulation.
Using Simulation Output in SPECTRUM
For the IH and RH prescriptions, the initial yield tables generated during the base simulations do not go directly
into SPECTRUM. An analysis of their results provides the proportion of the standing inventory volume harvested
in each step of an even-aged regeneration harvest sequence.
The tables actually used in SPECTRUM for these prescriptions are called run-out yield tables. Run-out yield
tables contain standing inventory and thin volumes where appropriate, but not final harvest volumes.
SPECTRUM uses these tables to provide flexibility in selecting final harvest times. When the minimum allowable
age is reached, SPECTRUM can then calculate yields for the final harvest for any decade by applying the
proportion to the standing inventory volume.
Copies of the NG simulation tables for each Forest Type Group are used as run-out tables for the even-aged
prescription without thins (RH). Customized simulations that include only the thinning treatment(s) provide runout tables for the other even-age prescriptions (IH).
The base and timing option simulations for the R2 prescription load directly into SPECTRUM. Standing
inventory volumes and harvest volumes are listed separately and used were applicable.
Comparing FVS Volume Output to Other Sources
The table that follows lists the standing cubic feet per acre at age 100 for some of the major stratum taken from
the MC simulations as loaded into the SPECTRUM model.
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Table B-13. Standing Inventory Volumes at Age 100 from FVS Simulations
Stratum Code
Cubic feet at Age 100
ALEHN

4558

CFAAN

3984

HMAAN

3784

NR+HN

3639

OKE+N

3893

UP+HN

4130

An analysis of MC simulations provides an estimate of how well FVS calculates timber volumes. The ANF has
extensive experience analyzing its stand inventories with the SILVAH software program and feels comfortable
with its ability to predict volumes. The same stand inventories simulated in FVS are run through the SILVAH
software. A comparison of the two sets of simulations shows similar relationships between stand age and live
volume. The table that follows lists the average fractional difference between calculated cubic volume from FVS
and SILVAH. The SPECTRUM model uses these values as volume modifiers for each forest type group.
Table B-14. Differences between FVS Simulations and SILVAH Simulations
Average Fractional
Forest Type Group
Difference
AL

1.04

CF

1.45

HM

1.04

NR

0.95

OK

0.88

UP

0.91

The table that follows lists recent volumes (cubic feet per acre) from ANF non-salvage timber sales, broken out
by treatment type.
Table B-15. Harvest Volumes by Average Stand Diameter from Timber Sales
Cutting Type
Total of
Stand Average
All Cut
Overstory
Shelterwood
Diameter
Thinning
Types
Removal
Seed Cut
14

n/a

700

500

1200

15

3100

681

900

4681

16

2100

751

880

3731

17

2317

876

700

3893

18

2013

767

n/a

2780

19

1673

n/a

n/a

1673

20

1150

n/a

n/a

1150
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Recent cut volumes do not directly compare to the standing volume figures taken from the MC simulation. If you
add the harvest volumes from a standard sequence of treatments (thinning, seed cut then removal cut), then it is
reasonable to conclude that these harvest volumes can result from treating stands with the listed initial standing
volumes. This fact adds credence to the stand volumes generated by the FVS simulations.
Yield Table Substitutions, Modifications and Adjustments
An evaluation of FVS-generated yield tables determined if their results look reasonable. Comparison on
simulations run for the entire planning horizon (150 years) with the MC simulations other provides one measure.
This comparison shows reasonable stand characteristics are maintained over time.
In some cases, the ANF modified FVS-generated yield tables to adjust dependent variables that do not look
reasonable. Modifications include the removed asymmetrical variates by normalization of the relationship
between dependant and independent variables. Modifications made to some dependent variables act to maintain
their relationship with another variable after modification of that variable.
Sometimes the application of simple factors adjusts yield table values. In other cases where little or no data is
available for the stratum, one stratum’s yield table substitutes for another. For some cases, substitution of a table
is followed by an adjustment to reflect reasonable stand characteristics for the new population. Modifications of
both standing inventory and harvest values for dependent variables like cubic volume, board foot sawtimber
volume, canopy cover and dominant layer are included as part of these changes. Several examples of these
changes to yield tables are:
•

Since there is almost no inventory data available for the analysis of aspen stands, a yield table developed
for the upland hardwood forest type group act as surrogate. A run-out table for the upland hardwood
young growth stratum (UPYAN), based on the NG simulation yield table, is substituted for the aspen
clearcut prescription.

•

The NG simulations for Moderately Stocked (45 to 74%) stands do not adequately portray local
conditions. Therefore, High Stocked (75+%) tables from the same Forest Type Group substitute for
Moderately Stocked (45 to 74%) yield tables, after being adjusted downward using a factor to account for
the lower stocking.

•

Canopy Cover and Dominant Layer values in the R2 Prescription simulations do not reflect the midstory
and overstory canopy dynamics of interest when trying to evaluate habitat structural stages. Manual
changes to these yield tables eliminate the unwanted influence of seedling canopy cover on these
variables.

FVS Simulation Board Foot of Sawtimber to Cubic Foot Relationships
To simplify the complex process of setting up the SPECTRUM model, the ANF only loads MCF wood volume
values directly into the SPECTRUM model. The local timber industry uses thousands of board feet (MBF) as
another measure of volume. The ANF estimates MBF of sawtimber within SPECTRUM by converting total MCF.
An analysis of MC simulations provides a set of conversion factors. The analysis also provides factors for each
combination of Dominant Layer and Forest Type Group combination. The table that follows lists the results.
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Table B-16. Calculated MCF to MBF Conversion Factors
Dom Layer

AL

CF

HM

NR

OK

UP

++

1 (0-5”)

No
Data

No
Data

No
Data

No
Data

No
Data

No
Data

No
Data

2 (6-10”)

1.312

1.644

No
Data

1.299

1.994

1.691

No
Data

3 (11-15”)

3.124

3.981

3.520

3.087

2.843

3.215

3.686

4 (16-20”)

4.305

No
Data

No
Data

No
Data

No
Data

No
Data

4.294

5 (>20”)

4.897

5.555

5.521

5.019

4.471

4.909

No
Data

SPECTRUM needs a complete set of conversion factors. Certain combinations of Dominant Layer and Forest
Type Groups do not occur in the data representing the measured condition. The table that follows lists values for
the missing combinations (No Data) based on interpolation and professional judgment for use in SPECTRUM.
Table B-17. Assigned MCF to MBF Conversion Factors
Dom Layer

AL

CF

HM

NR

OK

UP

++

1 (0-5”)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

2 (6-10”)

n/a

n/a

1.600

n/a

n/a

n/a

1.500

3 (11-15”)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

4 (16-20”)

n/a

5.000

5.000

4.300

4.000

4.300

n/a

5 (>20”)

n/a

n/a

n/a

n/a

n/a

n/a

5.000
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The table that follows lists recent ANF sawtimber board feet to total merchantable cubic feet ratios from nonsalvage timber sales.
Table B-18. MCF to MBF Ratios from Timber Sales
Stand Average
Diameter

Forest Type Group
AL

CF

NR

OK

UP

16

3.599

3.676

2.753

3.507

3.361

17

4.197

n/a

4.482

4.701

4.263

18

4.782

n/a

4.426

4.820

4.368

19

4.772

n/a

4.849

n/a

4.735

20

n/a

n/a

n/a

n/a

5.119

Recent cut sawtimber board feet to total cubic feet ratios compare well to the proposed conversion factors
calculated from the FVS simulations. This too adds credence to the stand volumes generated by the FVS
simulations.
FVS Simulation Board Foot Equivalents to Cubic Foot Relationships
Normally, measures of MBF do not include pulpwood volume since lumber can not be cut from it. When
discussing Allowable Sale Quantity (ASQ) for planning purposes, it can be misleading to talk only of sawtimber
MBF volumes. This value does not account for the pulpwood volume in the same way that MCF does.
Board feet equivalents displays merchantable volume using one number, as does MCF. To calculate MBFequivalents from MCF, the ANF uses an average ratio observed between MBF and the MCF of sawtimber. An
analysis of the MC simulations indicates a ratio across all Forest Type Groups of approximately 6.3 MBF
equivalents for each MCF. The table that follows lists Total Board Foot Equivalents to Cubic Foot Ratios from
recent ANF non-salvage timber sales.
Table B-19. MBF to MCF Ratios from Non-salvage Timber Sales
Forest Type Groups
Ratio
AL

6.50

CF

6.27

NR

6.57

OK

6.56

UP

6.46

The Board Foot Equivalents to Cubic Foot Ratios from ANF sales are higher than those observed in the FVS
simulations. If the FVS ratio is used to predict MBF equivalents, it will be a conservative estimate.
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Shelterwood Seed Cut and Removal Proportions
Base on an analysis of post harvest leave tree surveys, 10 percent of initial standing volume prior to the
Shelterwood Seed Cut remains as residual volume after the Shelterwood Removal. This assumption is based on
five percent of an average cut unit remaining in reserve areas. The basal area stays unchanged in these reserve
areas. However, re-calculating this basal area in terms of the total area in the cut unit results in 6.8 square feet per
acre. Outside of reserve areas, the basal area of individual reserve trees left in the cut unit averages 11.6 square
feet. When adding the two types of reserve trees together, there is about 15 trees/acre left across the entire cut
unit. Reserve areas contain 37 percent of that total.
Analyzing outputs from full RH simulations show approximately 11 percent of the initial live cubic volume left in
reserve trees prior to regeneration treatments. Proportions used in SPECTRUM for Shelterwood Seed and
Removal cuts assume 90 percent of the live volume removed by the two entries together.
RH simulations of fully stocked stands show a 30/70 percent split of the total harvested volume between the
Shelterwood Seed and Shelterwood Removal cut harvest volumes. Distributing these harvest volume percents by
the percent volume removed generates a 27/63 percent split. Shelterwood Seed Cuts take 27 percent of the initial
standing volume. Removal Cuts take another 63 percent. This leaves 10 percent in reserve trees.

SPECTRUM Model Overview
Forest planning analysis problem is stated as follows:
Given a fixed area of land, what activities should be allowed on each land unit over the next 150 years to
achieve the desired future conditions and still meet all physical, operational and regulatory constraints?
To do this, forested land area is divided into smaller homogeneous areas called analysis units. The planning
horizon of 150 years is divided into fifteen decades. A computer program called SPECTRUM analyzes forest
planning alternatives.
SPECTRUM is a decision support model, developed and supported by the USDA Forest Service that can
simultaneously analyze trade-offs between the many goals, constraints, management activities, timing options and
land types that are necessary to manage a large forest. SPECTRUM uses a linear program software package to
generate a matrix, and another software program called C-Whiz solves the matrix. Output files are created and
those output files are used to generate the reports. Figure B-1 provides a process flow diagram of the timber
harvest schedule modeling process.
The ANF utilized a Model 2 configuration of SPECTRUM. The primary difference between a typical Model 1
configuration and a Model 2 configuration is the ability to transfer acreages to new decision variables with
different attributes. In a Model 1 configuration, an acre of land retains the attributes (with the exception of age) it
starts with throughout the planning horizon; however, in a Model 2 configuration, the original or existing acreage
with the original attributes lasts only for the life of the stand, and then it is transferred to a new transfer class with
new defined attributes.
Prior to SPECTRUM analysis considerable work was done to prepare data for input into the SPECTRUM model.
This work included the following:
•

identification of lands tentatively suitable for timber harvest (per 36 CFR 219.14);

•

analysis unit development;

•

timber yield table development using the Forest Vegetation Simulator (FVS);

•

schedule of timber harvest;

•

reforestation activities;
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•

economic information development;

•

management prescription development; and

•

determination of suitable acreage within each alternative.

Standards and guidelines from both the 1986 and the new Land and Resource Management Plan (LRMP) provide
a framework for constraints, design of analysis units and development of possible timber management actions.
Costs associated with various harvest activities and revenue from timber sales by product were additional inputs
to the model. Outputs from the timber harvest schedule model included an ASQ for each alternative, timber
management schedules to achieve each ASQ, and some indicators to track specific types of wildlife habitat. The
analysis uses acreage figures derived from GIS data.
Figure B-1. Timber Harvest Schedule Model–Process Overview
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Common Assumptions Used
The model(s) were built based on several Assumptions:
• The ANF LRMP will be a strategic plan that will guide broad land-based decisions to achieve certain
goals and objectives.
• On-the-ground decisions will utilize standards and guidelines of the LRMP and implementation guides to
meet goals and objectives of the strategic LRMP.
• Models used in this analysis are sufficient for strategic planning.
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•

Each alternative would use the same standards and guidelines and that only the area of land allocated to a
Management Prescription would vary. Each alternative uses the same suitable timberlands for the Timber
Harvest Scheduling analysis.

Model Layers
Model layers were dictated by the GIS analysis units and yield tables, and the associated attributes were
developed for the model to provide consistency with the GIS and yield table data. Six layers were used in each
model alternative as well as the Benchmark SPECTRUM Runs. Layer 1 is the forest or land type, Layer 2 is the
Age Class, Layer 3 is the Stocking Class, Layer 4 is Suitability Class, Layer 5 is the management area, and Layer
6 is the Riparian Class. Any unique combination of these layers defines an analysis unit. The layers and important
attributes used in the Benchmark and Alternatives are tabulated in Tables B-20 through B-25. Although groups
of the attributes were often used within the model, they are not specified here.
The following tables and acreages list the model inputs. They include all suitable timber land (totals may not be
exact due to rounding errors). The actual land base is adjusted based on management area designations in the
model. This is reflected in model outputs, not here.
Suitable timber land has been grouped into eight forest type groups. They are defined as having greater than 50
percent of basal area in the major species of that group. The mixed group includes those that don’t fall into any
other category.
Table B-20. Layer 1, acres of suitable forest by forest type
Attribute
Acres Major Species

Class
Allegheny Hardwoods

AL

123,336

Black cherry, yellow-poplar, white ash

Aspen

AS

2,382

Bigtooth and quaking aspen

Conifer

CF

10,059

All conifers except hemlock

Hemlock

HM

6,297

Eastern hemlock

Mixed (NR, OK, UP)

MIX

5,903

All others

Northern Hardwoods

NR

62,090

Sugar maple, beech, yellow birch, hemlock

Oak

OK

55,206

All oak species

Upland Hardwoods

UP

143,149

Red maple, black cherry, yellow-poplar, white ash, Basswood,
cucumber tree, black birch
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Further, these lands were categorized by age class into 10-year increments. Where available data represented
other than the base year, age was adjusted to reflect the current condition. The model will continue to grow each
stand until a final harvest resets it to zero. Age Classes were expanded to 310+ in 10-year increments.
Table B-21. Layer 2, acres of suitable forest by age class
Age
Attribute 1
Attribute 2
Acres
0-10

0-10

AC1

11,196

11-20

11-20

AC2

23,936

21-30

21-30

AC3

10,939

31-40

31-40

AC4

13,853

41-50

41-50

AC5

2,906

51-60

51-60

AC6

6,138

61-70

61-70

AC7

26,341

71-80

71-80

AC8

67,593

81-90

81-90

AC9

99,260

91-100

91-100

AC10

94,332

101-110

110

AC11

40,552

111-120

120

AC12

7,958

121-130

130

AC13

2,803

131-140

140

AC14

616

Stocking levels are assigned to one of four categories (all, low, moderate and high).
Table B-22. Layer 3
Layer 3
Stocking Class

Attribute

Acres

All

0-75+%

79,405

Low

0-44%

10,880

Moderate

45-74%

105,203

High

75+%

212,933

Each analysis unit was further delineated by existing suitability. Non-forested areas include water, developed
recreation sites, etc. The non-suitable category includes those areas currently withdrawn by Congress, the
Secretary of Agriculture or the Chief of the Forest Service and those acres not physically suitable. Everything else
is deemed to be tentatively suitable forested land.
Table B-23. Layer 4

B-26

Layer 4
Suitability

Attribute

Acres

Non-forested

NF

53,360

Non-suitable Forested

NSF

55,056

Suitable Forested

SF

408,427

Allegheny National Forest Final Environmental Impact Statement

Appendix B—Description of the Analysis

Table B-24. Layer 5
Layer 5
Attribute
Management Area
1.0

MA 1.0

2.1

MA 2.1

2.2

MA 2.2

3.0

MA 3.0

6.1

MA 6.1

6.2

MA 6.2

Other management areas are carried in the models; however, since they are not part of the suitable land base, they
are assigned to a minimum prescription. Acres are not displayed, since they change by alternative.
The riparian-no harvest category removes a corridor along wilderness, remote and Class A wild trout streams
from timber management actions. The rest of the riparian areas (33,526 acres) are available subject to the
applicable standards and guidelines. The non-riparian acres are not constrained by this attribute.
A second level indicator to identify stands that have already received a shelterwood seed cut and are scheduled for
an overstory removal in the first decade or the second decade (oak stands) are designated with an OR in Layer 6.
Table B-25. Layer 6
Layer 6
Riparian Class

Attribute

Acres

Riparian, no harvest

RNC

1,278

Riparian, allocated to harvest

RC

34,543

Non-Riparian

NR

419,435

Overstory Removal

OR

8,197

Allegheny National Forest Final Environmental Impact Statement

B-27

Appendix B—Description of the Analysis

Activities
Activities in the models generally fall into two categories, reforestation and tracking. Reforestation activities that
were scheduled and accounted for in the model included: site preparation, sale administration, sale preparation,
controlled burning, herbicide treatment, fencing, pre-commercial thinning, scarification, stocking surveys and
fertilization. Reforestation activities in all cases had specific economic cost information associated with them that
varied by forest type and harvest treatment prescriptions. Tracking activities were used to identify age classes and
harvested acres. The activities and model attributes used in the Benchmark and Alternatives are tabulated in
Tables B-26 through B-29.
Table B-26. Age Class
Age Class
Attribute

B-28

age class 0

AC0

age class 0-10

AC1

age class 11-20

AC2

age class 21-30

AC3

age class 31-40

AC4

age class 41-50

AC5

age class 51-60

AC6

age class 61-70

AC7

age class 71-80

AC8

age class 81-90

AC9

age class 91-100

AC10

age class 101-110

AC11

age class 111-120

AC12

age class 121-130

AC13

age class 131-140

AC14

age class 141-150

AC15

age class 151+

AC16
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The reforestation activities table lists all available activities for areas that need to be regenerated. The model
utilizes various combinations of these activities based on prescription, forest type and the desired future condition.
Table B-27. Reforestation Activities
Reforestation Activity
Attribute
Controlled Burning

BURN1

Fencing

FENCE

Fertilization

FERTILIZE

Herbicide Treatment

HERBICIDE

Planting

PLANT

Pre-Commercial Thinning

PRETHIN

Release

RELEASE

Sale Planning

SALEPLAN

Sale Preparation

SALEPREP

Sale Administration

SALE_ADM

Scarification

SCARIFY

Site Preparation

SITE PREP

Stocking Surveys

STOCKSURVEY

Outputs
Outputs from the ANF models generally fall into these three categories: timber oriented, Indiana bat habitat, and
tracking. Components of commodity oriented outputs (Table B-28) are Timber Volumes, Inventory, Annual Sale
Quantity, Stand Average Volume, and Long Term Sustained Yield (LTSY). Timber volumes were analyzed using
Harvest Board Foot Equivalents, Harvest Board Foot-Saw Timber, and Millions of Cubic Feet.
Table B-28. Commodity Outputs
Commodity Outputs

Attribute

Harvest Board Foot Equivalents (MBF)

HBd-Eq

Harvest Board Foot Saw TIMBER (MBF)

HBd-St

Inventory

INV

Live Board Foot

LBd

Long Term Sustained Yield

LTSY

Stand Average Volume

SAV

Annual Sale Quantity

ASQ

Timber (MCF)

ALL
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Acres of Indiana bat habitat (Table B-29) for Non-suitable, Optimal, and Satisfactory habitat are effects that were
also tracked. Optimum Indiana Bat Habitat is specified in the models as having a 50 to 80 percent canopy closure
and a dominant layer of 2-5. Suitable plus Optimal Indiana Bat Habitat is specified in the models as having 20 to
100 percent canopy closure and a dominant layer of 2-5. Non-Suitable Indiana Bat Habitat was specified in the
model as having a Canopy Closure of less than 20 percent and a dominant layer of 0-1.
Table B-29. Wildlife Outputs
Wildlife Outputs

Attribute

Optimum Indiana Bat Habitat

O-IBAT

Optimum+ Satisfactory Indiana Bat Habitat

S+O_IBAT

Non-suitable Indiana Bat Habitat

NOT_IBAT

Conditions
Structural stages are used to track vegetative conditions in the model. In the table that follows, these structural
stages are defined and grouped together for summarization.
Table B-30. Structural Stages
ATTRIBUTE
(Stage)

Canopy
Closure

Dominant
Layer

Structural
Stage
Group

0

0-40%

0-5

Early

1

40-100%

0

Early

2

40-100%

1

Early

3S

40-69%

2

Mid

3O

70-100%

2

Mid

4

40-100%

3

Mid

5

40-100%

4

Mid

6S

40-59%

5

Late

6O

60-100%

5

Late

Treatment types
Treatment types are used in the model to describe the different types of vegetation manipulation that can occur.
Several different types of treatments dependent on forest type were used in the models. Clearcutting was used for
aspen. Shelterwoods were used for all other forest types. Allegheny hardwoods and hemlock were modeled as a
one-step shelterwood that has the seed cut and the overstory removal occurring in the same decade. All other
forest types use a two-step shelterwood with the seed cut occurring in one decade followed by the overstory
removal in the next decade. Three two-step shelterwood options are available by forest type: a no-thin option,
which consists of a seed cut followed by overstory removal, a one-thin option followed by a seed cut followed by
the overstory removal, a two-thin option that is followed by a seed cut and overstory removal, and a four-thin
option followed by the seed cut and subsequent overstory removal. The four-thin option is only used for the
conifer (red pine) forest type. Regeneration occurs following the overstory removal. Clearcutting, one-step
shelterwoods, and two-step shelterwoods access even-age dependent yield tables. Time dependent uneven-aged
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yield table are accessed by the two other uneven-aged treatments. Two options are available for uneven-aged
management treatments. The first is the uneven-aged transition cut followed by a group selection cut, and the
second is a one-thin option of the first. The treatments and model attributes used in the Benchmarks and
Alternatives are tabulated in Table B-31.
Table B-31. Treatments
Treatment

Attribute

Clearcut the existing stands

CC-EX

Clearcut the regenerated stand

CC-Rgn

Overstory removal of the existing stand, two-step shelterwood, final harvest

OverE2

Overstory removal of the regenerated stand, two-step shelterwood, final harvest

OverR2

Prep-cut of the existing stand, two-step shelterwood

PrepE2

Prep-cut of the existing stand, two-step shelterwood

PrepR2

The first entry of selection cuts

Sel-F

Latter entries of selection cuts

Sel-L

Thinning in the existing stand

ThnEst

Thinning in the regenerated stand

ThnReg

Prep-cut and overstory removal of the existing stand, one-step shelterwood

ICutE1

Prep-cut and overstory removal of the regenerated stand, one- step shelterwood

ICutR1

Overstory removal of the existing stand
Removal of understory and overstory as a result of OGM activity, n o regeneration

OR
OGM

Group of all commercial treatment types

ALLHAR

Group consisting of clearcut existing and clearcut regenerated stands

CCEXRG

Group consisting of CC-EX, CC-Reg, PO-Est, ICutE1, PrepE2, PrepR2 and Sel-F

Econ1

Group consisting of CC-ex, CC-Reg, overE2, OverR2, and Sel-L

Econ2

Group consisting of OverE2, OverR2, PO-Est, and PO-Reg

F_Har

Group consisting of CC-EX, CC-Reg, PO-Est, PO-Reg, PrepE2, PrepR2, and Sel-F

Har1

Group consisting of 1CutE1, and 1CutR1
Group consisting of CC-EX, CC-Reg, OverE2, OverR2, 1CutE1, and 1CutR1

PrepOV
Regen

Transfer Classes
Model 2 Transfer Classes are defined as forest stands that an existing forest type converts to upon regeneration
harvest. The Mixed Forest type composed of low stocked northern hardwoods, oak, and upland hardwoods is
expected to convert to 25 percent Allegheny hardwoods, 25 percent northern hardwoods, 25 percent oak, and 25
percent upland hardwoods. Allegheny hardwoods are expected to convert to 90 percent Allegheny hardwoods and
10 percent upland hardwoods. Northern hardwoods are expected to convert to 10 percent northern hardwoods, 70
percent upland hardwoods, and 20 percent Allegheny hardwoods. Oak is expected to convert to 90 percent oak, 5
percent upland hardwoods, and 5 percent Allegheny hardwoods. Upland hardwoods are expected to convert to 80
percent upland hardwoods and 20 percent Allegheny hardwoods. Hemlock is expected to convert to 20 percent
hemlock and 80 percent upland hardwoods. Conifers and aspen are not expected to convert.
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Table B-32. Model 2 Transfers
Existing Transfer Class Proportion
AL

0.25

NR

0.25

OK

0.25

UP

0.25

AL

0.9

UP

0.1

NR

0.1

UP

0.7

AL

0.2

OK

0.9

UP

0.05

AL

0.05

UP

0.8

AL

0.2

HM

0.2

UP

0.8

AS

AS

1.0

CF

CF

1.0

MIX

AL

NR

OK

UP

HM

Management Action Definitions
Management actions definitions are composed of two components. The first is the management emphasis, and in
the ANF models the emphasis corresponds to the management areas definitions as specified in Layer 5 of the
models. The second component is the intensities or the levels of activities undertaken to accomplish the
management emphasis. The emphasis used in the models are a MIN that is a minimum intensity, or more
specifically natural growth without a harvest, an RH intensity that is the two-step shelterwood seed cut followed
by overstory removal, a CC or clearcut intensity, an IH or one thin two-step shelterwood, an IH2 or two thin twostep shelterwood, an IH4 or four thin two-step shelterwood, an R2 that is an uneven-aged transition cut followed
by group selection, and a UT emphasis that is a thinning followed by an uneven-aged transition cut followed by
group selection. Forest types and Management Emphasis were assigned intensities in the model as specified in
Table B-33.
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Table B-33. Management Actions
Management Emphasis
Forest Type
Intensity

MA 1.0

MA 2.1

MA 2.2

MA 3.0

Allegheny Hardwoods

MIN, RH

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, RH

Northern Hardwoods

MIN, RH

Oak

MIN, RH

Upland Hardwoods

MIN, RH

Allegheny Hardwoods

MIN, R2, UT

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, RH

Northern Hardwoods

MIN, R2, UT

Oak

MIN, RH, IH, IH2

Upland Hardwoods

MIN, R2, UT

Allegheny Hardwoods

MIN, R2, UT

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, R2, UT

Northern Hardwoods

MIN, R2, UT

Oak

MIN, RH, IH, IH2

Upland Hardwoods

MIN, R2, UT

Allegheny Hardwoods

MIN, RH, IH, IH2

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, RH

Northern Hardwoods

MIN, RH, IH, IH2

Oak

MIN, RH, IH, IH2

Upland Hardwoods

MIN, RH, IH, IH2
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Management Emphasis

MA 6.1

MA 6.2

Forest Type

Intensity

Allegheny Hardwoods

MIN, RH, IH, IH2

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, RH

Northern Hardwoods

MIN, RH, IH, IH2

Oak

MIN, RH, IH, IH2

Upland Hardwoods

MIN, RH, IH, IH2

Allegheny Hardwoods

MIN, RH, IH

Aspen

MIN, CC

Conifer

MIN, IH4

Hemlock

MIN, IH2

Mixed

MIN, RH

Northern Hardwoods

MIN, RH, IH

Oak

MIN, RH, IH

Upland Hardwoods

MIN, RH, IH

Constraints
Constraints are placed in SPECTRUM to establish minimum or maximum levels of acres, harvest activity, age
classes or other model variables for either a particular decade or all decades.
The ANF SPECTRUM model has two major types of explicit constraints to structure the model of the forest. The
first type of allocation constraints sets minimum, maximum or specific level prescription intensity to a give land
type. It is common to set a minimum acreage constraint to the Minimum (No Cut) prescription and set a minimum
or maximum acreage constraint to a given harvest prescription.
The second type of explicit constraints are scheduling constraints that establish a minimum or maximum amount
of harvest activity or environmental conditions (e.g. Age Class) expected in one or more specified decades of the
alternative. Most often these are used to set minimum or maximum amounts of specific harvest activity, usually
HAR1, that initiates the regeneration sequence for both even-aged and uneven-aged treatments. In Alternative D,
scheduling constraints are used to control the level of early age classes. Often these constraints are specified as a
proportion or percent of a specified land area (e.g. limit the acres of HAR1 to a percentage of the amount of
suitable forested land in Allegheny hardwoods in MA 3.0).
Since the model uses an objective function of maximizing PNV, constraints are often used to counter selection
tendencies of the model that may be undesirable. This includes limiting the amount of an activity or condition
preferred by the model but otherwise undesirable (e.g. harvesting all of the old timber of one forest type in the
first decade) or forcing a specified level of an activity or condition that would not otherwise be selected by the
model (e.g. harvesting a low PNV forest type, such as oak).
In addition, the fundamental structure of the model contains a number of implicit land accounting constraints to
ensure that each acre of land in the model is assigned to a management emphasis and intensity.
Most of the constraints do not vary by alternative but apply specific controls to either the allocation of intensities
by management area (Allocation Constraints) or scheduling of timber harvest (Schedule Constraints).
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General Constraints That Apply to All Alternatives
OGM Allocation Constraints

One set of allocation constraints represents the conversion of the ANF land surface to OGM development. These
constraints allocate 6,660 total acres (2,220 acres of non-suitable and 4,440 acres of suitable) in decades 1 thru 4 to
OGM activity. This activity results in the removal of existing timber and elimination of these acres from
regeneration as they are converted into roads and well pads. The constraints were based on percentage of forest
type, percentage of age distribution and on percentage of management area of lands where OGM activity currently
occurs on the ANF. These initial harvests contribute to the ASQ for suitable land, but not on unsuitable land.
Harvest Volume Scheduling Constraints

Harvest volume constraints generally require a non-declining flow of timber harvest volume in thousands of cubic
feet. This means that the amount of scheduled harvest volume in a later decade cannot be less than the amount of
harvest volume assigned to an earlier decade. A departure analysis was conducted by relaxing this constraint on
Alternative B to determine the affect of boosting harvest volumes in the second and third decade.
Overstory Removal Scheduling Constraints

A set of scheduling constraints force stands that have already received a shelterwood seed cut to harvest the
overstory in decade 1 for stands other than oak or in decade 2 for oak stands. This is to remove the ability of the
model to unrealistically prepare the overstory removals in later decades. This constraint is applied to all applicable
stands in a management area that would allow regeneration harvest. It is not applied in other management areas.
Low Stocking Scheduling Constraints

A set of scheduling constraints force at least 1,000 acres of low stocked stands to have regeneration harvest
treatments in decades 1 thru 3 (Not applied to alternative D).
Management Area Constraints That Generally Do Not Vary By Alternative
MA 1.0
Allocation Constraints

1. At least 15 percent (10% Alternative A) of all suitable forested land is assigned to minimum (No Cut)
intensity to account for springs, seeps, and other areas of deferred harvest.
Schedule Constraints

1. HAR1 must be greater than or equal to 7 percent of the suitable forest acres in MA 1.0 in each decade to
force creation of early structural conditions.
2. HAR1 must be less than or equal to 20 percent of the suitable forest acres in MA 1.0 in each decade. This
is a limit for harvest dispersion requirements.
3. HAR1 in suitable riparian forest must be less than or equal to 3 percent of the suitable riparian forest
acres in MA 1.0 in each decade. This is to prevent excess activity in riparian areas.
MA 2.1
Allocation Constraints

1. The acres assigned to Minimum (No Cut) intensity must be greater than or equal to half of the suitable
riparian acres in MA 2.1. This is to prevent excess activity in riparian areas.
2. At least 15 percent (10% Alternative A) of all suitable forested land is assigned to minimum (No Cut)
intensity to account for springs, seeps, and other areas of deferred harvest.
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Schedule Constraints

1. HAR1 (SEL-F) treatment must be less than or equal to 25 percent of the suitable forest acres in MA 2.1 in
each decade. This is an upper limit on decadal initiation of uneven-aged harvests.
MA 2.2
Allocation Constraints

1. For each of these forest types: AL, NR, and UP, the acres assigned to Minimum (No Cut) intensity must
be greater than or equal to half of the suitable riparian acres in MA 2.2. This retains approximately half of
these forest types as undisturbed areas within MA 2.2.
2. For each of these forest types: AL, NR, and UP, the acres of suitable riparian forest area assigned to
Minimum (No Cut) intensity must be greater than or equal to 75 percent of the acres of suitable riparian
forest area. Most of riparian areas in MA 2.2 will have no disturbance.
Schedule Constraints

1. For each of these forest types: AL, NR, and UP, the HAR1 amount of SEL-F must be less than or equal to
13 percent of the suitable forest acres in each type in each decade from 1 thru 4. This is an upper limit on
decadal initiation of uneven-aged harvests.
2. For oak forest types only: the HAR1 amount (Shelterwood Prep) must be greater than 2 percent and less
than 4 percent of the suitable forested land in oak type in MA 2.2 in each decade. This both forces some
regeneration of oak and limits the amount of oak regeneration.
3. For CF and HM forest types only: the HAR1 amount (Shelterwood Prep) must be less than or equal to 4
percent of the suitable forested land in each type in MA 2.2 in each decade. This limits harvest of these
types for their conservation. (Note later exception for alternative Cm).
4. The HAR1 amount of SEL-F must be greater than or equal to 2,500 acres in each decade 1-4, broken
down by 750 acres each in AL and NR forest types and 1,000 acres in UP types. This is to force some
amount of uneven-aged harvest activity for these three forest types.
MA 3.0
Allocation Constraints

1. Each alternative has a set of specific acres assigned to Minimum (No Cut) intensity based on mapped
potential old growth areas of deferred harvest.
2. At least 15 percent (10% alternative A) of all suitable forested land is assigned to minimum (No Cut)
intensity to account for springs, seeps, and other areas of deferred harvest.
Schedule Constraints

1. HAR1 must be less than or equal to 17 percent of the suitable forest acres in MA 3.0 in each decade to
account for dispersion requirements for harvest units.
2. No more than 20 percent of the suitable forest in any one forest type may be harvested (HAR1) in a single
decade to account for dispersion requirements for harvest units.
3. HAR1 in suitable riparian forest must be less than or equal to 3 percent of the suitable riparian forest
acres in MA 3.0 in each decade.
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MA 6.1 (No Allocation Constraints)
Schedule Constraints

1. For each of these forest types: AL, CF, HM, NR, OK, and UP, the amount of HAR1 in that type must be
less than or equal 3 percent of suitable forest acres in that type in each decade from 1 to 15.
2. HAR1 in suitable riparian forest must be less than or equal to 3 percent of the suitable riparian forest
acres in MA 3.0 in each decade from 1 to 15.
MA 6.2 (No Allocation Constraints, MA 6.2 Is In Alternative A Only)
Schedule Constraints

1. For each of these forest types AL, CF, HM, NR, OK, and UP, the amount of HAR1 must be less than or
equal to 6 percent of the suitable forest acres in MA 6.1 in each decade (160 year rotation).
2. HAR1 in suitable riparian forest must be less than or equal to 3 percent of the suitable riparian forest
acres in MA 6.2 in each decade. This is to prevent excess activity in riparian areas.
Constraints That Vary By Alternative
Alternative A
Allocation Constraints

1. For each of these forest types in age classes 61 to 150: AL, NR, OK, and UP in MA 3.0, the acres in these
age classes in these types assigned to Min (No Cut) intensity must be greater than or equal to 5 percent of
the total suitable forest in each of these types in MA 3.0. This in addition to other constraints requiring
min intensity. This is to provide for the 5 percent potential old growth areas of the existing plan.
2. The acres of suitable riparian forest in age classes 61 to 150 assigned to the Min (No Cut) intensity in MA
3.0 must be less than or equal to 15 percent of the total suitable riparian acres in MA 3.0. This combines
the old growth and spring/seep requirements into a single constraint.
3. The riparian area for this alternative does not assign Wilderness Trout Streams, Class A Trout Streams
and Remote Trout Streams to minimum (No Cut) prescription.
Schedule Constraints

1. In MA 3.0, the amount of HAR1 occurring in oak types must be greater than or equal to the 7 percent of
the total amount of HAR1. This is to force some regeneration of oak types.
Alternative B
Allocation Constraints

1. The riparian area for this alternative assigns Wilderness Trout Streams, Class A Trout Streams and
Remote Trout Streams to minimum (No Cut) prescription.
Schedule Constraints

2. In MA 3.0, the amount of HAR1 occurring in oak types must be greater than or equal to the 9 percent of
the total amount of HAR1. This is to force some regeneration of oak types.
Alternative Cm
Allocation Constraints

1. The riparian area for this alternative assigns Wilderness Trout Streams, Class A Trout Streams and
Remote Trout Streams to minimum (No Cut) prescription.
Schedule Constraints

2. In MA 3.0, the proportion of HAR1 occurring in different forest types is limited to foster active
management of all forest types. These constraints limit the proportion of Allegheny hardwoods to 60
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percent of the total acres of HAR1, while requiring that at least 10 percent of HAR1 acres occur in oak
and northern hardwoods forest types.
3. To insure some uneven-aged management in MA 2.1, at least 500 acres of SEL-F are forced in decades 1
and 2 in this MA.
4. To provide for more thinning activity, at least 1,000 acres of thinning must occur in decades 1 and 2.
5. To conserve hemlock and conifer stands, no scheduled harvest of these forest types occurs in alternative Cm.
Alternative D
Allocation Constraints

1. In MA 2.1, 40 percent or greater of the suitable forested land must be assigned to the R2 intensity. This is
to force harvest activity consistent with MA 2.1 uneven-aged prescription.
Schedule Constraints

1. The amount of AC1 (acres in age class 0-10) must be greater than 4,635 acres in each decade from 2 to 15
(this is based on 1 percent of the entire forested area on the ANF: 463,483). This is the minimum amount
of younger age classes to replicate estimated historic levels.
2. The amount of AC1 (acres in age class 0-10) must be less than 13,905 acres in each decade from 2 to 15
(this is based on 3 percent of the entire forested area on the ANF: 463,483). This is the maximum amount
of younger age classes to replicate estimated historic levels.
Benchmarks
Benchmark analysis is specified in the NFMA regulations in 36 CFR 219.12(e) as part of the Analysis of the
Management Situation. Selection of which benchmarks to develop is dependent upon revision topics. Benchmarks
estimate the ANF’s physical, biological, and technical capabilities to produce goods and services and assist in
defining the range within which alternatives can be constructed. Benchmarks do not constitute alternatives
because alternatives are designed to consider integrated management of all resources. Benchmarks were
constructed with OGM and riparian constraints.
Benchmarks relevant to the timber revision topic:
1.
2.
3.
4.
5.

Maximizing PNV of the timber program, no harvest constraints.
Maximizing PNV of the timber program, with NDY and LTSY harvest constraints.
Maximizing timber production, no harvest constraints.
Maximizing timber production, with NDY and LTSY harvest constraints.
Minimizing timber production.

The tentatively suitable land base had benchmark scenarios applied to show the maximum biological capability of
the ANF’s timber resource. The suitable timber base acres had the same scenarios applied, including a constraint
that allowed for a maximum of 1,200 acres of riparian areas suitable for harvest in each decade. Comparisons,
displayed in Figures B-2 and B-3, show differences, or trade-offs, of implementing harvest constraints to meet
minimum regulatory requirements as set in Forest Service direction. These harvest constraints are coarse
assumptions applied to maintain habitat for some threatened, endangered and sensitive (TES) species, for clean
water requirements, etc.
Analysis on tentatively suitable lands shows the effect of implementing the NFMA constraint of Non-declining
Yields. For ASQ, in the maximize harvest objective function runs, it creates a drop of 92,112 MCF, or a 36
percent reduction, in the first decade’s outputs. The effect of adding the LTSY constraint creates a further
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reduction of 22,298 MCF, or a total reduction of 45 percent, but resulting yields for each decade are the same.
Eliminating these large swings in decade outputs is the main reason for the required NFMA constraints.
Maximizing Present Net Value (PNV) produces positive numbers in all cases. The effect of adding the Nondeclining Yield and LTSY harvest constraints creates a reduction of 102,336 MCF, or a 43 percent reduction. For
decade 1, the minimum level benchmark for timber shows OGM related timber production of 6,992 MCF. For
decades 2, 3 and 4 respectively, the production is 8,026 MCF, 9,910 MCF, and 9,811 MCF. Growth for the
minimum objective function becomes negative between decades 10 and 11, illustrating mortality as the natural
growth forest ages. Figure B-4 illustrates the effect.
Figure B-3 shows ASQ for the PNV objective function and ASQ for the max timber objective function for
decades 1 to 15. The effects of the harvest constraints are also displayed. All PNV calculations share a common
annual discount rate of 4 percent per year. The minimum level benchmark represents the the level of management
that would be needed to maintain and protect the unit as part of the National Forest System. As a benchmark,
there is essentially no active management on the ANF, only custodial management related to minimal
maintenance of the forest assets to avoid adverse impacts on other properties outside of the ANF. A SPECTRUM
analysis was done on the minimum benchmark to evaluate what consequences could occur if essentially no active
management mangement was done. The minimum benchmark does assume that cumulative effects upon the ANF
remain the same as those that would influence the alternatives. The primary focus was on wildlife habitat such as
the distribution of structural stages. (See Figure B-9). This was considered in Appendix E.
Figure B-2. Benchmark Comparison
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Figure B-3. Benchmark Comparison, ASQ decades 1 to 15
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Figure B-4. Benchmark Objective function minimize ASQ decades 1 to 15

MIN ASQ GROWTH
120000
100000
80000
MCF

60000
40000
20000
0
-20000

GROWTH

-40000
-60000

B-40

Allegheny National Forest Final Environmental Impact Statement

Appendix B—Description of the Analysis
Figure B-5. Benchmark Objective function maximize PNV decades 1 to 15 Structural Stages
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Figure B-6. Benchmark Objective function maximize ASQ decades 1 to 15 Structural Stages
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Figure B-7. Benchmark Objective function maximize ASQ decades 1 to 15 Indiana Bat Habitat
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Figure B-8. Benchmark Objective function maximize PNV decades 1 to 15 Indiana Bat Habitat
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Figure B-9. Benchmark Objective function minimize ASQ Structural Stages
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Results of Alternative Modeling
Benchmark scenarios were used to model Alternatives A, B, Cm, and D as a check of both the model and
benchmark assumptions. Results and trends were similar to the first benchmark runs. Next, all Forest Plan
constraints by alternative were applied to the models, including harvest constraints of non-declining flow and
LTSY, and all the Alternative Models were run with a maximize PNV function for decades 1 to 15. ASQ was
specified to be less than or equal to LTSY. ASQ results are displayed in Figures B-10 through B-11.
Objective Function Formulations for the ANF SPECTRUM Model
Mathematical notation
16

Z ′' = ∑
Maximize:

i =1

R

N

j =1

k =1

∑ ∑P

ijk

X jk
This row is labeled OFPNV in the matrix

Subject to: constraints specific to each alternative, as explained in Appendix B of FEIS. where,
R

=

number of management regimes

N

=

number of analysis units

Xjk

=

acres of analysis unit k allocated to management regime j

Pijk
=
net discounted net revenue per acre from activities and products produced on analysis unit k
under regime j in period i (discount rate of 4%)
Departure Analysis and the 1/2 and 1/2 Rule
A departure analysis was completed for the DEIS; however, departure modeling was not conducted for the FEIS.
The DEIS departure model was constrained to maximize ASQ in decades 2 and 3. The ASQ was 103,367 MCF in
decade one, 126,383 MCF in decades 2 and 3, and 101,287 MCF in decades 4 through 15. Since model
calculations for Structural Stages, Age Classes, and Indiana Bat Habitat are calculated differently, they are not
presented here for the departure model to avoid confusion by making comparisons to the final models. Structural
Stages, Age Classes, and Indiana Bat Habitat in the final models are calculated using the 1/2 and 1/2 rule for the
model. The 1/2 and 1/2 rule calculates the attribute as one-half of the value at the beginning of the decade for the
existing stand and one-half the value is reported for the regenerated stand. SPECTRUM reports the values at the
beginning of the decade; although, harvest occurs at the mid point of the decade. The Results are displayed by
decade.
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Volume Outputs
Volumes were calculated in SPECTRUM using three outputs. The ALL MCF output calculates the volume from
yield tables, the Hbd-Eq (Harvest Board foot Equivalents) are derived from the ALL output as a simple dependent
relationship by multiplying the ALL output by a factor of 6.1. The Hbd-ST (Harvest Board foot Saw Timber) is
derived from the ALL output as a complex dependency relationship utilizing the dominant layer from the yield
table and a forest type specific time coefficient factor. Results of these outputs are displayed in Figures B10- B12,
and the volumes in MCF for each alternative are listed in Table B-34.
Figure B-10. SPECTRUM Modeling–Comparison of Alternatives (MCF)
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Figure B-11. SPECTRUM Modeling–Comparison of Alternatives (MBF-Eq)

Comparison of ASQ–MBF-Eq
700000
MBF

600000
500000
400000
300000
200000
100000
0
ALT A

B-44

ALT B

ALT Cm

ALT D

Allegheny National Forest Final Environmental Impact Statement

Appendix B—Description of the Analysis
Figure B-12. SPECTRUM Modeling–Comparison of Alternatives (MBF-St)
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Table B-34. Volume Output (MCF) by Alternative by Decade
Alternative
Units
Decade 1 to 15
ALT A

MCF

108,969

ALT B

MCF

103,408

ALT Cm

MCF

88,745

ALT D

MCF

43,074

LTSY
LTSY is defined as “the highest uniform wood yield from lands being managed for timber production that may be
sustained under a specified management intensity consistent with multiple use objectives” (USDA-FS 1982–CFR
219.3). The four model alternatives that were evaluated calculated the ASQ as a function less than or equal to the
LTSY.
Table B-35. Long-term Sustained Yield
Alternative
Units
Decade 1 to 15
ALT A

MCF

108,969

ALT B

MCF

103,408

ALT Cm

MCF

88,745

ALT D

MCF

43,074

Analysis of Volume Results
•

Alternative A shows the highest volume in decades 1 to 15.

•

Alternative B shows the second highest volumes in decades 1 to 15.

•

Alternative Cm shows the third highest volume in decades 1 to 15.

•

Alternative D shows the lowest volume in decades 1 to 15.
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Growing Stock and Growth
Growing stock, or standing inventory, is the volume of live trees present for a given area at an indicated point in
time. The INV output from SPECTRUM is calculated in MCF. This variable indicates the standing inventory
present for a given subpopulation at a specified planning decade. The ACINV output indicates the acres of a given
population for a specified decade.
Growth from one decade to the next can be calculated by observing the change in growing stock from one decade
to the next, as well as accounting for harvest during the earlier decade. As an example, decade 1’s growth is
defined as the growth that accrues between decade 1 and 2. This growth is equal to the growing stock displayed
for decade 2, minus that for decade 1, plus the harvest in decade 1.
In Tables B-36 and B-37, Alternative Cm is used to illustrate how standing inventory and growth change over
time. These values are effected by the amount, type and timing of silvicultural treatments applied in each
alternative. The values calculated for these tables assume a harvest of 88,745 MCF per decade and a conversion
factor of 6.1 MBF per MCF. In the following tables, the population description Suitable Forested Land refers to
lands suitable for scheduled timber harvest activities.
There is an observed relationship between average growing stock per acre and average growth per acre per year.
The denser the growing stock, the slower the growth.

Population

All Forested Lands

Suitable Forested
Land
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Table B-36. Growing Stock (Alternative Cm)
Decade
Units
1
2
6

10

14

MCF

1,464,579

1,472,203

1,423,334

1,429,707

1,428,532

MCF/Acre

3.16

3.18

3.07

3.08

3.08

MBF-Eq

8,933,932

8,980,438

8,682,337

8,721,213

8,714,045

MBF-Eq/Acre

19

19

19

19

19

MCF

1,145,553

1,140,050

1,087,708

1,083,304

1,089,637

MCF/Acre

3.01

3.00

2.86

2.85

2.87

MBF-Eq

6,987,871

6,954,307

6,635,020

6,608,154

6,646,784

MBF-Eq/Acre

18

18

17

17

17
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Figure B-13. Growing Stock (Alternative Cm)

MCF by Decade

Growing Stock
1,600,000
1,400,000
1,200,000
1,000,000
800,000
600,000
400,000
200,000
0

1
2
6
10
14

All Forested Lands

Population

Units

Table B-37. Growth (Alternative Cm)
Decade
1

2

6

96,369

68,765

95,216

103,071

79,580

CF/Acre/Year

20.8

14.8

20.5

22.2

17.2

BF/Acre/Year

127

91

125

136

105

83,243

65,555

90,208

103,485

85,529

CF/Acre/Year

21.9

17.2

23.7

27.2

22.5

BF/Acre/Year

134

105

145

166

137

MCF
All Forested Lands

MCF
Suitable Forested
Land

Suited Forest Land
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Figure B-14. Growth (Alternative Cm)
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Structural Stages by Alternative
Figure B-15. Alternative A Structural Stages
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Figure B-16. Alternative B Structural Stages
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Figure B-17. Alternative Cm Structural Stages
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Figure B-18. Alternative D Structural Stages
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Analysis of Structural Stages


Structural stages for Alternatives A, B and Cm generally show similar values.



The Early Structural Stage for Alternative D is the lowest of the four alternatives, and the Late Structural
Stage is the highest.



The Early Structural Stage generally is the lowest among all alternatives.

Indiana Bat Habitat by Alternative
Figure B-19. Alternative A Indiana Bat Habitat
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Figure B-20. Alternative B Indiana Bat Habitat
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Figure B-21. Alternative Cm Indiana Bat Habitat

ALT Cm INDIANA BAT HABITAT
400000
350000
ACRES

300000
250000
200000
150000
100000
50000
0
Optimal IBAT

Suitable IBAT

Less Suitable IBAT

Figure B-22. Alternative D Indiana Bat Habitat
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Analysis of Indiana Bat Habitat


The Less Suitable Habitat is the lowest in all alternatives.



Optimum Indiana Bat Habitat is the highest within each alternative among all alternatives.
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Forest Composition Predictions
This section describes the assumptions used to analyze changes in forest composition over time. Forest
composition is described in terms of the major forest types on the ANF: Allegheny hardwoods (AL), upland
hardwoods (UP), northern hardwoods (NR), oak types (OK), hemlock (HM), conifer (CF), aspen (AS), and mixed
low-stocked areas (MIX). The process of analysis included use of the SPECTRUM model for stands with evenaged regeneration harvests, while this discussion describes assumptions used for areas managed using unevenaged methods, or where no active management occurred.
Forest Type Composition Resulting from Even-aged Management
Forest type conversions were estimated for even-aged regeneration harvests using the transfer classes (regenerated
forest type and proportions) displayed in the following table. Following even-aged regeneration harvest, existing
stands of one type transferred into another forest type based on the proportions displayed in the table. These
transfer class assumptions are based on the tree species dominating each forest type (including their shadetolerance, preference by deer, and regeneration potential), anticipated site conditions that would be created
through even-aged final harvest or overstory removal, reforestation activities, research conducted on the
Allegheny Plateau (Marquis et al. 1992; Horsley et al. 1994), and past experience on the ANF. SPECTRUM
modeling calculated forest compositional outcomes based on these assumptions and associated transfer classes for
even-aged regeneration harvests.
Table B-38. Forest Composition, Even-aged Management
Existing Forest Type Regenerated Forest Type Proportion
AL

0.25

NR

0.25

OK

0.25

UP

0.25

AL

0.9

UP

0.1

NR

0.1

UP

0.7

AL

0.2

OK

0.9

UP

0.05

AL

0.05

UP

0.8

AL

0.2

HM

0.2

UP

0.8

AS

AS

1.0

CF

CF

1.0

MIX

AL

NR

OK

UP

HM
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Forest Type Composition Resulting from Uneven-aged Management
Short-term Changes
In all alternatives, it was assumed no forest type conversions would occur as a result of uneven-aged management
in the next 20 years (decades 1 and 2). This is because only one entry will have been made to areas managed
using uneven-aged management by decade 2. This would result in only about 20 percent of the treated stands
regenerated, not enough to cause a change in tree species composition sufficient to change the forest type.
Long-term Changes
SPECTRUM modeling did not track forest type conversions that would be anticipated over a period of 6 decades
as a result of uneven-aged management. Some degree of forest type compositional changes would likely occur
following 6 decades of active uneven-aged management, as several commercial entries will have been made in
many areas managed under this system, regenerating portions of treated areas. Forest composition assumptions
for uneven-aged management are based on the tree species dominating each forest type (including their shadetolerance, regeneration potential, and preference by deer), anticipated site conditions that would be created
through uneven-aged management, including group sizes used, reforestation activities, potential tree seedling
species composition, research conducted on the Allegheny Plateau (Marquis et al. 1992; Horsley et al. 1994), and
past experience on the ANF. In all alternatives, it is assumed that group selection would be the regeneration
method applied in areas managed using uneven-aged methods. Mixed (low stocked), conifer, aspen, and hemlock
forest types were not modeled under uneven-aged prescriptions.
Alternative A
Forest type conversions were manually calculated for uneven-aged harvest acres based on the following transfer
classes in Alternative A, which would utilize group sizes of less than 0.5 acres.
Table B-39. Forest Composition Decade 6 (2065), Uneven-aged Regeneration, Alternative A
Existing Forest Type Regenerated Forest Type Proportion
AL

NR

OK

UP

AL

0.60

UP

0.40

NR

0.75

UP

0.25

OK

0.55

UP

0.45

UP

0.95

NR

0.05

HM

n/a

AS

n/a

Mix

n/a

CF

n/a
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Alternatives B, Cm and D

Forest type conversions were manually calculated for uneven-aged harvest acres based on the following transfer
classes in Alternatives B, Cm and D, which would utilize group sizes of 1 to 3 acres, depending on the forest type.
Table B-40. Forest Composition Decade 6 (2065), Uneven-aged Regeneration, Alternatives B, Cm+ D
Existing Forest Type Regenerated Forest Type Proportion
AL

NR

AL

0.75

UP

0.25

NR

0.55

UP

0.40

AL

0.05

CF
OK

UP

n/a
OK

0.85

UP

0.15

UP

0.90

AL

0.10

HM

n/a

AS

n/a

Forest Type Composition Resulting from No Active Management
Short-term Changes
Due to the natural disturbance regime affecting the ANF, including disturbance frequency, it was assumed the
structure and density of forest overstories on the ANF would remain fairly stable in the next 20 years. However, it
is acknowledged that individual tree mortality and death of groups of trees due to age, decline and mortality,
insect and disease infestation, or natural disturbances would occur to some extent. For the purposes of this
exercise, it was assumed that forest type conversions in unmanaged areas would not occur to any great extent in
decades 1 and 2 of Forest Plan implementation.
Long-term Changes
SPECTRUM modeling did not track forest type conversions that would be anticipated over a period of 6 decades
as a result of no active management. It was assumed overstory mortality would result in small (<0.5 acre) gaps in
the forest canopy over the next 6 decades as individual or small groups of trees could naturally fall out of the
overstory due to age, decline and mortality, insect and disease infestation, or natural disturbances.
Many factors can affect tree species composition on the ANF over time. Each species has its own regeneration
requirements and characteristics. Seed supply, seed predation, and forest floor conditions (e.g. bare ground and
the available sun light) affect seedling success. Interfering vegetation and intense deer browsing impacts also are
likely to affect tree species composition, in the absence of management. This process will result from some tree
species developing seedlings more readily then others given the environment conditions.
Data on tree seedling species composition on the ANF has been collected in several types of forestwide surveys,
each conducted within a specific time-frame during the past 12 years (USDA-FS, ANF, 1995a, Appendix L and
Appendix M; Morin et al. 2001; Morin, et al. 2006). In general, the conclusion of these surveys is that current
overstory species distribution is not being maintained. The understory tree seedling composition determines the
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future overstory tree composition that would occur in the event of a disturbance to the overstory trees. Based on
existing understory conditions on much of the ANF, it was assumed there would be changes in forest type over
time as stands develop following natural disturbance in the absence of management.
Forest type conversions were manually calculated for acres that were not managed based on the following transfer
classes. These transfer class assumptions are based on the tree species dominating each forest type (including their
shade-tolerance, regeneration potential, preference by deer), anticipated site conditions resulting from mortality of
individual or small groups of trees, potential tree seedling species composition, research conducted on the
Allegheny Plateau (Marquis et al. 1992; Horsley et al. 1994), and past experience on the ANF.
Table B-41. Forest Composition Decade 6 (2065), No Active Management Occurred, All Alternatives
Existing Forest Type Future Forest Type Proportion
AL

NR

OK

CF

UP

HM

AS

AL

0.60

UP

0.40

NR

0.75

UP

0.25

OK

0.82

UP

0.18

CF

0.75

UP

0.25

UP

0.95

NR

0.05

HM

0.95

UP

0.05

AS

0.50

UP

0.50

Mix

n/a

Other Resource Analysis Used to Develop Alternatives
Other information key to the results of the analysis is shown here for roads, recreation, scenery, and wildlife.
Roads
Future access planning was accomplished using GIS data. Knowledge from the ANF forestwide Roads Analysis
(USDA-FS, 2003b) and subsequent project level roads analysis was utilized as well as experience from laying out
roads on the ANF for 20 plus years. Based on the management area direction and allocation, a potential road
system was developed for each alternative that will provide access for the proposed management activities (Table
B-42) Projected System by alternative and management area). The following criteria were used in developing this
potential road system:
•

Minimize the number of perennial and intermittent stream crossing.

•

Minimize the length of road crossings on group 3 soils.

•

Utilize existing corridors as much as possible (often private OGM roads).
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•

Minimize the use of ROWs.

•

Minimize crossing management areas that exclude roads to access management areas that require
additional access.

With hunter access being the primary tool to manage the annual deer harvest and the knowledge that this will be a
long-term access need, the management area direction was revised for local roads. Future road management under
the LRMP for Alternatives B thru D is projected to be 1/3 open, 1/3 restricted, and 1/3 closed. The road
management for Alternative A continues the 1986 Forest Plan direction of 20 percent open, 20 percent restricted,
and 60 percent closed. These objectives were for a 50 year time frame and did not recognize the long-term needs
for hunter access to maintain the deer herd.
Table B-42. Projected Road System by Alternative and Management Area
Alternative A
Alternative B
Existing
Existing
Existing
New
Existing
New
MA
Forest
Total
Forest
corridor corridor
corridor corridor
(miles) Service
Service
(miles)
(miles)
(miles)
(miles)
(miles)
(miles)
14.8
3
5
14.6
3
5
1.0
24
15.8
1
1
2.1
18
169.9
39
0
2.2
0
924.6
141
162
961.0
159
183
3.0
1228
5.1
0
5.2
0
193.8
55
139
23.6
8
11
6.1
388
39.3
10
19
6.2
69
5.0
0
4.9
0
6.3
5
21.1
32.6
0
7.1
21
0
0
7.2
0
3.5
0
0
7.3
0
2.6
0
0
8.1
0
0
0
8.1p
0
5.6
1.0
8.2
6
0.0
0.0
8.3
0
0.7
0.7
8.4
1
8.5
0
3.7
11.6
8.6
4
2.0
0
9.1
2
COE
0
Private

42.2

Reservoir

0.3

60

17

120

42.2

0

0.3

60

15

Total
(miles)
23
0
208
1303
0
0
42
0
5
33
0
4
3
0
1
0
1
0
12
0
0
117
0

River
2020 estimate

1268.6

191

116

1576

1269

203

103

1574

Total 2060 estimate

1268.9

271

344

1884

1268.5

269

214

1751
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Table B-42. Projected Road System by Alternative and Management Area, continued
Alternative Cm
Alternative D
Existing
Existing
Existing
New
Existing
New
MA
Total
Total
Forest
Forest
corridor corridor
corridor corridor
Service
(miles) Service
(miles)
(miles)
(miles)
(miles)
(miles)
(miles)
(miles)
14.8
3
5
13.6
2
4
1.0
27
20
15.8
1
1
401.8
65
57
2.1
14
524
0
258.9
54
0
2.2
268
313
924.6
141
146
387.6
58
57
3.0
1168
503
5.1
0
0
0.6
0
0
5.2
0
1
193.8
55
10
57.4
17
18
6.1
52
93
39.3
10
6.2
0
0
5.0
0
4.9
0
6.3
5
5
21.1
32.6
7.1
33
33
0
10.5
0
7.2
2
11
7.3
0
0
0
2.6
0
8.1
3
3
0
0
0
8.1p
0
0
5.6
1.0
8.2
1
1
0.0
0.0
0
0
8.3
0
0
0.7
0.7
8.4
1
1
8.5
0
0
3.7
11.6
8.6
12
12
2.0
0
9.1
0
0
COE
0
0
Private

42.2

Reservoir

0.3

60

16

119

42.2

0

0.3

60

16

118

River
2020 estimate

1268.6

191

85

1538

1226

171

69

1466

Total 2060 estimate

1268.9

271

178

1703

1226.3

258

152

1636
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Recreation
Motorized Trail Construction
It is assumed that future motorized trail construction projects will create snowmobile connectors to communities
within Penn DOT ROWs adjacent to existing State Routes. A total of 36 miles is predicted to be completed by the
end of decade two, which equals 1.8 miles/year.
Table B-43. Prediction Snowmobile Trail Construction Projects
Project Location
Miles of Construction
Tionesta to connector 21

5.25

Ridgway to Owls Nest

12.0

Bradford to ASL 1 (Willows)

10.50

Sheffield to ASL 1 (Dunham Siding)

8.25

Total

36.00

It is assumed that most potential ATV/OHM trail construction will occur by the end of decade 2.
Table B-44. Prediction ATV/OHM Trail Construction
Estimated Miles of
Miles per
Alternative
Trail Construction
Year
A

72

3.6

B

124

6.2

Cm

45

2.3

D

12

.6

Combine the projected yearly snowmobile and ATV/OHM trail miles and round to the nearest whole number.
(Whole numbers appear in Table 2.2 of the FEIS)
Table B-45. Prediction Total Motorized Trail Construction
Alternative
Miles per Year
A

5

B

8

Cm

4

D

2

Non-motorized Trail Construction
It is assumed that future construction and reconstruction is based on decadal accomplishments in the last planning
period. In the last 20 years, 100 miles of trail have been constructed, or 5 miles/year. Therefore, it is predicted that
50 miles of new non-motorized trails will be constructed in both decades 1 and 2.
Dispersed Site Enhancement in CUAs
It is assumed that future dispersed site inventory is just starting on the ANF. However, based on existing
information and current capability, approximately one area per year will be enhanced to address environmental
degradation and user satisfaction. Inventory and prioritization of future site enhancement will continue. It is
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expected that some of the more popular CUAs will be prioritized as a result of the implementation of the Travel
Management Rule.
Developed Site Construction and Reconstruction
It is assumed that all Development Scale 4 and 5 campgrounds, with the exception of Dewdrop, have been
reconstructed over the last decade. It is also assumed that the Recreation Facility Master Planning will directly
influence all developed site management in the future. The Recreation Facilities Master Plan is being developed
and implementation will modify existing facility capability to meet demand and customer needs. Based on the
outcome of the Master Plan exercise, facilities will be retained, developed for alternate use, or decommissioned.
Landscape Capability Analysis
A landscape capability analysis was performed to delineate suitable ATV/OHM intensive use areas (IUA) and
Equestrian Use Areas (EUA). This analysis was also be used to estimate the potential miles for ATV/OHM trail
development by area (see the LRMP Table 2).
Introduction and Methodology

The following material summarizes the IUA, EUA, and Equestrian Open Riding Area inventory and development
analysis. Both IUAs and EUAs identify areas generally acceptable for building trails based on a broad scale
evaluation of social, physical, and biological characteristics.
Since the implementation of the 1986 Forest Plan, the ANF has been managed under the Intensive Use Area
Concept. Five IUAs were located throughout the ANF, totaling approximately 118,500 acres. This number
includes private inholdings within the delineated boundaries of the IUAs. The 1986 Forest Plan restricted ATV
and trail bike use to designated trails within these IUAs.
Table B-46. Intensive Use Areas
Intensive Use Area
Acres
Bluejay/Duhring

46,576

Westline

25,650

Twin Lakes/Highlands/Owls Nest

18,956

Marshburg/Stickney

18,163

Grunderville/Chapman

9,180

Total

118,525

Equestrian trails were not addressed in the 1986 Forest Plan. Historic use has been recorded from about the mid
1950s in several areas of the ANF. Riding is allowed cross country and is restricted from system hiking trails.
Riding on ATV trails and snowmobile trails is permitted. Documented impacts to soil and water resources were
addressed in project level analysis in the Spring Creek EIS (USDA-FS 2004i), resulting in a yet to be constructed
42 mile dedicated trail system.
Analysis techniques involved the use of GIS data to evaluate all lands within the ANF proclamation boundary for
their suitability as either an IUA or EUA. The analysis methodology was essentially the same for both uses and
involved determining land masses that met minimum physical, biological, and social criteria. The criterion chosen
to evaluate suitability is based on resource capability and ecosystem management principles. The analysis results
provide an overall forestwide suitability evaluation that requires confirmation at the project level scale to
determine ultimate feasibility.
To establish geographic placement of IUAs, exclusionary criteria were applied to forest lands within the
proclamation boundary to determine any suitable area for development. Areas directly adjacent to the existing
IUAs were evaluated first for logical addition. Similarly, areas without trail development in the IUAs that have
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some, many, or all the exclusionary criteria were also located for potential elimination from the IUAs. Lastly,
other areas not contiguous to the existing IUAs were evaluated for consideration as new IUAs. Ground level
information and resource specialist expertise was also used in the final evaluation.
A similar exercise was undertaken with the development of the EUAs and Equestrian Open Riding Areas.
However, since none currently exist, an initial investigation was made using local knowledge of the historic use
areas. Once the boundaries were determined, the same analysis methodology used above was applied, which
resulted in the first iteration of EUAs. A second run was then made to determine the suitability of other areas
within the proclamation boundary. The results of both exercises were used to develop a range of alternatives.
It is important to note EUAs were initially evaluated as described above. Due to further development of the issue
it was varied by alternative. In subsequent meetings with equestrian groups, a clearer determination of the actual
extent of the EUAs was made (compared to the initial determination now displayed in Alternative D of 47,225
acres). The net result of these meetings was the reduction in size of the original EUAs for Alternatives B and Cm.
These EUAs are now much smaller and are the same size for both alternatives. The EUAs now total 10,567 acres.
Alternative Development Criterion

A range of alternatives was developed to address the range of public comments received. Three primary action
alternatives included high development, moderate development (approximately the same as existing), and low
development. The analysis output varied on the emphasis placed on the criteria below. In addition, the same
criteria and methodology are applied to Alternative A. The resulting acres by alternative are displayed in Table
B-47.
Alternative B–Consider Areas with Minimal Resource Concerns
•

Private lands, exclude all

•

MA 5.1, 6.4, 8.0, and 6.3, exclude all

•

No IRA/RRA development

•

Floodplains, exclude concentrations

•

NWI, exclude concentrations

•

Riparian, avoid but consider if it doesn’t dissect

•

Streams, Special status streams (no crossings)

•

Group 3 soils, avoid concentrated areas

•

Slope, exclude >30 percent and <5 percent

•

Landscape linkages, no new trails in MA 2.2

•

Trails, already existing ATV

•

13 Percent Area, avoid

•

municipal watersheds, avoid

•

Rattlesnake dens/raptors, avoid concentrations

•

DS3 ELT, depressed areas/perched areas (avoid if significant)

•

Road densities, use ROS to determine experience/avoid RM and SPM

•

Public input, do not develop previously identified areas
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Alternative Cm–Consider Some Areas with Resource Concerns

Same criterion as Alternative B with the following exceptions:
•

Breakout IRA/RRA separately/some development

•

Landscape linkages (MA 2.2), trail/road density not to exceed present densities

•

Public input, develop previously identified areas

Alternative D–Consider All Available Areas

Same criterion as Alternative B with the following exceptions:
•

Develop all IRA/RRA if feasible

•

Riparian, include all areas

•

Streams, special status streams (no more than 1 crossing per 2 miles)

•

Slope, exclude >45 percent and <5 percent

•

Landscape linkages (MA 2.2), trail/road density not to exceed present densities

•

Public input, develop previously identified areas

Results

Results of the analysis indicate acres of suitable NFS lands available. The purpose of this forest level planning
effort is to determine the appropriate location and balance of lands available for this activity. Future project level
planning will determine feasibility and amount of trail within the IUAs and EUAs.
Element

Table B-47. Alternative Comparison (Acres)
Alt. A
Alt. B
Alt. Cm

Alt. D

ATV/OHM Trail Riding
Opportunities (IUAs)

98,974

113,019

83,202

40,519

Equestrian Trail Riding
Opportunities (EUAs)

0

10,567

10,585

49,934

506,475

470,084

456,661

0

Equestrian Open Riding Areas
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Scenery
An important component of the Scenery Management System for project analysis and planning is the Concern
Level Inventory. This inventory was completed in 2006 for Forest Plan revision analysis and will be used with the
scenic integrity level (SIL) map and other scenic inventory data in project analysis. A separate handbook, the
ANF Scenic Implementation Guide, provides direction to mitigate and to achieve desired scenic conditions on the
ground.
Table B-48. Concern Levels
Concern
Level

Description

1

Travelways and use areas include nationally and regionally important locations, including
primary roads, scenic byways, trails, wild and scenic rivers and other special designation
areas. These areas have the highest concern for scenery based on heavy recreation traffic and
the perception that scenery is one of the primary objectives for traveling these travelways.

2

Travelways and use areas include locally important locations, including secondary roads,
hiking trails, streams, and all motorized trails. These areas may have high to low use, and may
be traveled for dispersed recreation activities with a moderate interest in scenic viewing.

3

Travelways and use areas include all other forest roads, trails, and streams with a low or
seasonal use. The interest in viewing scenery is considered low for these corridors. All areas
not in Concern Levels 1 or 2.

The following inventory of roads, trails, use areas, rivers and streams is based on the public preferences for
scenery as observed by resource specialists on the ANF. See the SIL map for locations assigned to Concern
Levels 1 and 2.
Table B-49. Concern Level Inventory
Topic

Concern Level 1

Concern Level 2

State Routes

6, 36, 59, 62, 66, 219, 321, 346 (W of SR321), 666,
770, 948, 1003, 1013, 2002, 2005, 2006, 3002
(parts), 3005, 3006, 3022

127, 346 (E of SR321), 2001, 2003,
2010, 2012, 3002 (parts), 3004,
3005, 3018, 3020, 4002, 4004,
4006, 4010

Chapman, EJO361, EMI301, ERI307, ESP301,
ESP307, FJE358, FKI345

CFA, EJO359, EMI302, EMI304,
EMI518, ESP314.1, FGR392,
FHA384, FHI357, FJE327, FKI357,
FKI396, MWE301, MWE311.1,
WBR444, WBR466, WEK615,
WLM416, WME154,WPL405

Roads

Township Roads
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Topic

Concern Level 1

Concern Level 2

FR100 (Tidioute Overlook)
FR131 (Loleta Grade)
FR133e (Tionesta Scenic Area)
FR157 (Buzzard Swamp)
FR191 (Twin Lakes)
FR193.1 (Hearts Content Rec Area)
FR193.1 (Hearts Content Day Use Area)
FR200 (Buckaloons)
FR201 (Bean Fields)
FR203 (Dewdrop)
FR207 (Minister)
FR270 (Tracy Ridge)
FR282 (Beaver Meadows)
FR284 (Loleta)
Forest Roads

FR290 (Twin Lakes)
FR319 (Buckaloons Launch)

116,119, 122, 123, 124, 130, 133,
136, 137, 141, 143, 145, 150, 152,
154, 160, 173, 176, 185, 186, 195,
223, 227, 237, 244, 259, 271, 279,
282, 321, 339, 377, 378, 395, 403,
and 507 (Devils Elbow)

FR366 (Loleta Rec Area)
FR492 (Jakes Rocks)
FR503 (Kiasutha)
FR509 (Elijah Boat Launch and Bank Fishing
Pathways)
FR596 (Wolf Run Marina)
FR602 (Willow Bay)
FR604(Kinzua Pt Info Ctr)
FR605 (Kinzua Beach)
FR610 (Red Bridge)
FR611 (Red Bridge Bank Fishing)
FR615 (Roper Hollow)
FR701 (Webbs Ferry)
Non-system Roads

n/a

NS19341, NS27668, NS27669,
NS27670

SR59 (from FR262 to SR321)
Longhouse National
Scenic Byway

FR262 (Longhouse Scenic Drive)

n/a

SR321 (from SR59 to FR262)
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Topic

Concern Level 1

Concern Level 2

Pedestrian Trails/Trailheads
All Congressionally
Designated Hiking
Trails/ Trailheads

Black Cherry National Interpretative Trail
n/a

North Country National Scenic Trail (NCNST)
Tracy Ridge Hiking Trail (NRA)

Amsler Springs TH
Beaver Meadows Hiking Trail
Handsome Lake Trail (Pathway -NRA)
Hooks’ Brook Pathways
Hopewell (Pathway)
Hearts Content Interpretive Trail
Hearts Content X-C Ski Trail
Hickory Creek Wilderness Trail
Hopewell Trail (NRA)
Jakes Pathways

Buzzard Swamp Hiking Trail and
TH (FR376)
Campbell Mill Interpretative Trail
(Dewdrop)
Deerlick X-C Ski Trail and
Road(WSH324, FR139,620)
Irwin Run Boat Launch (FR852) and
Bank Fishing Pathway

Johnnycake Trail (NRA)
Other Hiking
Trails/Trailheads
(TH) including
Cross-country
(X-C) Ski

Brush Hollow X-C Ski/Hiking Trail
and Trailhead (TH-FR851)

Laurel Mill X-C Ski/Hiking Trail and
Trailhead (FR848)

Kiasuatha Pathways
Land of Many Uses Interpretative Trail (NRA)
Loleta Pathways

Little Drummer Interpretive Trail and
TH (FR685B)

Minister Creek Trail

Loleta Hiking Trail

Morrison Boat To and Pathways.

Longhouse Trailhead

Morrison Trail and TH (FR515)

Longhouse Interpretative Trail
(Kiasutha)

Rimrock X-C Ski Trail

Mill Creek Trail

Seneca Trail (Buckaloons)

Songbird Soujourn Interpretative
Trail

Tanbark Trail
Tionesta Scenic Area Interpretive Trail and TH
Tracy Ridge X-C Ski Trail (NRA)

Tidioute Riverside Trail

Twin Lakes Pathways

Timberdoodle Flats Interpretive
Trail and TH (FR879)

Webb’s Ferry Pathways

Twin Lakes Trail
Westline X-Country Ski Trail and
TH (FR855)

Equestrian Trails/Trailheads
Equestrian
Trails/Trailheads
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Topic

Concern Level 1

Concern Level 2

Motorized Trails/Trailheads
Allegheny Snowmobile Loop (ASL)
ASL Snowmobile Connector 2-28
(except 13 and 27), Chapman
and Graybill

All ATV/OHM/
Snowmobile
Trails/Trailheads

Marienville ATV Trail and TH
(FR225 and FR395)
n/a

Marienville Bike Trail
Rocky Gap ATV Trail and TH
(FR155)
Timberline ATV Trail and TH
(FR232), Pigs Ear, and
Buehler
Willow Creek ATV Trail
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Topic

Concern Level 1

Concern Level 2

Use Areas
Areas including Management Areas (MA 7.1):
Beaver Meadows Rec Area
Big Bend
Buckaloons Rec Area
Chapman State Park
Dew Drop Rec Area

Other Areas:

Elijah Run Boat Launch
Handsome Lake Boat Access Campground
Hearts Content Day Use

Big Rock Overflow
Birdsall Eddy

Hearts Content Rec Area
Hooks Brook Boat Access Campground
Hopewell Boat Access Campground
Jakes Rocks Overlook

Camp Nine Camp Area
Camp Olmsted
Camp Run Rec Res Area
Dunkle Corners

Kiasuatha Rec Area
Developed
Recreation Areas

Bear Creek Campground

Farnsworth Administrative Site

Kinzua Beach
Kinzua Point Information Center
Kinzua Wolf Run Marina

Hall Residence (Bat Barn)
Hoffman Farm Camp Area
Irwin Run Canoe Launch

Loleta Rec Area
Minister Creek Campground
Morrison Campground
Pine Grove Boat Access Campground
Red Bridge Rec Area

Kelly Pines Campground
Old Powerhouse
PA Field Trial
Red Mill Campground
Seldom Seen Rec Res Area

Rimrock Overlook
Roper Hollow Boat Launch
Tidioute Overlook

Seneca Pumped Storage Reservoir
Sugar Bay Dispersed Area

Tionesta Boat Access Campground
Tracy Ridge Rec Area
Twin Lakes Rec Area
Webbs Ferry Boat Launch
Willow Bay Rec Area
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Topic

Concern Level 1

Concern Level 2

All Administrative Sites (MA 7.1)
Laboratory (FR496)
Bradford RD (FR653)
Administrative Sites

Marienville RD (FR702)
Supervisors Office, Warren, PA

n/a

Ridgway RD (FR281)
Sheffield Administrative Site
Mead Street House (FR372)
Marienville Administrative Buildings (4 total)
All Scenic Areas (MA 8.3)
Scenic Areas

Hearts Content Scenic Area

n/a

Tionesta Scenic Area
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Topic

Concern Level 1

Concern Level 2

Rivers and Streams
Bear Creek
Big Mill Creek
Blue Jay Creek
Brown Run
Camp Run
Chappel Run
East Br. Millstone Creek
East Fork Run
East Hickory Creek
Farnsworth Branch
Fourmile Run
Hedgehog Run

Rivers and Streams

Allegheny Reservoir

Hunter Creek

Allegheny River

Kinzua Creek

Clarion River

Kinzua Creek -South Branch

Kinzua Creek

Martin Run

Morrison Run (Remote Trout Stream)

Meade Run

Tionesta Creek

Millstone Creek

Tionesta Lake

Minister Creek–3 branches
Queen Creek
Salmon Creek
Six Mile Run
Spring Creek
Sugar Run
Tionesta Creek–East Branch
Tionesta Creek–South Br.
Tionesta Creek–West Br.
Two Mile Run
W. Br. Millstone Creek
Willow Creek
Wolf Run–Jenks Twp
Wolf Run–Highland Twp
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Topic

Concern Level 1

Concern Level 2

Rivers and Streams (continued)
Arnot Run
Crane Run
State Wilderness
Trout Streams

n/a

East Hickory Creek
Fourmile Run
Wildcat Run
So. Branch Kinzua Creek
East Fork Run

Remote Trout
Streams

n/a

Pell Run
Tracy Run

Source: Allegheny National Forest resource specialists with district approval.

Management Indicator Species (MIS)
Definition
“Management Indicators Species are plant and animal species, communities, or special habitats selected for
emphasis in planning, and which are monitored during forest plan implementation in order to assess the effects of
management activities on their populations and the populations of other species with similar habitat needs which
they may represent.” (Forest Service Manual 2620)
Considerations for Choosing Management Indicator Species
Species of concern that lend themselves well to credible monitoring protocols are good candidates for MIS status
under the 1982 Planning Rule. This rule directs the Forest Service to designate MIS status where appropriate. A
species is not a good candidate for MIS status when the species is not influenced by management activities or
when credible and cost effective population trend data is not obtainable for the planning area.
Monitoring Considerations for Management Indicator Species
A good experimental design is required to isolate the effects of Forest Service management activities to MIS
populations from all the other factors that influence their populations (e.g. winter severity, hunting, winter range
conditions for migrants, etc.). A good experimental design includes replication, randomization, and controls.
1. Because methodologies to determine population numbers and/or estimate trends vary by species, conclusions
that relate population trends to habitat conditions are also reached through a variety of methods. These
methods include:
a. Population trends can be determined through the use of 100 percent population counts or can be estimated
through the use of population sampling designed to estimate actual population numbers. (Although rarely
used, 100 percent population counts can be feasible for some species, such as for populations in very
restricted geographic areas.) These are the most intensive and rigorous methodologies, usually reserved
for some federally listed species or some high risk globally-imperiled species selected for MIS status.
b. Population trends can be estimated through the use of population indices. These indices are not estimates
of actual population numbers, but are aimed at reflecting population trends or relative abundance for a
species. Properly designed population indices are a well accepted method for assessing populations for
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many taxa. Examples could include state hunting/fishing information, track counts, and bird point counts.
This method is commonly used in natural resource management.
c. Population trends can be estimated using population occurrence data. This approach would be appropriate
for a MIS where the risk to local or broad extirpations is low to moderate (cost of making a management
decision that would adversely affect the species is low to moderate) and there is high correlation and
understanding for a MIS and its associated habitat(s) (high likelihood the conclusions regarding
population trends would be correct).
d. When population data is not available, population trends may be inferred using species-habitat
relationships information. This approach involves inferring population trends from trends in amount and
condition of habitat over time, based on known relationships between species and habitat.
2. Site-specific monitoring or surveying of a proposed project or activity area is not required. At the projectlevel, habitat analysis will be conducted, as appropriate. These analyses will determine the effects, including
cumulative effects, for each alternative on each MIS selected for the project. The effects to MIS habitat for
the project are put into perspective by discussing forestwide MIS conditions and trends.
Proposed Changes to ANF Management Indicator Species List
The 1986 Forest Plan identified 16 MIS.
Table B-50. Management Indicator Species from the 1986 Forest Plan
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MIS

Habitat Indicator

American Woodcock

Permanent Openings/Regenerating Deciduous

Barred Owl

Old Growth Mixed Hemlock-deciduous

Beaver

Regenerating Deciduous (Aspen)

Black-throated Green
Warbler

Mature Mixed Hemlock-deciduous

Brook Trout

Cold Water Habitat

Great Blue Heron

Old Growth Mixed Hemlock-deciduous

Hermit Thrush

Mature mixed Hemlock-deciduous with Dense
Understory

Magnolia Warbler

Regenerating Hemlock

Pileated Woodpecker

Old Growth Deciduous

Rattlesnake

Regenerating Deciduous

Red-shouldered Hawk

Mature Deciduous

Ruffed Grouse

Regenerating Deciduous

Smallmouth Bass

Cool Water Habitat

Walleye

Cool Water Habitat Demand Species

White-tailed Deer

Regenerating Deciduous

Yellow-bellied Sapsucker

Mature Deciduous
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Monitoring of these MIS has demonstrated the need to select new MIS (ANF Need for Change, September 2003).
Concerns with the current MIS list include: (1) the large number of MIS makes it difficult to monitor all of them
at a level that will detect population change, (2) some species are difficult to monitor (3) some species are habitat
generalists (4) inability to isolate the effects of ANF management on populations from all the other factors that
influence populations (e.g. winter severity, hunting, winter range conditions for migrants, etc.). Rationale and
species selected as MIS for the ANF LRMP can be found in Chapter 3 of the FEIS–Plant and Animal Section.
Table B-51. Disposition of Management Indicator Species from the 1986 Forest Plan

MIS

American
Woodcock

Habitat
Indicator

Permanent
Openings/
Regenerating
Deciduous

Effects of Forest
Service
management
activities to MIS
populations

Other factors that influence
their populations (e.g. winter
severity, hunting, winter
range conditions for
migrants, etc.).

Disposition

Management
activities include the
creation and
maintenance of
early structural
conditions, only one
component of
preferred habitat. In
addition to creation
of early structural
habitat for nesting,
we also maintain or
improve openings
that are utilized for
singing/courtship
display.

Single brooded species with
potential for low reproductive
success, decline of breeding
habitat in the Northeast and
excessive hunting on winter
range.
Their habitat requirements
change throughout the season
as well as by life stage. This
species was originally selected
as an indicator of permanent
openings and regenerating
deciduous habitat. However, it
is now recognized that wet
soils, often in lowlands and
bottoms, are specific
components of woodcock
habitat. These low, wet areas
with small openings and
saplings contain earthworms,
an important food source.
Small openings near early
successional stands and near
wet soils comprise a small
portion of the ANF overall and
populations are assumed to be
low.

Propose dropping as a MIS
because other factors are
influencing populations
more than Forest Service
management activities.
Little management occurs
in preferred bottomland
habitat. Availability of
nesting (early structural) as
well as singing/roosting
habitat will continue to be
monitored.
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Barred
Owl

Beaver

B-72

Old Growth
Mixed
Hemlockdeciduous

Regenerating
Deciduous
(Aspen)

Forest Service
activity that may
negatively affect
populations is
habitat alteration
from timber harvest.
However, active
management within
the barred owl’s
preferred habitat is
focused on riparian
dependent species
and would be given
preferential
consideration if
habitat
enhancement
projects are
proposed.

Human disturbance and the
impacts from non-native
invasive species have a
greater influence on
populations than Forest
Service activities.
Recreationists often seek out
wooded riparian areas for
camping and fishing. However,
it is unclear how much
disturbance the barred owl will
endure before abandoning a
nest site (Fergus 2000).
Hemlock wooly adelgid has
the potential to significantly
alter preferred habitat
conditions. It is estimated that
its advance to the ANF is
eminent and current landscape
control methods are lacking. In
other regions, hemlock wooly
adelgid has caused greater
than 95% mortality of hemlock.
Permanent resident
throughout its range.

Propose dropping as a MIS.
Forest Plan direction will
continue to buffer active
nest sites from Forest
Service activities.
Monitoring will continue.
Other factors are greater
influences to population
numbers. Preliminary
analysis of monitoring data
indicates that it is difficult to
isolate effects from Forest
Service management.
Suitable habitat will
continue to be tracked.

Forest Service
activities that may
affect populations
are the creation
and/or maintenance
of early structural
aspen stands and
road maintenance
and removal of
dams for road
protection.

Populations are greatly
affected by trapping, which in
turn is affected by pelt prices,
number of trappers/season,
weather (open versus iced
conditions), etc. Population
numbers have increased since
the turn of the 20th century
due to regulated trapping and
less pelt demand. Beaver
where believed to be once
extirpated from PA and
reintroduced. Under average
conditions, an acre of aspen
will support a 5 to 6 member
colony for 1 to 2 years.

Propose dropping as a MIS.
Beaver populations are
more influenced by trapping
pressure than Forest
Service management. A
component of their habitat
requirement (early
structural aspen
creation/maintenance) will
be monitored across the
ANF and tracked in the
FACTS database.
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Blackthroated
Green
Warbler

Brook
Trout

Mature Mixed
Hemlockdeciduous

Cold Water
Habitat

Forest Service
activity that may
negatively affect
populations is
habitat alteration
from timber harvest.

Forest Service
management
activities that may
impact populations
include water quality
degradation from
sedimentation or
increased water
temperatures.

Human disturbance and the
impacts from non-native
invasive species have a
greater influence on
populations than Forest
Service activities.
Recreationists often seek out
wooded riparian areas for
camping and fishing. However,
it is unclear how much
disturbance this species will
endure before abandoning a
nest site. Hemlock wooly
adelgid has the potential to
significantly alter preferred
habitat conditions. It is
estimated that its advance to
the ANF is eminent and
current landscape control
methods are lacking. In other
regions, hemlock wooly
adelgid has caused greater
than 95% mortality of hemlock.
Winter range is the Bahamas
and Greater Antilles (Fergus
2000).

Propose dropping as a MIS.
Forest plan direction will
continue to buffer active
nest sites from Forest
Service activities.
Monitoring will continue.
Other factors are greater
influences to population
numbers. Second most
common species on the
ANF and forestwide
monitoring indicates that it
is difficult to isolate effects
from Forest Service
management.

Brook trout populations are
greatly influenced by flow
conditions during critical
periods (summer low-flow, fall
spawning, late winter/spring
scour flows), angling pressure
(highly sought species) and
stocking by the PA Fish and
Boat Commission.

Propose dropping the brook
trout as a MIS because
other factors are influencing
populations more than
Forest Service
management activities.
Propose using aquatic
invertebrates to monitor
stream habitat using
established protocols.
Forest plan includes
management direction to
conserve and enhance
habitat.
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Great Blue
Heron

Hermit
Thrush

Magnolia
Warbler

B-74

Old Growth
Mixed
Hemlockdeciduous

Harvest of woodland
rookeries or
disturbance during
nesting period.
Because this
species selects
predominantly
forested areas with
minimum
disturbance for
nesting,
fragmentation
through
regeneration
harvest, as well as
roading or other
disturbance into
isolated or remote
areas suitable for
nesting pose the
greatest habitat
related threats to
this species.

Great blue heron numbers
have increased over the past
twenty years in the Northeast
(Fergus 2000). Primary threats
include degraded feeding
areas and loss of woodland
rookeries either from logging
or human disturbance.
Throughout its range, the loss
and/or degradation of feeding
areas (wetlands, swamps,
riparian corridors) either direct
loss or degradation of water
quality seems to be the
greatest impact on
populations.

Propose dropping the great
blue heron as a MIS.
Wetlands on the ANF are
presently protected though
Forest Plan direction,
including giving preferential
treatment to riparian
dependent wildlife, such as
the great blue heron.
Potential effects from forest
activities are significantly
reduced through
implementation of existing
forestwide standards and
guidelines that call for
protection of known nests,
as well as riparian areas
and wetlands. Known nest
sites will continue to be
monitored.

Mature Mixed
Hemlockdeciduous
with Dense
Understory

Forest Service
activity that may
negatively affect
populations is
habitat alteration
from timber harvest.

Southern edge of breeding
range. Winters farther north
than other brown thrushes,
less dependent on tropical
forest for wintering (Kaufman
1996; McWilliams and
Brauning 2000).

Propose dropping as a MIS.
Habitat generalist: conifer
or mixed woods, forest
floor; in winter, woods
thickets, parks. Difficult to
isolate Forest Service
management effects to this
species.

Regenerating
Hemlock

Habitat alteration
due to timber
harvest that may
affect understory
structure,
particularly the
amount and
distribution of
regenerating
hemlock.

Loss of conifer due to
anticipated encroachment of
hemlock wooly adelgid.

Propose dropping as a MIS.
Monitoring on the ANF
indicates that this is a much
more common species than
formerly thought and
adapts to second-growth
woods and cut-over areas
better than some other
warblers. Difficult to isolate
Forest Service
management effects to this
species.
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Pileated
Woodpecker

Rattlesnake

Redshouldered
Hawk

Old Growth
Deciduous

It is unclear what
level of Forest
Service activities,
such as timber
harvest, would
negatively affect
populations since
snags are left in
harvest units.

Regenerating
Deciduous

Forest Service
activities, such as
roads, vegetation
management, may
effect populations.

Mature
Deciduous

Loss or alteration of
nesting habitat due
to timber harvest
and activities that
increase public
access into
occupied nesting
habitat can
adversely affect this
species.

Occurs at very low densities
which makes population
monitoring difficult, and
populations may respond to
landscape/watershed impacts
rather than stand-level
harvest.

Propose dropping pileated
woodpecker as a MIS
because they occur at very
low densities which makes
population monitoring
difficult, and populations
may respond to
landscape/watershed
impacts rather than standlevel harvest. Current
management direction
already leaves all snags in
all timber harvest units, so if
large standing woody
debris is the key habitat, it
is uncertain how
management would provide
more habitat and what the
threshold or trigger point at
which leaving more will
improve habitat for the
pleated woodpecker.
Monitoring of the amount of
snags and snag longevity
will continue for the Indiana
bat.

Hunting and human
disturbance are significant
factors in population numbers.

Propose maintaining as an
indicator of remote and/or
connected mid-late
structural habitat. Den sites
tracked in FAUNA. Forest
plan management direction
calls for buffering den sites
and opening up the canopy
near den sites.

Prevalence and spread of
native and exotic insects and
pest and the resulting impacts
to nesting habitat (PIF 2004).

Propose dropping as a MIS.
While this species can be
affected by management,
ANF monitoring indicates
that this species is more
tolerant of management
activities than the northern
goshawk and as a result,
we propose dropping the
red-shouldered hawk as an
MIS and add the northern
goshawk as an MIS.
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Ruffed
Grouse

Smallmouth
Bass

Walleye
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Regenerating
Deciduous

Cool Water
Habitat

Cool Water
Habitat
Demand
Species

Forest Service
activities that may
affect populations
are the creation
and/or maintenance
of early structural
habitat and
improvement of
brood habitat.

Decline of early successional
forest across much of its
range.

Propose dropping the ruffed
grouse as a MIS. Although
population density varies,
this species utilizes a wide
variety of habitat conditions
and it is difficult to isolate
effects of Forest Service
management activities.
Preferred habitat conditions
will continue to be tracked.

Forest Service
management
activities that may
impact populations
include water quality
degradation from
sedimentation.

This species is an important
game fish and occurs in larger
waters that are more
influenced by non Forest
Service activities. It is not
supplemented with any
stockings to boost its
population like the walleye, but
is subject to fishing pressure.
Smallmouth bass can still be
monitored each year, but using
it as an MIS is not warranted
since it is difficult to detect
changes in ecological
conditions based primarily on
the influences from non Forest
Service activities.

Propose dropping the
smallmouth bass as an
MIS. Populations are more
influenced by non Forest
Service activities.

Forest Service
management
activities that may
impact populations
include water quality
degradation from
sedimentation or
increased water
temperatures.

This species was monitored
annually because of its
importance as a game fish.
This species is not an
ecological indicator, but was
used as a demand species
because of its popularity with
anglers. The population is
artificially enhanced each year
through an annual stocking
program. Walleyes occur in
larger waters that are more
influenced by other activities
than Forest Service
management.

Propose dropping the
walleye as a MIS. Walleyes
occur in larger waters that
are more influenced by
other activities than Forest
Service management.
Walleye can still be
monitored each year, but
using it as an MIS is not
warranted since it is difficult
to detect changes in
ecological conditions that
may be influenced by non
Forest Service
management activities.
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Whitetailed
Deer

Yellowbellied
Sapsucker

Regenerating
Deciduous

Mature
Deciduous

Timber harvest or
reforestation activity
that alters forest
structure and
available forage can
affect this species.

Any management
activity that may
alter the availability
of standing dead
wood can affect this
species.

Populations of deer are greatly
influenced by hunting,
predation and mortality from
automobile collision. Deer are
not evenly distributed over the
landscape. Distribution is
greatly affected by surrounding
land use and available forage.
For example, in areas that
have an appropriate
agricultural component,
populations may be higher,
while at the same time have
less effect on regenerating
forests.

Propose dropping whitetailed deer as a MIS. Deer
are habitat generalists and
populations are greatly
influenced by other non
Forest Service activities.
Hunting is considered the
single greatest factor that
affects deer numbers and
distribution. The intent of
this habitat indicator,
amount of regenerating
deciduous forest, will
continue to be tracked.

Habitat conditions: moist
forest, woodlots, orchards and
clearcuts where some trees
remain (Fergus 2000).Yellowbellied sapsuckers on the
southern fringe of its breeding
range. It winters in the
southeastern U.S., the West
Indies and Central America.

Propose dropping the
yellow-bellied sapsucker as
a MIS. It is the fifth most
common species on the
ANF and forestwide
monitoring indicates that it
is difficult to isolate effects
from Forest Service
management activities.
Present dead wood
guidelines maintain
adequate habitat.
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Economic Efficiency Analysis
Economic efficiency and financial efficiency analysis evaluate how well the alternatives compare in producing
benefits relative to costs. Each alternative was analyzed and compared for financial efficiency and economic
efficiency. Financial efficiency examines only those items that are financial in nature in a comparison of the
estimated expenditures of the ANF compared to the estimated revenues. Economic efficiency analysis considers
not only the costs and revenues, but also the benefit values of certain goods and services that are not currently
exchanged in the financial transactions of the ANF. This section contains a brief description of the cost data used,
the revenue data used, and the estimation of non-market values (primarily recreation).
Costs
The initial evaluation of costs began with an examination of the ANF budget for the period from 2001 to 2005.
The following table displays the various budget line items associated with that budget.
Table B-52. ANF Budget from 2001 to 2005
Final Budgets (dollars, thousands)
Fund Code Description

2001

2002

2003

2004

2005

Real 5-year
Average,
2005 dollars

Fund Code

Recreation and Facility
Construction and Maint.

CMFC

1,161

1,814

406

1,426

3,245

1,646

Road Construction and Maint.

CMRD

1,447

1,244

1,440

1,528

1,929

1,557

Trail Construction and Maint.

CMTL

288

297

256

302

641

365

Fire Facilities

CMC2

0

0

32

0

0

7

CMII

19

109

60

3

0

40

n/a

2,915

3,464

2,194

3,259

5,815

3,614

Inventory and Monitoring

NFIM

802

1,010

818

772

1,102

925

Law Enforcement

NFLE

26

28

52

0

0

22

Lands

NFLM

241

247

254

252

298

265

Minerals and Geology

NFMG

759

802

677

760

751

771

Forest Planning

NFPN

302

150

407

612

692

441

Recreation, Wilderness and
Heritage

NFRW

1,350

1,450

1,563

1,364

1,288

1,443

Timber Management

NFTM

2,347

3,076

3,028

3,428

2,779

3,011

Reforestation, TSI, Soil, Water,
Air, Noxious Weeds

NFVW

511

601

496

531

637

570

Wildlife, Fish, TES

NFWF

358

391

386

358

363

382

Condition Class

NFCC

0

0

0

4

0

810

n/a

6,696

7,755

7,681

8,081

7,910

7,832

CWKV

1,705

2,044

1,744

980

1,254

1,595

FDCL/FDDS

110

110

310

300

264

223

Infrastructure Improvement
SUBTOTAL

SUBTOTAL
Knudsen Vandenberg Act
Fee Demo
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Real Estate Acquisition

LALW

44

43

43

40

30

41

Reforestation and TSI Trust Fund

RTRT

295

268

295

357

357

323

Salvage

SSSS

1,100

400

938

1,289

1,530

1,076

Timber Pipeline

TPSP

0

940

0

574

1,566

625

10% Fund, roads and trails for
states

TRTR

316

435

939

241

231

445

n/a

3,570

4,240

4,269

3,781

5,232

4,330

Fire Preparedness

WFPR

262

300

305

305

341

311

Hazardous Fuels

WFHF

56

37

45

78

62

57

n/a

318

337

350

383

403

368

VARIOUS

13,499

15,796

14,494

15,504

19,360

16,143

n/a

13,499

15,796

14,494

15,504

19,360

16,143

Co-op Work, FS

CWFS

325

325

245

245

250

287

Federal Highway Trust Fund

HTAE

10

7

7

10

0

7

NFSA/D/C

318

374

386

369

355

370

QMQM

10

10

15

0

0

7,284

SUBTOTAL

n/a

663

716

653

624

605

671

TOTAL ALL FUNDS

n/a

14,162

16,512

15,147

16,128

19,965

16,814

SUBTOTAL

SUBTOTAL
C and M, NFS, Perm and Trust,
Fire
SUBTOTAL

SCSEP
Quarters Maint.

The five year period was adjusted for inflation and used as an average baseline for estimating budget costs. The
cost categories were estimated for the alternatives in four basic ways:
Fixed Costs at Specified Levels
A total cost was estimated for Recreation and Facility Construction, Administrative Facility Maintenance, Road
Construction and Maintenance (including CWFS and 10% funds) based on historic trends and current needs.
Minerals and Geology was increased above current levels in order to keep pace with the increased level of OGM
development being experienced by the ANF. With plan revision work completed, it is estimated that costs for
planning will decline. Hazardous fuels costs reflect an assumption of some increase to meet objectives for this
work in the LRMP.
Fixed Costs at Historic Average
Inventory and Monitoring, Fire Preparedness, Federal Highway Trust Fund, and Quarters maintenance were
simply estimated at the 5-year average.
Variable Costs from SPECTRUM Model
Timber Management, Reforestation, TSI, Soil, Water, Air and Noxious Weeds, Knudsen-Vandenberg Act,
Reforestation and TSI Trust Fund, Salvage, and Timber Pipeline were all represented in the SPECTRUM model
in two major groups associated with timber management and silviculture. Both combined use of trust funds with
appropriated dollars for an overall estimate. The timber group consisted of Timber Management, Salvage and
Timber Pipeline funds and was represented in the SPECTRUM model with three activities: Sale Planning, Sale
Administration and Sale Preparation. The silviculture group included Reforestation, TSI, Soil, Water, Air and
Noxious Weeds, Knudsen-Vandenberg Act, and Reforestation and TSI Trust Fund represented in the
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SPECTRUM model with the following activities: release, herbicide treatment, scarification, planting, fencing, site
preparation, controlled burning, fertilization, pre-commercial thinning, and stocking surveys.
The cost of these activities was estimated as a result of the SPECTRUM model solutions for each alternative.
Variable Costs Estimated for the Alternatives
Trail Construction and Maintenance, Lands, Recreation, Wilderness and Heritage, Wildlife, Fish and TES, and
Real Estate Acquisition. The variability in these costs is estimated for variations in the alternatives. Trail
Construction and Maintenance is estimated based on the amounts of motorized and non-motorized trails
constructed and maintained for each alternative. Lands and Real Estate Acquisition are increased to include within
the budget funding for both the purchase of subsurface rights and administration costs associated with those
purchases. These vary based on the amount of land intended for purchase in each alternative. Recreation
Wilderness and Heritage varies as a result of the amount of recreation and wilderness area visits anticipated in
each alternative. Wildlife, Fish and TES costs are estimated based on variation in wildlife investments in the
different alternatives.
BLIs Not Used in Constructing the Estimated Budget
Fire Facilities, Infrastructure Improvements, Law Enforcement, and Condition Class were only infrequently
allocated and thus are not used in estimating the future budget. The 10 percent fund, Coop work, and Fee Demo
are all considered to be part of the totals for Recreation and Facility Construction, Road Construction and
Maintenance, and Trail Construction and Maintenance.
Results by Cost Category
With these costs in place, the following results were estimated for each of the major cost categories for each
alternative for decades 1 and 2 in thousands of 2005 dollars. Unless separately displayed in the table, the costs for
both the first and second decades were estimated to be the same.
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Budget Item

Table B-53. Estimated Budgets for Decades 1 and 2
Average
A
B

Cm

D

2005 dollars, thousands

Recreation and Facility Construction

1,645

1,600

1,600

1,600

1,600

Administrative Facility Maintenance

0

175

175

175

175

Road Construction and Maintenance

2,289

2,500

2,500

2,500

2,500

Trail Construction and Maintenance Decade 1

365

411

446

396

366

Trail Construction and Maintenance Decade 2

-

446

506

426

386

Inventory and Monitoring

925

925

925

925

925

Lands Management

265

500

655

820

1050

Minerals and Geology

771

1,000

1,000

1,000

1,000

Forest Planning

441

250

250

250

250

Recreation, Wilderness and Heritage

1,443

1,493

1,498

1,504

1,511

Timber Group Decade 1

4,712

14,845

14,092

10,757

4,034

Timber Group Decade 2

-

15,386

14,589

10,697

4,623

Silviculture Group Decade 1

2,488

2,551

3,065

3,822

1,231

Silviculture Group Decade 2

-

2,418

2,920

3,271

1,671

Wildlife, Fish, and TES Species

382

400

380

380

340

Real Estate Acquisition

41

800

1,300

1,825

2,550

Fire Preparedness

311

310

310

310

310

Hazardous Fuels

57

80

80

80

80

Federal Highway Trust Fund

7

7

7

7

7

Quarters Maintenance

7

7

7

7

7

Total Budget Decade 1 *

16,814**

27,854

28,331

26,358

17,936

Total Budget Decade 2*

-

28,298

28,702

25,778

18,985

* Totals may not add due to rounding errors
** Historic Budget includes 439 thousand dollars in minor funds that are not estimated for alternatives

Revenues
Revenues are built into the SPECTRUM model and represent estimated future ANF timber sale receipts. Value
assignments used in the model depend on the indicated Forest Type Group and Dominant Layer combination.
Each Forest Type Group and Dominant Layer combination has an assigned dollars per thousand cubic feet
(dollars/MCF).
Product value and volume distribution expected determine the value assignment for a given Forest Type Group
and Dominant Layer combination. Major commercial species present and the relative quality of their products
(i.e., sawtimber and pulpwood) characterize this distribution. The distribution of volume derives from an analysis
of harvest predictions using recent forest inventory surveys without any growth modeling (i.e., the current
condition).
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First, the percent of total volume is determined by Forest Type Group, Value Group and Dominant Layer. Second,
a dollars/MCF value is determined by Forest Type Group, Value Group and Dominant Layer. These two sets of
values are then used to create weighted average dollars/MCF for each Forest Type Group and Dominant Layer
combination.

Forest Type

Table B-54. Revenues by Dominant Stand Layer
Dominant Layer 3
Dominant Layer 4
(10-15 DBH)
(15-20 DBH)

Dominant Layer 3
(20+ DBH)

dollars
Allegheny Hardwoods

7,332

9,119

9,846

Aspen

28

28

28

Conifer

1,744

1,597

1,598

Hemlock

1,265

567

568

Northern Hardwoods

2,688

2,823

2,824

Oak

1,436

2,324

2,325

Upland Hardwoods

3,973

5,875

5,876

279

279

279

All Low Stocking

When the initial analysis from the model was completed, it was observed that both the financial values and
sawtimber percentage seemed to be substantially higher than recent average cut and sold reports would indicate.
Cut values have averaged $6,329/mcf and average sold values averaged $5,668/mcf over the 2001 to 2005 period.
The model results suggested sawtimber percents of approximately 65 percent; whereas the cut sawtimber
percentage from 2001 to 2005 was 55.6 percent. These discrepancies may have occurred for several reasons. One
is that the model schedules the most valuable stands for harvest in the first decade that may have higher
percentages of sawtimber and higher values than the ANF has recently experienced. Much of the ANF’s recent
harvest has come from salvage volume and this may have reduced recent average prices.
In the FEIS analysis, an adjustment to the model timber value results was made. This adjustment recomputed the
value based upon changing the sawtimber percentage from 65 to 55.6 percent and assuming that the remaining
volume was in pulp or fuel wood valued at average prices for these products for 2001 to 2005 period. This had the
effect of reducing the model values by about 25 percent. In order to have better financial analysis in the
SPECTRUM model this reduction factor was directly applied to all of the timber values in the model for the FEIS
analysis. This yielded estimates of annual average timber revenues for each alternative displayed in the following
table.
Table B-55. Annual Timber Receipts by Decade and Alternative
Alt. A
Alt. B
Alt. Cm
Alt. D
Decade
dollars, thousands
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1

68,972

64,460

53,317

27,082

2

70,746

67,408

51,209

24,260

3

58,532

57,700

49,638

26,128

4

49,248

48,708

47,454

25,524

5

48,329

46,208

42,174

19,626

6

49,496

49,151

42,691

20,765
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In addition to the timber revenues, the ANF receives revenues for minerals and special uses. Over the period from
2001 to 2005, this averaged $95,259. This was also included as average annual revenue in each decade for
efficiency analyses.
Non-market Values
Economists have long considered a variety of other goods and services to be of economic value even when they
are not directly exchanged in financial markets. Most of the other resources provided by the ANF, such as
recreation, water, wildlife, and other values associated with natural places, are not exchanged in markets. To
provide some estimation of these non-market values, a set of non-market values has been established for a 12 hour
recreational visitor day or RVD for certain recreational activities. The following table shows the amount of RVDs
estimated for each of these activities on the ANF, the original 1989 value for these RVDs, and the adjusted value
for 2005.
Table B-56. Recreational Visitor Days and Value by Recreation Type for 1989 and 2005
Value per
Value per
ANF
RVD, 1989 RVD, 2005
Recreation Activity
RVDs
dollars
Camping Picnicking Swimming

876,897

14.02

19.43

Mechanized travel and viewing scenery

53,791

10.53

14.59

Hiking, Horseback Riding, and water travel

50,647

16.27

22.55

Winter Sports

17,846

42.62

59.07

Wilderness

34,874

20.94

29.02

Other Recreation (except wildlife and fish)

18,860

61.43

85.14

Hunting

249,840

45.05

62.44

Fishing

234,225

76.20

105.61

Non-consumptive Wildlife Uses

227,532

43.60

60.43

To identify variations in the projected amount of this recreation, a number of basic assumptions were used relative
to what factors in the alternatives would influence specific activities. Each of the RPA value categories is made up
of a number of more specific activities. Each of these component activities was examined to evaluate how they
could be affected by the alternatives under consideration. Only four activities (backpacking, camping in unroaded
areas, ATV/OHM travel, horseback riding, and bicycling) were considered to directly vary as a result of the
alternatives. Each of these activities could have opportunities expanded or limited as a result of the alternative.
A number of activities varied indirectly as a result of wilderness study recommendation. Wilderness area
recreation activities are treated separately from all other recreation activities; no matter what the recreation
activity is, if it occurs in a wilderness area, it is counted as a wilderness visit or RVD. In order to account for the
change in recreation and wilderness recreation that could occur in the alternative, a number of basic accounting
adjustments were done. These adjustments first determined if the activity could occur on lands that could become
wilderness areas and if the activity was also consistent with wilderness designation. Each of these recreational
activities was then estimated on a per acre basis for the forest. As areas recommended for wilderness increased,
the wilderness recreational use increased based on the per acre estimate and decreased by the same amount
elsewhere.
The following lists the aggregate RPA activities, their component activities and an indication of how these
activities varied by alternative. Recreational activities shown with a W varied as part of the wilderness
accounting. Activities shown with a * varied on some other basis.
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Camping, Picnicking and Swimming
1.

Camping in developed sites (did not vary)

2. W

Primitive camping (varied only as wilderness accounting)

3. W*

Backpacking, camping in unroaded areas: varied based on unroaded areas

4.

Picnicking and family day gatherings (did not vary)

5. W

Other non-motorized activities (varied only as wilderness accounting)

Mechanized Travel and Viewing Scenery
1. W

Viewing natural features on NFS lands (varied only as wilderness accounting)

2.

Off highway vehicle travel: varied based on the potential miles of trail

3.

Driving for pleasure on roads (did not vary)

4.

Motorized water travel (did not vary)

5.

Other motorized activities (did not vary)

Hiking, horseback riding, and non-motorized water travel
1. W

Hiking or walking (varied only as wilderness accounting)

2. W*

Horseback riding: varied based on opportunities for horse use

3.

Non-motorized water travel (did not vary)

Winter Sports
1.

Snowmobiling (did not vary)

2.

Downhill skiing (not present on ANF)

3. W

Cross country skiing and snow shoeing (varied only as wilderness accounting)

Wilderness (varied only as wilderness accounting)
Other non-wildlife recreation
1. W

Visiting historic and prehistoric sites (varied only as wilderness accounting)

2. W

General relaxing, hanging out (varied only as wilderness accounting)

3.

Bicycling: varied based on suitable areas

4. W

Gathering forest products (varied only as wilderness accounting)

Hunting (varied only as wilderness accounting)
Fishing (varied only as wilderness accounting)
Non-consumptive wildlife activities
1. W
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Viewing wildlife, birds and fish (varied only as wilderness accounting)
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Once new base levels were estimated for each of these recreational activities, the projected increase in these levels
was identified for each of the alternatives. Projections from the Northern region of the U.S. as identified in
Projections of Outdoor Recreation Participation to 2050 by Bowker, English and Cordell 1999 were used to
project rates of increase for each of the aggregate RPA activities.
Other non-market values applicable for the ANF have not been calculated. These are difficult to estimate and are
not likely to show substantial variation among the alternatives.
Results of the Analysis
Table B-57 shows the results of the analysis, assuming a discount rate of 4 percent is used for the calculation.
This rate has been established nationally for use in national forest planning. The PNV is identified for each
alternative for a 100 year period. The first row shows the PNV with only ANF costs and revenues taken into
account. The second shows the PNV with ANF costs and revenues and the values of recreation using with the
local projection. The third shows the present net value with the ANF costs and revenues and the values of
recreation using the national projection.
Table B-57. Present Net Value of the Alternatives
Alt. A
Alt. B
Alt. Cm
Efficiency Measure
(2005 dollars, thousands)

Alt. D

PNV (Market Only/Financial)
PNV (Market and Non-market)

879,945

812,775

645,270

223,672

3,119,657

3,056,646

2,874,207

2,429,392

A review of the table indicates that Alternative A has the highest PNV with any of the three measures, followed
by Alternative B and Alternative Cm. Alternative D is lower primarily due to less efficiency in producing market
goods.

Economic Suitability Analysis
One additional economic analysis examined the suitability of major forest types for timber harvest and
production. This analysis examined the discounted costs and revenues of the different silvicultural regimes
modeled in the SPECTRUM runs. This analysis was done with models developed for the FEIS as a number of
changes were made to the model and the economic data between DEIS and FEIS that would affect the results.
Harvest of both existing and regenerated stands was examined in the analysis. All costs and revenues were
estimated to occur at midpoint (of fifth year) of each decade and were discounted at a rate of 4 percent for each
year from the future.
The following activities are associated with the analysis:
•

Timber activities: sale planning, sale preparation and sale administration.

•

Silvicultural Activities (primarily associated with the establishment of the regenerated stand): release,
herbicide treatment, scarification, planting, fencing, site preparation, controlled burning, fertilization, precommercial thinning, and stocking surveys.

Timber activities are expected to occur on all acres harvested, but silvicultural activities do not always occur on
every acre. Estimates of the proportion of these activities likely to occur are included in the model. The amount
and intensity of these activities varies by forest type.
It is not possible to examine every situation presented in the model for this type of economic analysis. Values and
costs may vary with age, certain site conditions, and prescriptions. Represented in the analysis are the
predominant types of harvest prescriptions selected by the SPECTRUM model. Most of these were in the analysis
of Alternative Cm, although a few are from other alternative runs.
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Allegheny Hardwoods
The Allegheny hardwoods forest type contains a large amount of black cherry that contributes to its high value.
Relative to the other forest types, it is easier and faster to regenerate in even-aged silvicultural systems as the
black cherry grows fast and needs less attention. The even-aged silvicultural system was modeled with a
preparatory harvest, or seed cut, followed by a final removal cut. With Allegheny hardwoods, the period between
these two harvests is less than 10 years and is modeled with an assumption of two entries in the same decade in
SPECTRUM. As a result, costs and revenues in the decade of harvest are much higher and there is no separation
in the modeling of the two harvest entries.
The following activities are associated with the Allegheny hardwoods:
•

Timber activities: sale planning, sale preparation and sale administration.

•

Silvicultural Activities: release, herbicide treatment, fencing, site preparation, fertilization, precommercial thinning, and stocking surveys.

Harvest of Existing Stands
Three situations for harvest of existing Allegheny hardwood stands were examined. High stocked stands with a
shelterwood harvest, moderate stocked stands with a shelterwood harvest, and uneven-aged management as
modeled with the RUMFC prescription. Low stocked stands of Allegheny hardwoods were not specifically
examined. It is recognized that these stands would require silvicultural investments to reach higher stocking
levels. Stands of this nature that are poorly stocked with site limitations were otherwise removed from the suitable
harvest base (See earlier discussion on suitable lands for timber production).
Table B-58. Present Net Value for Existing Allegheny Hardwoods (per 100 acres treated)
Shelterwood High
Shelterwood
Uneven-aged
Measure
Stocking
Moderate Stocking
Management
Discounted Costs

$637,900

$639,900

$276,600

Discounted Revenues

$2,348,200

$1,904,600

$669,500

Present Net Value

$1,710,200

$1,264,700

$392,900

As the preceding table shows, Allegheny hardwoods deliver a high return with even-aged harvests that more than
offsets the timber and reforestation costs. The uneven-aged situation has lower discounted costs and revenues due
to an extended regime evaluated for 14 decades in the future. The two shelterwood regimes only evaluate one
decade for the existing regime. A better comparison is made when the existing harvests are combined with
regenerated silvicultural regimes.
Harvest of Regenerated Stands
Two situations for regenerated Allegheny hardwoods stands are displayed in the following table. The first shows a
situation for a shelterwood harvest in decade 9 after an initial harvest in the first decade. The second represents a
regime with a thin in decade 8 and a shelterwood harvest in decade 10.
Table B-59. Present Net Value for Regenerated Allegheny Hardwoods (per 100 acres treated)
Measure
Shelterwood without thinning
Shelterwood With Thinning
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Discounted Costs

$28,300

$27,700

Discounted Revenues

$47,500

$85,500

Present Net Value

$19,300

$57,800
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The discounted costs, discounted revenues, and present net value of the regenerated stands are far less than that of
the existing stands due to the long discount period that reduces the present value.
The existing and regenerated regimes are combined for 1) the highest even-aged return (high stocking in the
existing stand followed by a harvest with thinning), 2) the lower even-aged return (moderate stocking in the
existing stand followed by a harvest without thinning), and 3) the uneven-aged regime, as displayed in the
following table.
Table B-60. Present Net Value for Allegheny Hardwoods Combined (per 100 acres treated)
Even-aged
Even-aged
Measure
Uneven-aged
High
Low
Discounted Costs

$665,600

$668,200

$276,600

Discounted Revenues

$2,433,700

$1,952,100

$669,500

Present Net Value

$1,768,000

$1,284,000

$392,900

Even-aged harvest of Allegheny hardwoods is clearly economically efficient. Most of the alternatives emphasize
even-aged management for the Allegheny hardwoods to create younger age classes. Unless constrained, the
SPECTRUM model selects these even-aged prescriptions when using a maximum PNV objective function. In
some situations, notably in MAs 2.1 and 2.2, these hardwoods are modeled with the uneven-aged prescription.
Upland Hardwoods
The upland hardwood forest type also contains black cherry that contributes to its high value. However, the
proportion of black cherry is lower in upland hardwoods than in Allegheny hardwoods. Red maple and a variety
of other species are present in upland hardwoods. Upland hardwoods are also expected to take longer to
regenerate than Allegheny hardwoods. The even-aged silvicultural system most often used and modeled contains
a preparatory harvest, or seed cut, followed by a final removal cut. With upland hardwoods, the period between
these two harvests is estimated to be approximately 10 years and is modeled with an assumption of two entries in
two consecutive decades in SPECTRUM. As a result, the discounted costs and revenues are lower due to the extra
decade assumed to achieve regeneration.
The following activities are associated with the upland hardwoods:
•

Timber activities: sale planning, sale preparation and sale administration.

•

Silvicultural Activities: release, herbicide treatment, planting, fencing, site preparation, fertilization, precommercial thinning, and stocking surveys.

Harvest of Existing Stands
Three situations for harvest of existing Allegheny hardwood stands were examined: high stocked stands with a
shelterwood harvest, moderate stocked stands with a shelterwood harvest, and uneven-aged management as
modeled with the RUMFC prescription on a high stocked stand. Low stocked stands of upland hardwoods were
not specifically examined. It is recognized that these stands would require silvicultural investments to reach
higher stocking levels. Stands of this nature that are poorly stocked and have site limitations were otherwise
removed from the suitable harvest base (see earlier discussion on suitable lands for timber production).
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Table B-61. Present Net Value for Existing Upland Hardwoods (per 100 acres treated)
Shelterwood High
Shelterwood
Uneven-aged
Measure
Stocking
Moderate Stocking
Management
Discounted Costs
Discounted Revenues
Present Net Value

$319,500

$319,800

$318,400

$1,044,600

$741,400

$261,700

$725,100

$421,600

($56,600)

( ) parenthetical values are negative

As the preceding table shows, the upland hardwoods deliver a high return with even-aged harvests that more than
offsets the timber and reforestation costs. In the uneven-aged situation, the discounted costs exceed the revenues
due to the numerous harvest entries and lower return with each entry. The discounted costs and revenues for the
uneven-aged regime are much lower due to an extended series of harvests over 14 decades. The two shelterwood
regimes only evaluate two decades for the existing regime. A better comparison is made when the existing
harvests are combined with regenerated silvicultural regimes.
Harvest of Regenerated Stands
Only one situation for regenerated upland hardwood stands is displayed in the following table. It shows a situation
for a shelterwood harvest beginning in decade 11, or 90 years after the final removal of the existing stand in the
second decade. While a silvicultural regime with thinning for regenerated stands was available and frequently
selected in the alternative SPECTRUM model, these selections did not include scheduling the final shelterwood
harvests.
Table B-62. Present Net Value for Regenerated Upland Hardwoods (per 100 acres treated)
Measure
Shelterwood Without Thinning
Discounted Costs

$5,100

Discounted Revenues

$17,500

Present Net Value

$12,400

The discounted costs, discounted revenues, and present net value of the regenerated stands are far less than that of
the existing stands due to the long discount period that reduces the present value.
If the regeneration regime is combined with the existing regime, the total PNV for the upland hardwoods is still a
very positive value. Even-aged harvest of upland hardwoods is clearly economically efficient, except in unevenaged management situations. Most of the alternatives emphasize even-aged management for the upland
hardwoods to create younger age classes. Unless constrained, the SPECTRUM model tends to select these evenaged prescriptions only after it has already selected the more efficient Allegheny hardwoods. In some situations,
notably in MAs 2.1 and 2.2, these hardwoods are modeled with the uneven-aged prescription.
Northern Hardwoods
The northern hardwoods forest type consists primarily of beech, hemlock and sugar maple. These species have far
lower timber values than either the Allegheny or upland hardwoods. There is also considerable concern about the
ability to maintain and regenerate northern hardwoods due to the problems associated with beech bark disease,
hemlock woolly adelgid, and sugar maple decline. Northern hardwoods were evaluated with both even-aged and
uneven-aged regimes. Northern hardwoods are expected to take longer to regenerate than Allegheny hardwoods.
The even-aged silvicultural system most often used and modeled contains a preparatory harvest, or seed cut,
followed by a final removal cut. With northern hardwoods, the period between these two harvests is estimated to
be approximately 10 years and is modeled with an assumption of two entries in two consecutive decades in
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SPECTRUM. As a result, discounted costs and revenues are lower due to the extra decade assumed to achieve
regeneration.
The following activities are associated with the northern hardwoods:
•

Timber activities: sale planning, sale preparation and sale administration.

•

Silvicultural Activities: release, herbicide treatment, planting, fencing, site preparation, pre-commercial
thinning, and stocking surveys.

Harvest of Existing Stands
Four situations for harvest of existing northern hardwood stands of ages 100 to 110 were examined: high stocked
stands with a shelterwood harvest, moderate stocked stands with a shelterwood harvest, and uneven-aged
management as modeled with the RUMFC prescription on a high and moderately stocked stand. Low stocked
stands of northern hardwoods were not specifically examined. It is recognized that these stands would require
silvicultural investments to reach higher stocking levels. Stands of this nature that are poorly stocked and have
site limitations were otherwise removed from the suitable harvest base (see earlier discussion on suitable lands for
timber production).
Table B-63. Present Net Value for Existing Northern Hardwoods (per 100 acres treated)
Even-aged
Even-aged
Uneven-aged
Uneven-aged
Measure
Shelterwood
Shelterwood
Management
Management
High
Moderate
High
Moderate
Discounted Costs

$339,800

$339,500

$391,600

$323,000

Discounted Revenues

$390,200

$324,300

$297,200

$89,700

Present Net Value

$50,400

($15,200)

($94,400)

($233,200)

( ) parenthetical values are negative

As the preceding table shows, the northern hardwoods are marginal in their ability to deliver a financial return.
While even-aged shelterwood management can be efficient in high stocked stands, moderate stands are not
estimated to produce a positive discounted net return, although undiscounted revenues exceed undiscounted costs.
In the uneven-aged situation, the discounted costs exceed the revenues due to the numerous harvest entries and
lower return with each entry. The discounted costs and revenues for the uneven-aged regime are much lower due
to an extended series of harvests over 14 decades in the future. This is particularly true for the moderately stocked
stands. The two shelterwood regimes only evaluate two decades for the existing regime.
Harvest of Regenerated Stands
Only one situation for regenerated northern hardwood stands is displayed in the following table. It shows a
situation for a shelterwood harvest beginning in decade 13, or 110 years after the final removal of the existing
stand in the second decade. While a silvicultural regime with thinning for regenerated stands was available, it was
rarely selected in the alternative SPECTRUM model. When selected, it did not include scheduling the final
shelterwood harvests.
Table B-64. Present Net Value for Regenerated Northern Hardwoods (per 100 acres treated)
Measure
Shelterwood Without Thinning
Discounted Costs

$3,100

Discounted Revenues

$5,000

Present Net Value

$1,800
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The discounted costs, discounted revenues, and present net value of the regenerated stands are far less than that of
the existing stands due to the long discount period that reduces the present value. It is expected that the level of
silvicultural investment associated with managing these stands will bring them to full stocking. Thus the
regenerated stand is expected to have a positive return.
If the regeneration regime is combined with the existing regime, the total PNV for northern hardwoods may be
positive value. The future situation and management of northern hardwoods remains unclear and future research
and experimentation is needed. Unless constrained, the SPECTRUM model tends to defer selecting harvest for
these stands. Uneven-aged management may be more desirable to perpetuate these forest types, but reducing the
costs of uneven-aged management is needed to make these prescriptions comparable in efficiency to even-aged
regimes. Generally, northern hardwoods are scheduled for some harvest in order to develop greater knowledge
and experience in their management. These forest types are modeled in MAs 2.1 and 2.2 for these hardwoods with
the uneven-aged prescription.
Oaks
The oak forest type consists primarily of northern red, white, chestnut, black, and scarlet oaks mixed with other
hardwood species. These species have far lower timber values than either the Allegheny or upland hardwoods.
There is also considerable concern about the ability to maintain and regenerate oaks. Oaks in the Allegheny region
are dependent on fire and large openings for regeneration. Concern exists that progressive canopy closure of the
forest will eliminate oaks within the ANF. Oaks were evaluated with both even-aged and uneven-aged regimes,
although the ANF does not regard uneven-aged management as a reasonable method to regenerate oak. The
regeneration sequence for oak demands more active and careful silviculture over a longer period of time.
Techniques, such as scarification of soils, fencing, and controlled burning, are all part of this silvicultural regime.
The even-aged silvicultural system most often used and modeled contains a preparatory harvest, or seed cut,
followed by a final removal cut. With oaks, the period between these two harvests is estimated to be
approximately 20 years and is modeled with an assumption of two harvest entries in three decades in
SPECTRUM. As a result, discounted costs and revenues are lower due to the extra decade assumed to achieve
regeneration.
The following activities are associated with the oak forest types:
•

Timber activities: sale planning, sale preparation and sale administration.

•

Silvicultural Activities: release, herbicide treatment, scarification, planting, fencing, site preparation,
controlled burning, fertilization, pre-commercial thinning, and stocking surveys.

Harvest of Existing Stands
Only two situations for harvest of high stocked, existing oak forest types of ages 120 to 130 were examined.
There are very few moderately stocked oak stands and these are rarely scheduled for any harvest. A shelterwood
harvest sequence and uneven-aged management as modeled with the RUMFC prescription are presented.
Table B-65. Present Net Value for Existing Oaks (per 100 acres treated)
Measure
Even-aged Shelterwood High
Uneven-aged Management High
Discounted Costs

$369,500

$366,600

Discounted Revenues

$294,300

$194,500

Present Net Value

($75,200)

($172,100)

( ) parenthetical values are negative

As the preceding table shows, oak does not presently deliver a positive financial return due to both the limited
return over an extended period of time and the high costs needed to ensure regeneration.
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Harvest of Regenerated Stands
Only one situation for regenerated oak forest types is displayed in the following table. Given the long periods to
develop oak forest types and its lower efficiency, very few complete regeneration situations were found within the
150 year time horizon of the SPECTRUM model. It shows a situation for a shelterwood harvest beginning in
decade 13, or 100 years after the final removal of the existing stand in the third decade. While a silvicultural
regime with thinning for regenerated stands was available, it was selected in a situation that allowed the final
harvest to be completed within the 150 year time horizon of the SPECTRUM model.
Table B-66. Present Net Value for Regenerated Oaks (per 100 acres treated)
Measure
Shelterwood without thinning
Discounted Costs

$3,000

Discounted Revenues

$3,500

Present Net Value

$500

Interestingly, the oaks show a positive return in the regenerated stands. The main reason for this is that most of
the costs associated with creating and managing the regenerated stand have been assigned to the existing stand.
If the regeneration regime is combined with the existing regime, the total PNV for the oak forest types would
remain negative. Widespread concern about the depletion of oaks and their value as a mast source for wildlife has
made efforts to maintain and regenerate the current oak forest types a key component of the vegetation
management of the Forest Plan. Without constraints in the model, SPECTRUM would rarely schedule harvest in
this forest type. Oak forest types are scheduled for some harvest through even-aged management in all of the
management areas that schedule timber harvest. Only MA 2.1 prescribes uneven-aged management for these
types.
Minor Forest Types (Aspen, Hemlock and Conifers)
The minor forest types consist of aspen, hemlock, and conifer stands. These forest types represent approximately
20,000 acres, or less than 5 percent of the total forestland of the ANF. Aspen stands are modeled as having a
clearcut, the hemlock stands are modeled having two thins followed by a preparatory harvest, or seed cut,
followed by a final removal cut in the same decade, and the conifer stands are modeled as having four thins
followed by a preparatory harvest, or seed cut, followed by a final removal cut in the following decade. The aspen
forest types have timber values that are based on pulp and fuelwood values only. Hemlock values are estimated to
decline sharply with increasing age and size. As a result, the PNV values of timber production of these two types
are quite negative. For the conifer forest types, there is greater value, but costs associated with regeneration still
slightly exceed revenues, resulting in a negative PNV for harvest of existing stands. Regenerated stands could not
be evaluated since they do not occur within the planning horizon of the SPECTRUM model. All three minor
forest types are scheduled for harvest on only a limited basis usually in the later decades. Concern about the
depletion of hemlock by hemlock wooly adelgid and the value of conifers for wildlife was a key consideration for
standards and guidelines in the LRMP for the retention of conifers. For aspen, there is considerable concern that
this species could be lost from the ANF without active even-aged regeneration activities. Aspen is well known to
be shade intolerant.
Consideration of Transportation and Logging Costs
Transportation costs were not directly included in the ANF SPECTRUM model. Any further road construction or
reconstruction costs associated with the road network needed for timber harvest activities are expected to be
funded through purchaser specified road construction. This purchaser specified road construction activity is part
of the sale contracts offered by the ANF. Thus timber purchasers are aware of the road costs they will bear to
purchase the timber. Similarly, logging costs on the ANF are generally for ground skidding equipment on low to
moderate slopes, and purchasers understand the logging costs of a particular sale. Submitted bid prices are thus
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adjusted downward as a result of these costs. Experienced values of ANF sales were used to reduce the estimated
timber values (see earlier Economic Efficiency Analysis), thus accounting for the cost of road construction or
reconstruction connected with timber sales.
It is estimated that 113,129 acres of the ANF would require road construction to bring these areas within a halfmile skidding distance without skidding across streams. To access this total land area, approximately 263 miles of
non-system roads (primarily OGM roads) would need to be converted and upgraded to system roads and 168
miles of new construction would be needed. The cost of converting and upgrading the 263 miles of road is
estimated at $30,000 per mile and the cost of constructing the new miles is $50,000 per mile. For each 100 acres
requiring road access, this would add approximately $14,400 of cost per 100 acres harvested at the time of the
initial entry [100*((263*$30,000) + (168*$50,000))/113,129]. If these costs are assumed to occur at the fifth year
for existing harvests (consistent with the previous analysis), they are discounted at 4 percent to $11,835.80 per
100 acres. If this cost is then reduced from the PNV results previously displayed for the existing stands of the four
major forest types, the following changes occur:
Table B-67. PNV per Forest Type with Transportation Costs
Forest Type and Stocking
Original PNV
PNV with Road Cost
Allegheny Hardwood, High

$1,710,200

$1,698,364

Allegheny Hardwood, Moderate

$1,264,700

$1,252,864

Allegheny Hardwood (Uneven-aged)

$392,900

$381,064

Upland Hardwood, High

$725,100

$713,264

Upland Hardwood, Moderate

$421,600

$409,764

Upland Hardwood (Uneven-aged)

($56,600)

($68,436)

$50,400

$38,564

Northern Hardwood, Moderate

($15,200)

($27,036)

Northern Hardwoods (Uneven-aged), High

($94,400)

($106,236)

Northern Hardwoods (Uneven-aged), Moderate

($233,200)

($245,036)

Oaks, High

($75,200)

($87,036)

Oaks (Uneven-aged)

($172,100)

($183,936)

Northern Hardwoods, High

( ) parenthetical values are negative

Adding these transportation costs into the analysis does not fundamentally change the original outcomes. Those
situations with positive PNVs retain positive PNVs, while those with negative PNVs are reduced further.
As existing roads serve a variety of purposes, including recreation and wildlife management, as well as timber
harvest, the cost of road maintenance is not charged to timber in this economic analysis. Cooperative Road
(CWFS) funds used for immediate and deferred road maintenance are collected from timber purchasers in
addition to the purchase price of the timber. This cost is also a consideration similar to purchaser specified road
construction and reconstruction that reduces the bid value of timber.

Economic Impact Analysis
The results of the economic impact analysis are presented in Chapter 3 of the FEIS in Economic Conditions
section. This section briefly describes the data and methods used in the economic impact analysis. The section
describes the IMPLAN/FEAST (Impact Analysis for Planning and Forest Economic Analysis Spreadsheet Tool)
model and the determination of the values used in the economic impact analysis for recreation, wildlife, timber,
federal expenditures, payments to local governments and oil and gas. Much of this information has already been
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covered in the preceding Economic Efficiency Analysis section, so rather than repeat that information in this
section, there will be appropriate cross references
One of the significant changes was a redefinition of the basic economic sectors that are being used by the federal
government to track various activities. Prior to 2002, economic statistics were collected for Standard Industrial
Classifications, or SIC codes. This system identified various types of businesses with a specific code that could be
collapsed into more aggregated codes. Beginning in 2002, a different structure for organizing this information was
implemented that is called the North American Industry Classification System, or NAICS. While the two systems
are similar, NAICS offers a different structure than SIC for reporting. In the presentation of the economic
conditions in Chapter 3 of the FEIS, economic data that describes the conditions of different sectors prior to 2002
is based on the SIC classification, while data after 2002 and the results of the alternatives are based on the NAICS
structure.
IMPLAN/FEAST Model
The primary tool used for estimating the contribution of the ANF to the four county economic region of Elk,
Forest, McKean and Warren Counties of Pennsylvania is IMPLAN. IMPLAN is a software package for personal
computers that uses the latest national input-output tables from the Bureau of Economic Analysis (BEA). The
software was originally developed by the Forest Service and is now maintained by the Minnesota IMPLAN
Group, Inc. (MIG). Data used for the impact analysis is from the most recent secondary data for the four county
ANF economic region. County data is aggregated in the model to develop one IMPLAN model for the four
county ANF economic region.
Input-output analysis gives estimates of employment and labor income for an increase or decrease in final demand
on certain sectors or industries within an economy. Three types of economic impacts are estimated:
1. direct impacts, such as increased demand in sawmills to process timber sold by the ANF
2. indirect impacts, such as purchases of machinery by the sawmill
3. induced impacts, such as spending from wages earned through the direct and indirect impacts
Impacts include all those industries that sell the final product as well as all of the industries involved in the
processing of intermediate products (e.g. logging company to sawmill). Thus, the impact assumes an increase or
decrease in demand is made on the economy and estimates what this change in final demand will mean in
employment and labor income. Impacts are only generated to the extent that industries are present in the ANF
region. If they are not present, the impact is assumed to be on the broader economy outside the ANF region.
A result from this model is the identification of response coefficients for each resource or activity in the ANF
economic region. These impact response coefficients provide a per unit estimate of the economic impact of a
change in the level of a resource or activity. The response coefficients generated within IMPLAN have been
extracted and used in FEAST. The FEAST/IMPLAN information has traditionally been the professionally
accepted means of analyzing effects of Forest Plan alternatives. It provides for an area-wide view of relative
differences of alternatives in employment and labor income. The ANF analysis represents an annual average
impact essentially for the midpoint of the first decade that assumes full implementation of the alternative.
Information used in IMPLAN is specific to Pennsylvania from the year 2002 based upon NAICS data.
Employment and income data was derived from the U.S. Department of Commerce, BEA regional economic
projections from 2002. Basic assumptions of IMPLAN do not include fundamental restructuring of the economy,
nor does it predict the specific future of industry related to the opening or closing of businesses.
Estimating Recreation Impacts
The sub-section on Non-market values in the preceding Economic Efficiency Analysis section described how
base levels of recreation were identified for each of the alternatives. The same basic approach was used to
estimate base levels of recreation for the impact analysis; a discussion on determining base recreation levels will
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not be repeated here. For the economic impact analysis there were four major differences in the estimation of
recreation impacts as compared to estimation of recreation values in the efficiency analysis. These are described
here.
The first difference is that the efficiency analysis used recreation estimates in RVDs, or recreational visitor days,
and the impact analysis is based upon the economic impact associated with a visit. Using the information prepared
in Spending Profiles of National Forest Visitors (Stynes and White, May 2005), spending profiles were developed
per visit for each of the recreational activities in the National Visitor Use Monitoring. These spending profiles are
used in IMPLAN/FEAST to estimate the impacts of these recreational activities on specific economic sectors.
The second difference is that only recreation visitors from outside the four county ANF economic region are
assumed to create an impact upon the region. Since residents within the ANF economic region would be spending
for basic goods and services whether or not they were actively recreating on the ANF, their recreational
expenditures do not create a new impact upon the ANF economic region. It is the spending of outside visitors that
generates the local economic impact. For purposes of the impact analysis, 39 percent (Stynes and White, 2002) of
the recreational visits to the ANF are estimated to be visitors outside the ANF economic region.
The third difference is that the individual recreational activities are again aggregated into different groups to focus
on their impact to the local economy. The non-local visits of each of the specific activities were estimated
consistent with approach described in the previous sub-section on Non-market values in the Economic Efficiency
Analysis section. These groups and their component individual activities are: developed camping, primitive
camping, ATV/OHM use, horseback riding, fishing, hunting, bicycling, snowmobiling, hiking or walking, water
travel, general day use, wilderness visitation, and other.
Primitive camping includes primitive camping and backpack camping in unroaded areas. Water travel includes
motorized water travel and non-motorized travel. General day use includes picnicking and family gathering,
viewing wildlife, viewing natural features, and driving for pleasure. Other activities include viewing prehistoric
and historic sites, general relaxing, hanging out, other motorized activities, cross-country skiing and snow
shoeing, other non-motorized activities and gathering of forest products.
The fourth difference is that the economic impact analysis is for the first decade, not for the 100 year time horizon
for the economic efficiency analysis. The base levels of each of these recreation impacts are estimated for 2002
and projected for the next eight years to estimate the impacts of the alternatives. The projection is based on the
projections for the northern region estimated in Projections of Outdoor Recreation Participation to 2050 by
Bowker, English and Cordell 1999. Some sensitivity analyses were done with other recreation projections. One of
these simply assumed that each activity would increase by 20 percent to the midpoint of the first decade. The
estimated breakdown of recreational visits used in the analysis is displayed in the following table.

B-94

Allegheny National Forest Final Environmental Impact Statement

Appendix B—Description of the Analysis
Table B-68. Recreational Activity by Type and Alternative
Current
Alt. A
Alt. B
Alt. Cm

Activity Group

Alt. D

Developed Camping

24,977

26,072

26,072

26,072

26,072

Primitive Camping

37,315

37,221

39,062

38,543

39,010

OHM use

7,550

7,684

7,886

7,617

5,527

Horseback Riding

3,677

3,872

3,813

3,813

3,485

Fishing

63,219

64,776

64,776

63,197

60,952

Hunting

67,035

68,032

68,032

66,374

64,016

Bicycling

607

631

629

613

590

Water Travel

5,002

5,429

5,429

5,429

5,429

Snowmobiling

145,569

150,908

150,908

147,229

141,999

Hiking and Walking

12,166

12,671

12,671

12,671

12,671

General Day Use

156,659

168,618

168,618

166,106

162,535

Other

83,938

86,411

86,411

84,411

81,567

Wilderness Visitation

10,467

10,362

10,362

24,695

45,076

Estimating Timber Impacts
The impact of timber harvest on the local economy begins with the estimation of the stumpage value and the
quantity of timber estimated to be produced. The preceding section under Economic Efficiency Analysis provided
a description of how stumpage values for ANF timber were estimated for the alternatives. See this section to
understand the calculation of stumpage values. This same basic information was used for the impact analysis.
Timber values are broken down by sawtimber, pulpwood and fuelwood for the economic impact analysis. Based
upon historic average prices from 2001 to 2005, pulpwood value has been $29.43 (in 2005 dollars) per MCF and
fuelwood has been $64.95 per MCF. The remaining timber values as previously described in the Economic
Efficiency Analysis section were assigned to the sawtimber.
Despite the fact that the ANF has a small softwood component in hemlock and conifer stands, approximately 98.5
percent of the volume sold by the forest has been hardwood. Therefore, all timber impacts are represented as
hardwood impacts. The resulting inputs to the IMPLAN/FEAST analysis, including the current level of the past 5
years and the annual average for the midpoint for the alternatives, are displayed in the following table.
Item

Table B-69. Forest Product Impacts by Type and Alternative
Current
Alt. A
Alt B.
Alt Cm

Alt. D

Sawtimber MMCF

1822

6059

5750

4934

2395

Pulpwood MMCF

1067

4043

3836

3300

1598

Fuelwood MMCF

268

796

755

648

314

Sawtimber M dollars

17,740

68,801

64,298

53,178

27,014

Pulpwood M dollars

34

119

113

97

47

Fuelwood M dollars

15

52

49

42

20
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Estimating Federal Expenditures
The sub-section on Costs in the preceding Economic Efficiency Analysis section described the methods used to
estimate the level of the ANF budget for both the current level and for the alternatives. Refer to that section for
this information. For the economic impact analysis there is only one substantial difference.
This difference is that for the economic impact estimation, costs associated with land acquisition for the
alternatives that appear in the preceding discussion on the budget were excluded from the analysis, as these are
not likely to find redistribution within the local economy. For the economic impact analysis, the ANF budget level
is represented as an average of the 2001 to 2005 ANF budgets and the alternatives are represented as an average
for the first decade. The inputs used to represent federal expenditures in thousands of 2005 dollars for the
FEAST/IMPLAN analysis are displayed in the following table.
Table B-70. Expenditures by Alternative
Measure
Current Alt. A
Alt. B Alt. Cm
ANF Expenditures, M dollars

16,814

27,054

27,001

24,533

Alt. D
15,386

Estimating Payments to Local Governments
Payments to local governments were not included in the economic efficiency analysis as it is considered to be a
sharing of revenues between the federal and local governments. The payments to these governments are included
as part of the overall revenue totals. Since all of the alternatives project higher revenues than the average of the
past 5 years (2001 to 2005), it is assumed that all of the counties will opt for payment with the 25 percent fund
when full plan implementation is in place. Therefore, the calculation of the level of payments to local
governments was a straightforward 25 percent share of the total federal revenues anticipated for the ANF during
the plan period. The current level is the actual average of payments to the local governments from 2001 to 2005.
Of these payments approximately 52 percent has been distributed to school districts and 48 percent has been
distributed to townships for road projects. This same breakdown is assumed to continue in the future. The inputs
used to represent payments to local governments in 2005 dollars for the FEAST/IMPLAN analysis are displayed
in the following table.
Table B-71. Payments to Local Governments by Alternative
Measure
Current Alt. A
Alt. B Alt. Cm Alt. D
Payments to Govt., M dollars

5,619

17,267

16,139

13,353

6,946

Oil and Natural Gas
The cumulative effects section in Chapter 3 of the FEIS provides estimates of the economic contribution from the
development of the ANF subsurface for oil and gas production. Since these subsurface development rights are not
held by the ANF, private companies are developing these rights. The discussion in Chapter 3 of the FEIS
estimates the current contribution made by oil and gas and future contribution based on the average scenario
identified in Appendix F that describes the oil and gas resource of the ANF. This section contains a basic
description of the analysis and some more detailed results of this analysis.
Appendix F identified the historic development on the ANF over the past 20 years. This indicated that in the past
5 years (2001 to 2005) an average of 357 wells were drilled for oil and natural gas. It also identified a most likely
projection for the future of 512 new wells drilled each year during the plan period. This considers that the recent
changes in energy prices and availability will stimulate increased development and production from the ANF
subsurface.
One of the first assumptions to make for an economic impact analysis of oil and natural gas development is an
estimation of future prices. Historically, prices for both commodities have been extremely volatile and variable.
This has been true for the recent 5 year period. In both cases, it was assumed that a recent 5 year average would
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understate the prices of these commodities, but that the most recent high prices experienced at the end of 2005
were not likely to persist throughout the plan period. Prices for both commodities have shown some decline since
the end of 2005. Thus a price for each was selected in the high end of the recent range of prices. For oil this was
$50 per barrel of crude oil and for natural gas, $8.00 per MCF.
Secondly, estimates of production for ANF wells were needed. An average well on the ANF provides most of its
production in the first 5 years of operation. An annual production average based upon average production rates for
the state of Pennsylvania suggest that wells produces 2,000 barrels of oil or 4.2 million cubic feet of gas per year
for the first 5 years. For 25 years following this, production drops to 550 barrels of oil per year or 2.2 million
cubic feet of gas per year. Following this, oil production essentially ceases and gas production declines to about 1
million cubic feet or less per year. The cost of developing a well for the ANF was identified as $60,000 per well.
Using this basic production information and comparing this to the current well situation and the projected future
situation suggests that the projected increase in well development will also increase production from the ANF
subsurface. The following table summarizes the estimated levels of well drilling and production for the midpoint
of the plan period (2013).
Table B-72. Current and Projected Oil and Gas Development
Item
Current Level Future Level
Wells Drilled

357

512

Gas Production (MMCF)

19,756

28,153

Oil Production (Barrels)

6,524,075

8,724,700

These estimates were then applied to the FEAST/IMPLAN model to estimate the current and projected
contribution of the ANF’s subsurface oil and gas to the ANF region’s employment and labor income (as shown in
thousands of dollars). The results by sector are displayed in the following table.
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Table B-73. Oil and Gas Developments Contribution to the Local Economy
Current
Projected
Current
Projected
Industry
Labor
Labor
Jobs
Jobs
Income
Income
Agriculture, Forestry and Fishing

3

5

$12.4

$17.2

Mining

977

1,346

$31,637.9

$43,693.3

Utilities

3

4

$252.4

$347.9

Construction

2

3

$100.6

$139.0

Manufacturing

13

18

$674.8

$938.4

Wholesale Trade

7

9

$302.8

$420.5

Transportation and Warehousing

12

17

$492.6

$683.8

Retail Trade

60

83

$1,286.4

$1,778.6

Information

6

8

$227.1

$315.8

Finance and Insurance

13

18

$477.9

$661.8

Real Estate and Rental and Leasing

7

9

$223.4

$310.3

Professional, Scientific, and Technical
Services

18

24

$647.3

$894.7

Management of Companies

4

5

$378.0

$528.9

Administration, Waste Management and
Removal Services

7

10

$157.2

$217.7

Educational Services

6

9

$139.2

$192.2

Health Care and Social Assistance

53

73

$1,766.7

$2,440.3

Arts, Entertainment, and Recreation

16

23

$184.3

$260.1

Accommodation and Food Services

32

44

$341.4

$471.6

Other Services

29

41

$552.2

$763.2

Government

53

73

$2,412.2

$3,323.8

1,321

1,823

$42,266.7

$58,399.2

---

38.0%

---

38.2%

Total Forest Management
Percent Change from Current

Recently, prices have exceeded the estimates of $50 per barrel of oil and $8 for natural gas. Given that the price of
oil and natural gas were far below the $50 and $8 assumptions in 2002, the IMPLAN model is calibrated on a
much lower overall level. There is difficulty in extrapolating estimates of the oil and gas industry to the local
economy using IMPLAN formulated in 2002. Oil and gas activity is a cumulative impact within the ANF and not
a direct effect of the plan itself. The preceding analysis only provides some estimate of the economic impact of
the private subsurface development of the ANF for oil and natural gas, and it should not be regarded as a
definitive estimate.
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INTRODUCTION
The National Forest Management Act and the 1982 Planning Rule require an evaluation of potential wilderness
area designations during forest plan revision. To fulfill this requirement, an inventory and evaluation of roadlesss
areas that may be suitable for congressional wilderness area designation is needed. The first step is the inventory
in which roadless areas are identified for further evaluation as potential wilderness areas. The second step
evaluates the potential addition of the inventoried roadless areas to the National Wilderness Preservation System
(NWPS) to determine the mix of land and resource uses that best meet public needs. According to the Eastern
Wilderness Areas Act of 1975, areas in the East are considered for wilderness study area (WSA) designation. Any
area designated a wilderness study area is subsequently studied to determine its suitability or non-suitability for
preservation as a wilderness area, and a recommendation must be submitted to congress within ten years from the
date of designation as a wilderness study area.
Appendix C is divided into two parts:

•

•

Part One describes the process and requirements used to inventory roadless areas. All areas inventoried
during the Roadless Area Review and Evaluation of 1979 (known as RARE II) and other Allegheny
National Forest (ANF) lands were considered in the inventory process for the revision of the Land and
Resource Management Plan (LRMP).
Part Two presents the wilderness evaluations for each of the areas that met inventory requirements in Part
One. Part Two discusses in detail the capability, availability and need for wilderness area designation and
includes a summary of the current congressionally designated wilderness areas on the ANF.

The planning record contains supplemental data and maps used in the roadless inventory and evaluation.
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PART ONE: THE ROADLESS AREA INVENTORY
PURPOSE
The primary purpose of the roadless area inventory and wilderness evaluation is to determine which areas on the
ANF have the best potential for inclusion in the NWPS. Potential areas are included in the range of alternatives
for recommended wilderness study in the Environmental Impact Statement (EIS). Recommending wilderness
areas is one of the six planning decisions to be considered during forest plan revision.
For the inventory process, the ANF reviewed all National Forest System (NFS) lands that could potentially
qualify as wilderness areas under the Wilderness Act of 1964 and the Eastern Wilderness Act of 1975. These
areas included:

•
•
•

RARE II roadless areas.
Roadless Area Conservation Rule (RACR) roadless areas.
Additional areas requested by the Friends of Allegheny Wilderness (FAW) and the Allegheny Defense
Project (ADP).

The inventory is used primarily to determine which roadless areas have the best potential for recommendation for
wilderness area designations. Therefore, Regional direction and criteria related to wilderness values are part of the
inventory process, as described by the Forest Service Handbook (FSH) 1909.12, Chapter 7.

PREVIOUSLY INVENTORIED ROADLESS AREAS
In 1972 the Forest Service initiated a review of NFS roadless areas known as the Roadless Area Review and
Evaluation (RARE) to determine their suitability for inclusion in the NWPS. No areas were identified on the ANF
in this review. The second review process in 1979, RARE II, resulted in a nationwide inventory of roadless areas
that included 34,358 acres of ANF land. These areas are also RACR areas (as identified in the nationwide
Environmental Impact Statement of January, 1979). This rule addresses how to proceed with long-term
conservation and management of inventoried roadless areas. No other roadless areas were identified on the ANF
in the 1986 Forest Plan or in any other unit plans. The RARE II/RACR inventory includes the following seven
areas:
Tracy Ridge
Cornplanter
Clarion River
Allegheny Front
Minister Valley
Hearts Content
Verbeck Island

9,188 acres
3,012 acres
3,440 acres
7,424 acres
1,375 acres
200 acres
14 acres
24,653 acres

The Pennsylvania Wilderness Act of 1984 (H. Res. 5076) established the Hickory Creek and Allegheny Islands
Wilderness Areas and the Allegheny National Recreation Area (NRA), which is comprised of the Tracy Ridge,
Cornplanter and Allegheny Front RARE II/RACR areas. National recreation areas or other designated special
areas such as scenic areas, research natural areas, or wild and scenic river corridors are not exempt from the
roadless area inventory. These other special areas may be recommended for designation as wilderness areas
provided they meet inventory and evaluation criteria. All of the RARE II/RACR areas have been re-inventoried as
part of the Forest Plan revision process.
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INVENTORY CRITERIA
The criteria used to inventory roadless areas for potential designation as wilderness areas follows direction found
in FSH 1909.12 and the “Land and Resource Management Planning Handbook, WO (Washington Office)
Amendment 1909.12-92-1 Effective 8/3/92” provides in Chapter 7 the criteria for roadless inventory as follows:
7.11 Inventory Criteria. Roadless areas qualify for placement on the inventory of potential wilderness if, in
addition to meeting the statutory definition of wilderness, they meet one or more of the following criteria:
1. They contain 5,000 acres or more.
2. They contain less than 5,000 acres but:
a. Due to physiography or vegetation, they are manageable in their natural condition.
b. They are self-contained ecosystems such as an island.
c. They are contiguous to existing wilderness, primitive areas, Administration-endorsed wilderness,
or roadless areas in other Federal ownership, regardless of their size.
3. They do not contain improved roads maintained for travel by standard passenger-type vehicles, except as
permitted in areas east of the 100th meridian (sec. 7.11b).
Section 7.11 states that in addition to meeting the roadless criteria “roadless areas qualify for placement on the
inventory of potential wilderness if they meet the statutory definition of wilderness.” As defined in Section 2c of
the Wilderness Act of 1964, the definition of wilderness is:
(c) A wilderness, in contrast with those areas where man and his own works dominate the landscape, is
hereby recognized as an area where the earth and its community of life are untrammeled by man, where
man himself is a visitor who does not remain. An area of wilderness is further defined to mean in this Act
an area of undeveloped Federal land retaining its primeval character and influence, without permanent
improvements or human habitation, which is protected and managed so as to preserve its natural
conditions and which (1) generally appears to have been affected primarily by the forces of nature, with
the imprint of man's work substantially unnoticeable; (2) has outstanding opportunities for solitude or a
primitive and unconfined type of recreation; (3) has at least five thousand acres of land or is of sufficient
size as to make practicable its preservation and use in an unimpaired condition; and (4) may also contain
ecological, geological, or other features of scientific, educational, scenic, or historical value.
7.11a Criteria for Including Improvements. Roadless areas may qualify for inventory as potential wilderness
even though they include the following types of areas or features.
1. Airstrips and heliports.
2. Cultural treatments involving plantations or plantings where the use of mechanical equipment is not
evident.
3. Electronic installations, such as televisions, radio, and telephone repeaters, and the like, provided their
impact is minimal.
4. Areas with evidence of historic mining (50 plus years ago). Do not include areas of significant current
mineral activity, including prospecting with mechanical earth-moving equipment. The inventory may
include areas where the only evidence of prospecting are holes that have been drilled without access
roads to the site. Inventoried roadless areas also may include:
a. Areas that otherwise meet the inventory criteria if they are covered by mineral leases having a
"no surface occupancy" stipulation.
b. Areas covered by mineral leases that otherwise meet inventory criteria only if the leasee has not
exercised development and occupancy rights. If and when these rights are exercised, remove the
area, or portion, affected, from the inventory unless it is possible to establish specific occupancy
provisions that would maintain the area in a condition suitable for wilderness.
5. National Grasslands. National Grasslands may have structures or evidence of vegetative manipulation
resulting from past management practices. National Grassland roadless areas containing the following
features may be inventoried:
Allegheny National Forest Final Environmental Impact Statement
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6.
7.

8.
9.

10.
11.

a. Vegetation type conversions that are reverting to native vegetation with minimal evidence of
cultivation.
b. Less than 1 mile of interior fence per section.
Areas of less than 70 percent Federal ownership, if it is realistic to manage the Federal lands as
wilderness, independent of the private land.
Minor structural range improvements (FSM 2240.5) such as fences or water troughs. Exclude areas
where nonstructural range improvements are readily visible and apparent. Areas with spray or burning
projects are permissible if there is little or no evidence of the project.
Recreation improvements such as occupancy spots or minor hunting or outfitter camps. As a general rule, do
not include developed sites. Areas with minor, easily removable recreation developments may be included.
Timber harvest areas where logging and prior road construction are not evident. Examples include those
areas containing early logging activities related to historic settlement of the vicinity, areas where stumps
and skid trails or roads are substantially unrecognizable, or areas where clearcuts have regenerated to
the degree that canopy closure is similar to surrounding uncut areas.
Ground-return telephone lines, if a right-of-way has not been cleared.
Watershed treatment areas if the use of mechanical equipment is not evident. The inventory may include
areas where minor watershed treatment has been accomplished manually, such as small handconstructed gully plugs.

7.11b Criteria for Roadless Areas in the East. National Forest System lands in the eastern United States have
been acquired over time from private ownership. Criteria for inventorying roadless areas in the East recognize
that much, if not all of the land, shows some signs of human activity and modification even though they have
shown high recuperative capabilities. Roadless areas east of the 100th meridian qualify for inventory as
potential wilderness if:
1. The land is regaining a natural, untrammeled appearance.
2. Improvements existing in the area are being affected by the forces of nature rather than humans and are
disappearing or muted.
3. The area has existing or attainable National Forest System ownership patterns, both surface and
subsurface, that could ensure perpetuation of identified wilderness values.
4. The location of the area is conducive to the perpetuation of wilderness values. Consider the relationship
of the area to sources of noise, air, and water pollution, as well as unsightly conditions that would have
an effect on the wilderness experience. The amount and pattern of Federal ownership is also an
influencing factor.
5. The area contains no more than a half mile of improved road for each 1,000 acres, and the road is under
Forest Service jurisdiction.
6. No more than 15 percent of the area is in non-native, planted vegetation.
7. Twenty percent or less of the area has been harvested within the past 10 years.
8. The area contains only a few dwellings on private lands and the location of these dwellings and their
access needs insulate their effects on the natural conditions of Federal lands.
Sections 7.11, 7.11a, and 7.11b of FSH 1909.12, WO (Washington Office) Amendment 1909.12-92-1, effective
8/3/92, all apply to national forests in the Eastern Region of the Forest Service. Areas included in the inventory
must meet all criteria listed in the FSH. However, special attention has been given to section 7.11b that
specifically addresses criteria for roadless areas in the East.

Forest Service Region 9 (Eastern Region) GUIDELINES
The R9 Guidelines for Completing Roadless Area Inventories during Forest Plan Revision (August 1997)
provides further clarification of the FSH 1909.12 for application to the Eastern Region. The R9 Guidelines
provide application guidance for the primary criteria listed in FSH 1909.12. The ANF used these guidelines to aid
in the roadless inventory process. The planning record contains a copy of the R9 Guidelines.
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INVENTORY PROCESS AND RESULTS
The ANF used a multiple-step process to identify which areas qualify for the updated inventory of roadless areas
in the LRMP. In each step, areas of the ANF were analyzed the using the criteria found in FSH 1909.12 to
determine if they should be included in the inventory or eliminated. Areas were not eliminated based on not
meeting one criterion alone, rather they were eliminated for not meeting two or more of the criteria. The process
and results follows.
Step One
Using geographic information system (GIS) data, the ANF initially established analysis areas to be inventoried.
The ANF was mapped into polygons of three size groups: 5,000 acres or more, 2,500 acres to 4,999 acres and
1,500 acres to 2,499 acres. The mapped analysis areas were bound by Federal, state, county, township and/or
Forest Roads (FR) open and maintained for passenger cars (operation maintenance level 3, 4 and/or 5).
Once these areas were established, they were initially evaluated against 7.11.1 and 7.11.2 criteria.
7.11.1 “They contain 5,000 acres or more.”
7.11.2 “They contain less than 5,000 acres but:
a. Due to physiography or vegetation, they are manageable in their natural condition.
b. They are self-contained ecosystems such as an island.
c. They are contiguous to existing wilderness, primitive areas, Administration-endorsed wilderness,
or roadless areas in other Federal ownership, regardless of their size.”
Application of the Criteria
7.11.1 All areas greater than 5,000 acres are further evaluated in subsequent steps. These areas represent 62
percent of the ANF or 314,237 acres.
7.11.2 All areas greater than 2,000 acres are further evaluated in subsequent steps. These areas represent 21
percent of the ANF or 105,118 acres. All areas between 1,500 acres and 2,000 acres (representing 6% of the ANF,
or 32,779 acres) were further evaluated in Step One to determine if they were viable candidates for further
evaluation in subsequent steps. Multiple factors were used to further evaluate these areas as they relate to 7.11a
and 7.11b criteria and boundaries. As per R9 Guidelines, boundaries should follow natural or relatively permanent
human-made features, including:
a. Natural features such as live streams, well-defined ridges or drainages.
b. Human-made features such as roads, trails, dams, power lines, pipelines, bridges, property lines, and
state or ANF boundaries.
c. Boundaries should not cross power lines, state/county roads or major access roads.
d. Narrow, elongated, gerrymandered areas are not suitable; the boundary should provide an easily
managed area.
e. A cherry-stemming boundary around roads into or through roadless areas is not appropriate.
f. Roadless areas can contain less than 70 percent Federal ownership, but only if it is realistic to manage
the Federal lands as a wilderness area, independent of the private land.
g. Locate boundaries to avoid conflict with important existing or potential public uses outside the
boundary, which could result in non-conforming demands on the area if it were to become a
wilderness area.
All areas less than 1,500 acres were eliminated in this step. This represents 11 percent of the ANF, or 54,338
acres. These areas were primarily assessed in terms of the R9 Guidelines and 7.11.b.3 criteria requiring that “The
area has existing or attainable National Forest System ownership patterns, both surface and subsurface, that
could ensure perpetuation of wilderness values,” and 7.11.b.4 criteria stating that “The location of the area is
conducive to the perpetuation of wilderness values.” Consideration of the relationship of the area to sources of
noise, air, and water pollution, as well as unsightly conditions that would have an effect on the wilderness
experience (7.11.b.4), was given. The amount and pattern of Federal ownership was also evaluated along with
Allegheny National Forest Final Environmental Impact Statement
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shape; boundaries; whether or not they are contiguous to existing wilderness areas, primitive areas,
Administration-endorsed wilderness, or roadless areas in other Federal ownership, regardless of size; and their
close proximity to private lands and associated access. Individual analysis areas were not assigned to these GIS
polygons. They were evaluated based on a broad assessment of maps and GIS data. When evaluating a possible
expansion of an existing wilderness area (7.11.2c), there should be no improved road, railroad, or utility corridor
separating the existing area from the expansion area. If a barrier separated the areas, the wilderness area would not
be expanded and the areas were evaluated independently (R9 Guidelines for Completing Roadless Area
Inventories during Forest Plan Revision, 1997). After a review of these influencing factors, no areas less than
1,500 acres were considered capable of providing conditions that are conducive to the perpetuation of wilderness
values. Other considerations in regard to size and location of smaller areas on the ANF follow.
Considerations in Regard to Size and Location of Smaller Areas (<1,500 acres)
A complete assessment of all critical thresholds significant to minimum area or size for wilderness area
designation is beyond the state of current knowledge (Haney, J.C., et al. 2000, Gauging the Ecological Capacity
of Southern Appalachian Reserves: Does Wilderness Matter? p. 136). Ecosystem size or the ecological capacity
(ecological structure and the underlying functional processes that maintain that structure) is dependent on both the
characteristics of the area itself and the surrounding landscape matrix (Haney, et al. 2000 p. 128). If either a single
unit or the wilderness system as a whole is too small, protection of an ecological or wilderness attribute is likely
jeopardized. For example, an area may be too small to sustain viable populations of certain wildlife, or too small
to withstand disturbances such as windthrow, ice storms, and/or insect and disease infestations.
An ecosystem, self-contained or otherwise, is one that should contain a minimum dynamic scenario of which all
successional stages (early, mid, late, and old growth) are expected to be maintained at all times by natural
disturbances. Maintenance of such structural diversity by natural means is dependent on disturbance frequency
and spatial extent for the disturbance. Large, rather than small scale, disturbances are more important in relation to
the size of an area, because an area large enough to accommodate the most extreme disturbance will automatically
accommodate smaller, less catastrophic ones (Haney, et al. 2000). Historical large scale disturbances on the ANF
have been caused by both native and non-native insects and diseases, ice storms, fire, windthrow from tornadoes
and other high intensity storms, and extensive browsing by deer. Natural disturbance patterns on the ANF can
result in interrupted patterns of forest succession, causing instantaneous change from mature forest condition to
young forest or non-stocked condition on a large scale (see 3.1.1 Forest Vegetation section of the Final EIS).
As mentioned, another factor affecting minimum dynamic size is the surrounding landscape matrix. Within the
proclamation boundary, the ANF is fragmented by large tracts of private land, extensive oil, gas and mineral
(OGM) development and thousands of miles of roads and trails. The landbase within the proclamation boundary
is 32 percent other ownership and 68 percent NFS lands, and there are over 4,400 miles of roads and over 1,000
miles of trails. Intensive human use of the land, including timber harvest and OGM development, has altered the
landscape for more than 100 years and will continue. Also, within this matrix of land is stratification of surface
and subsurface ownership with 93 percent, or 478,283 acres, of the ANF subsurface mineral estate privately
owned (Lands Status Atlas). Privately owned OGM development is scattered throughout the ANF with an
estimated 8,000 wells and 1,250 miles of associated roads. By 2020 an additional 7,680 wells and 3,120 miles of
roads are possible (see Appendix F, Final EIS). The edge effect of human influence permeates interior forest
areas. In particular, these factors (landscape ownership matrix, location, shape, edge effect, fragmentation,
extensive road system, wide-scale human influence, private land , access, subsurface ownership and associated
well and road development, and the presence of large scale natural disturbance) affect the ability of smaller areas
to function as intact, self-contained ecosystems where human influence would preclude a wilderness experience
or value. The shape and location of the area on the ANF (as expressed in 7.11.b.4) was a key factor in determining
whether or not these smaller areas are conducive to the perpetuation of wilderness values.
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Results
Tables C-1 through C-3 summarize the results of Step One and includes the following information:
•
•
•
•
•

The alpha-numeric labels used to identify the analysis areas and their size.
Whether or not they are self-contained ecosystems such as an island (7.11.2.b).
Whether or not they are contiguous to other existing wilderness areas, primitive areas, Administrationendorsed wilderness, or roadless areas in other Federal ownership, regardless of their size. (7.11.2.c)
Whether they contain an area of special interest.
Whether or not they are being eliminated.

Allegheny National Forest Final Environmental Impact Statement
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Table C-1. Summary of Step One (Areas 5,000 acres or more)

1-1
1-2
1-3
1-4
1-5
1-6
1-7

Size
(acres)
29,602
14,916
14,466
13,001
12,976
12,334
11,598

Contiguous to
Wilderness
No
No
No
No
No
No
No

1-8

11,160

No

No

1-9

10,651

No

No

1-10

10,456

No

No

1-11

10,002

No

No

1-12

9,990

No

No

1-13
1-14
1-15
1-16
1-17
1-18
1-19

8,714
8,714
8,470
8,179
8,085
7,777
7,395

No
No
No
No
No
No
No

No
No
No
No
No
No
No

1-20

7,424

No

No

1-21
1-22
1-23

7,127
7,076
7,003

No
No
No

No
No
No

1-24

6,234

No

No

1-25
1-26
1-27
1-28
1-29
1-30
1-31

6,130
5,895
5,744
5,722
5,509
5,477
5,418

No
No
No
No
No
No
No

No
No
No
No
No
No
No

1-32

5,378

No

No

1-33
1-34
1-35

5,351
5,194
5,069

No
No
No

No
No
No

Area

C-8

Island
No
No
No
No
No
No
No

Areas of Special
Interest
Tionesta
No
No
No
No
No
No
Hickory Creek
Wilderness Addition
Morrison (also known
as Chappel Fork)
No
Tracy Ridge
RARE II
Minister Valley
RARE II
No
No
No
No
No
No
No
Allegheny Front
RARE II
No
No
No
Clarion River
RARE II
No
No
No
No
No
No
Allegheny Reservoir
Chestnut Ridge (also
known as Sugar Run)
No
No
No

Eliminate
(Yes or No)
No
No
No
No
No
No
No
See discussion
below
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Table C-2. Summary of Step One (Areas 2,500 to 4,999 acres)
Size
Contiguous to
Areas of Special
Area
Island
(acres)
Wilderness
Interest
2-1
4,947
No
No
No
2-2
4,860
No
No
No
2-3
4,859
No
No
No
2-4
4,690
No
No
No
2-5
4,546
No
No
No
2-6
4,260
No
No
No
2-7
4,210
No
No
No
2-8
4,116
No
No
No
2-9
4,105
No
No
No
2-10
3,753
No
No
No
2-11
3,642
No
No
No
2-12
3,559
No
No
No
2-13
3,530
No
No
No
2-14
3,354
No
No
No
2-15
3,310
No
No
No
2-16
3,257
No
No
No
Cornplanter
2-17
3,215
No
No
RARE II
2-18
3,154
No
No
No
2-19
3,098
No
No
No
2-20
3,091
No
No
No
2-21
2,938
No
No
No
2-22
2,836
No
No
No
2-23
2,821
No
No
No
2-24
2,650
No
No
No
2-25
2,806
No
No
No
2-26
2,805
No
No
No
2-27
2,786
No
No
No
2-28
2,749
No
No
No
2-29
2,623
No
No
No
2-30
2,548
No
No
No
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Eliminate
(Yes or No)
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Table C-3. Summary of Step One (Areas less than 2,500 acres)
Area

Size
(acres)

Contiguous to
Wilderness

Island

Areas of Special
Interest

Eliminate
(Yes or No)

3-1

2,423

No

No

Hearts Content
RARE II

No

3-2

2,411

No

No

No

No

3-3

2,327

No

No

No

No

3-4

2,275

No

No

No

No

3-5

2,102

No

No

No

No

3-6

2,037

No

No

No

No

3-7

1,963

No

No

No

Yes

3-8

1,960

No

No

No

Yes

3-9

1,836

No

No

No

Yes

3-10

1,802

No

No

No

Yes

3-11

1,773

No

No

No

Yes

3-12

1,759

No

No

No

Yes

3-13

1,617

No

No

No

Yes

3-14

1,750

No

No

No

Yes

3-15

1,592

No

No

No

Yes

3-16

1,584

No

No

No

Yes

3-17

1,554

No

No

No

Yes

3-18

14

No

Yes

Verbeck Island
RARE II

No

The Areas of Special Interest column identifies which analysis areas contain the RARE II areas or areas that have
been identified by individuals or special interest groups, such as the FAW or ADP. These groups have submitted
proposals to the ANF suggesting that these areas be designated as wilderness areas, or in some cases, as an NRA.
These Areas of Special Interest can be tracked throughout the process by referring to the analysis area in which
they are contained. For example, area 1-1 is a 29,602 acre analysis area and includes the Tionesta Scenic and
Research Natural Areas which are 4,131 acres. Maps showing the analysis areas are contained in the project
record as well as in the GIS database at the ANF Supervisor’s Office in Warren, PA.
There are 83 total mapped analysis areas. There are 35 areas 5,000 acres or more (1-1 to 1-35), 30 areas 2,500
acres to 4,999 acres (2-1 to 2-30), 17 areas 1,500 acres to 2,499 acres (3-1 to 3-17) and the Verbeck Island RARE
II area at 14 acres (3-18). All acreage for each analysis area includes only NFS lands. No private lands are
included in the acreages shown in the tables above. However, there are many instances where private land is
contained within the mapped areas and/or adjacent to areas that often formed ill-defined boundaries.
A total of 11 analysis areas were eliminated in this step (areas 3-7 through 3-17). These areas were not selfcontained ecosystems nor were they contiguous to existing wilderness, primitive areas, Administration-endorsed
wilderness, or roadless areas in other Federal ownership. These areas were eliminated based on further evaluation
of 7.11.b criteria and boundaries, as depicted in Table C-4, Reasons for Eliminating Areas 3-7 thru 3-17.
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Table C-4. Reasons for Eliminating Areas 3-7 thru 3-17
Total
Reason(s)
Number
Supplemental Notes
Acres
Removed *
Contains extensive OGM development and a utility corridor in
A, B, C, D
lower section. Odd, indented, long and narrow shape. Extensive
1,963
3-7
R, P, W
private land to the east. No large topographic features for
separation from adjacent private lands. OGM roads in area.
A, B, C, D
Contains OGM development and OGM access roads in northeast
1,960
3-8
P, W
quarter. Adjacent private lands.
Odd, long, indented and narrow shape. Contains extensive OGM
A, B, C, D
1,836
development and OGM roads. Extensive private land and OGM
3-9
R, P, W
development in surrounding area.
Contains 4 utility corridors dividing area into 6 smaller pieces and
A, B, C, D
1,802
3-10
contains OGM development in northwest half. Bounded primarily
R, P, W
by private land and extensive OGM development.
Odd, amoeba-like shape. Extensive private land adjacent to area
A, B, C, D
1,773
3-11
with OGM development. Contains extensive OGM development
R, P, W
and OGM roads.
Long, linear and narrow shape. Adjacent to area 3-9. Contains
A, B, C, D
1,759
3-12
extensive OGM development and OGM roads. Adjacent lands also
R, P, W
highly developed OGM.
Long, linear and narrow shape almost divided into two pieces by
E,
1,617
3-13
private land. Utility corridor on far southeast side reducing size
R, P, W
further.
Contains one utility corridor dividing area into 2 smaller pieces.
A, B, C, D
1,750
Contains OGM development and OGM roads and extensive OGM
3-14
W
development in surrounding area.
Contains extensive OGM development, OGM roads and utility
A, B, C, D
1,592
3-15
corridor in north portion. Odd, amoeba-like shape. Extensive OGM
R, W
development on adjacent lands east, west and north.
Contains 2 utility corridors dividing area into 3 smaller pieces and
A, B, C, D
1,584
contains OGM development scattered throughout. Extensive OGM
3-16
R, W
development throughout surrounding area.
C, D, E
Oddly shaped geometric pattern indented with private land in
1,554
3-17
R, P, W
northwest quarter. Surrounded by private land.
* PRIMARY REASONS FOR REMOVAL FROM FURTHER CONSIDERATION
Does not meet 7.11.b.1 criteria. Due to development within the area, the natural, untrammeled
A
appearance is modified.
Does not meet 7.11.b.2 criteria. Improvements existing in the area are being affected by the
B
forces of humans rather than the forces of nature and are not disappearing or muted.
Does not meet 7.11.b.3 criteria. The area has ownership patterns, either surface or subsurface,
C
that would not ensure perpetuation of wilderness values.
Does not meet 7.11.b.4 criteria. The location of the area is not conducive to the perpetuation of
D
wilderness values due to amount and pattern of Federal ownership and adjacent or interior
private lands.
Does not meet 7.11.b.8 criteria. The area contains extensive private lands and the location of
E
private lands and their effects are not insulated from the natural conditions of Federal lands.
* SUPPLEMENTAL REASONS–BOUNDARY CONSIDERATIONS
R
Ratio of edge to area is relatively high; long, narrow shape, gerrymandered or amoeba-like.
P
Not easily separated from adjacent private lands.
W
Narrow in areas, less than 1 to 2 miles wide.

Allegheny National Forest Final Environmental Impact Statement

C-11

Appendix C—Roadless Area Inventory and Wilderness Area Evaluation

Discussion of RARE II Areas and Areas of Special Interest
The 12 RARE II areas and Areas of Special Interest fell within one of the mapped alpha-numeric areas as shown
in Table C-5. Additional lands that were contiguous to RARE II areas were included in order to determine the
maximum extent of the area which may qualify as roadless. These 12 areas will be given a close examination and
consideration throughout this process.
Table C-5. Summary of RARE II and Special Interest Areas
Area
Area Name
Area Size (Acres)
1-1
Tionesta
29,602
1-8
Hickory Creek Addition
1,823
Morrison, also known as
1-9
10,651
Chappel Fork
1-11
Tracy Ridge
10,002
1-12
Minister Valley
9,990
1-20
Allegheny Front
7,424
1-24
Clarion River
6,234
1-31
Allegheny Reservoir
5,418
1-32
Chestnut Ridge
5,378
2-17
Cornplanter
3,215
3-1
Hearts Content
2,423
3-18
Verbeck Island
14

RARE II Size (Acres)
Not a RARE II area
Not a RARE II area
Not a RARE II area
9,188
1,375
7,424
3,440
Not a RARE II area
Not a RARE II area
3,012
200
14

Hickory Creek Addition
Area 1-8 was analyzed to determine if there was an opportunity to expand Hickory Creek Wilderness Area from
9,337 acres to 11,160 acres. There is a well-defined and maintained utility corridor that prohibits expansion of this
Wilderness Area. As per the R9 Guidelines for this process, expansion of wilderness areas can not occur across
utility corridors. Since this area could not be expanded, it became a stand-alone analysis area which is further
considered in the steps below.
Allegheny Front
The Allegheny Front RARE II Area, contained within area 1-20, is comprised of two NFS land units: one unit
totals 7,217 acres and the other totals 207 acres. The 207 acre land parcel is completely separated from the larger
parcel by approximately 1,420 acres of private lands. This 207 acre area is not considered manageable in its
natural condition (criteria 2a), nor is it a self-contained ecosystem such as an island (criteria 2b), nor is it
contiguous to any existing wilderness areas (criteria 2c). It also does not meet 7.11.b.4 or 7.11.b.8 criteria. The
small 207 acre land parcel is being eliminated from further evaluation due this combination of criteria. Area 1-20,
Allegheny Front RARE II Area will be further evaluated as a 7,217 acre single analysis area.
Step Two
Using the maps and GIS analysis results from Step One, analysis areas that were not previously eliminated were
further analyzed in Step Two against criteria contained within 7.11.a and 7.11.b. The following primary criteria
were applied in this step:
7.11.a Criteria for Including Improvements.
7.11.b.1 “The land is regaining a natural untrammeled appearance.”
7.11.b.2 “Improvements existing in the area are being affected by the forces of nature rather than humans and
are disappearing or muted.”
7.11.b.4 “The location of the area is conducive to the perpetuation of wilderness values. Consider the relationship
of the area to sources of noise, air, and water pollution, as well as unsightly conditions that would have an effect on
the wilderness experience. The amount and pattern of Federal ownership is also an influencing factor.”
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7.11.b.5 “The area must contain no more than 1/2 mile of improved road for each 1,000 acres and the road is
under Forest Service jurisdiction.”
Application of the Criteria
These criteria all involve evaluating the extent of development in the areas to determine whether or not there are
existing improvements and/or activities that would affect “potential wilderness values” (7.11.a), the “natural
untrammeled appearance” (7.11.b.1), whether the “the area is being affected by the forces of nature rather than
humans” (7.11.b.2), and if “the location is conducive to the perpetuation of wilderness values” (7.11.b.4).
Guideline L of the R9 Guidelines (p. 8) was used to help identify improvements that are not allowed in
inventoried roadless areas.
Improvements not allowed (R9 Guidelines):
1. Significant current mineral activity.
2. Areas of prospecting with mechanical earth moving equipment.
3. Significant developed recreation sites judged difficult to obliterate and rehabilitate. Recreation
developments which would be difficult to obliterate include highly developed campgrounds or other
facilities which have paved access, vault toilets, paved parking lots, pavilions, boat ramps or other such
constructed features.
4. Active railroads and abandoned railroad beds that have significant cut and fills, old trestles, bridge
abutments and cinder surfacing.
5. Pipelines, transmission lines and utility corridors.
6. High standard trails with surfaces difficult to rehabilitate to primitive standards. Trails with paved
surfaces or those designated for motorized use by ATV or snowmobile were considered high standard
trails. Non-motorized trails which were not paved, such as hiking or cross-country skiing trails were not
considered to be high standard trails.
Significant current mineral activity was considered to be a combination of active wells plus roads that access the
active wells. An active well alone or a road used to access abandoned or plugged wells was not considered
significant current mineral activity. Active wells on the ANF generally have a pump and other developments
which have been installed at the site. Roads are used to access subsurface mineral rights and are used for hauling
heavy equipment and machinery and for prospecting with mechanical earth moving equipment. Only those wells
identified in GIS databases as active were included as long as GIS data also identified associated well access
road(s). The combination of active wells plus road access is evaluated to determine significant current mineral
activity.
Pipelines, transmission lines and utility corridors are spread across the ANF. These include above and below
ground corridors for telephone, powerline and water supply transmission as well as pipeline corridors used to
transfer oil and gas. In some areas, where there is significant mineral activity, pipelines are highly concentrated.
There are easements or rights-of-way passages granted for the use of these corridors. Development and use of
utility corridors would not be conducive to preserving wilderness values.
For the 7.11.b.5 criteria, roads under state, county, townships, or other ownerships are not included in a roadless
area since the Forest Service does not have authority to regulate use on those roads. 7.11.b.5 states that “Roadless
Areas east of the 100th meridian” shall have “no more than a half mile of improved road for each 1,000 acres, and
the road is under Forest Service jurisdiction.”
In 1997, the Regional Office recommended the following definitions of an improved road:
“An improved road is any constructed or existing feature or facility created on the land for the purpose of travel
by passenger vehicles (four wheeled, 2 wheel drive) which are legally allowed to operate on forest roads or
public roads and highways, and vehicles are greater than 50 inches in width. Said facility will have an area for
vehicles to travel on and will incorporate some manner for the disposal of surface runoff.” (Bill Rees, Regional
Office Engineering, 3/26/97)
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Improved roads for the ANF include:
1. All maintenance level 3, 4 and 5 Forest Service, state, county or township roads.
2. Some maintenance level 2 roads within areas further analyzed (reconfigured). On a case-by-case basis,
level 2 roads were considered to be improved if they are drivable by four-wheeled, 2 wheel drive vehicle
and are maintained to legally allow public use by any type of vehicle.
3. Roads that access private land.
The following definitions are the objective maintenance levels for roads on the ANF. These represent the desired
maintenance level for the road. The operational maintenance level is the maintenance level the road is being
maintained to and may not, in some cases, coincide with the objective maintenance level. The five objective
maintenance levels described below defines the level of service and maintenance required for a specific road,
consistent with road management objectives and maintenance criteria.
Maintenance Level 1: Assigned to intermittent service roads during the time they are closed to vehicular traffic.
The closure period must exceed 1 year. Basic custodial maintenance is performed to keep damage to adjacent
resources below an acceptable level and to perpetuate the road to facilitate future management activities.
Emphasis is normally given to maintaining drainage facilities and runoff patterns. Planned road deterioration may
occur at this level. Appropriate traffic management strategies are prohibit and eliminate. Roads receiving level 1
maintenance may be of any type, class or construction standard, and may be managed at any other maintenance
level during the time they are open for traffic. However, while being maintained at level 1, they are closed to
vehicular traffic, but may be open and suitable for non-motorized uses.
Maintenance Level 2: Assigned to roads open for use by high clearance vehicles. Passenger car traffic is not a
consideration. Traffic is normally minor, usually consisting of one or a combination of administrative, permitted,
dispersed recreation, or other specialized uses. Log haul may occur at this level. Appropriate traffic management
strategies are either discourage or prohibit passenger cars or accept or discourage high clearance vehicles.
Maintenance Level 3: Assigned to roads open and maintained for travel by a prudent driver in a standard
passenger car. User comfort and convenience are not considered priorities. Roads in this maintenance level are
typically low speed, single lane with turnouts and spot surfacing. Some roads may be fully surfaced with either
native or processed material. Encourage and accept are appropriate traffic management strategies. Discourage or
prohibit strategies may be employed for certain classes of vehicles or users.
Maintenance Level 4: Assigned to roads that provide a moderate degree of user comfort and convenience at
moderate travel speeds. Most roads are double lane and aggregate surfaced, but some roads may be single lane.
Some roads may be paved and/or dust abated. The most appropriate traffic management strategy is encourage.
However, the prohibit strategy may apply to specific classes of vehicles or users at certain times.
Maintenance Level 5: Assigned to roads that provide a high degree of user comfort and convenience. Normally,
roads are double-lane, paved facilities. Some may be aggregate surfaced and dust abated. The appropriate traffic
management strategy is encourage.
Results
GIS data was used to show the extent and location of improvements. If an area contained improvements that are
not allowed, the area was then examined to determine if it could be reconfigured to exclude those improvements
that are not allowed. By examining the location and spatial distribution of the improvements, viable analysis areas
could still exist, especially within the larger analysis areas. Boundary considerations were based on the R9
Guidelines to “follow natural or relatively permanent human-made features.” Utility corridors, improved roads,
private inholdings and natural features were used to reconfigure new analysis area boundaries where feasible.
Natural features such as ridgelines, streams or other prominent features were used to draw new boundaries where
appropriate and available. The reconfigured areas excluded significant current mineral activity, highly developed
recreation sites, railroads, utility corridors, some private lands and high standard trails. Not all areas could be
reconfigured due to the location, boundary, shape, topography or amount of improvements in the area. Extensive
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flat topography was not conducive for establishing new boundaries around improvements. New acreages were
calculated for each reconfigured area. If the areas could not be reconfigured and they contained disqualifying
improvements, they were eliminated.
Tables C-6 and C-7 summarize the results of Step Two. The tables display road density (ML 3, 4, and 5 roads
only), OGM activity (active wells and roads), indicates whether or not utility corridors were contained within the
areas, and whether or not an area was eliminated or reconfigured.
Table C-6. Summary of Existing Improvements (Areas >5,000 acres)
Improved
Roads
(miles)

Road Density
Well
Active
(miles/1,000
Roads
Wells
acres)
(miles)
A
B
Primary Reason for Elimination

Area

Size
(Acres)

1-1
1-2
1-3
1-4
1-5
1-6
1-7
1-8
1-9
1-10
1-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26

29,602
14,916
14,446
13,001
12,976
12,334
11,598
1,823
10,651
10,456
10,002
9,990
8,714
8,714
8,470
8,179
8,085
7,777
7,395
7,217
7,127
7,076
7,003
6,234
6,130
4,030

29.71
19.19
13.63
0.48
19.56
12.01
8.17
0.00
5.94
9.99
2.33
0.22
2.20
9.80
8.15
6.18
3.85
6.08
0.00
0.00
7.55
1.48
0.00
0.00
0.09
2.96

1.00
1.29
0.94
0.04
1.51
0.97
0.70
0.00
0.56
0.96
0.23
0.02
0.25
1.12
0.96
0.76
0.48
0.78
0.00
0.00
1.06
0.21
0.00
0.00
0.01
0.73

377
187
65
30
291
5
9
0
39
87
5
0
238
295
149
22
28
2
0
4
23
20
10
0
9
103

1-27

5,895

2.72

0.46

1-28

5,744

0.00

0.00

1-29
5,722
4.39
0.77
1-30
5,477
2.11
0.39
1-31
5,418
0.00
0.00
1-32
5,378
0.00
0.00
1-33
5,351
0.00
0.00
1-34
5,194
9.96
1.92
1-35
5,069
2.23
0.44
A–Does not meet 7.11.b.5 criteria.
B–Does not meet 7.11.b.1 or 7.11.b.2 criteria.

Utility
Corridors

Reconfigure

Eliminate

Reason

136.02
53.75
27.45
25.71
65.87
4.36
5.92
0.00
18.64
20.55
0.00
0.01
66.28
56.44
45.73
25.00
19.47
12.72
0.00
0.88
3.45
22.38
7.24
0.00
12.52
30.75

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
No

Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No
Yes
Yes

7

0.27

Yes

No

Yes

0

1.20

Yes

No

Yes

1
52
2
4
11
51
1

0.52
18.24
0.00
0.04
6.98
17.18
1.28

Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
Yes
No
No
No

Yes
Yes
No
No
Yes
Yes
Yes

A
A
A
B
A
A
A
B
A
A
A
B
A
B
B
B
A
See
below
See
below
A
B
B
A
B
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Table C-7. Summary of Existing Improvements (Areas <5,000 acres)
Improved
Roads
(miles)

Road Density
Well
Active
(miles/1,000
Roads
Wells
acres)
(miles)
A
B
Primary Reason for Elimination

Area

Size
(Acres)

Utility
Corridors

Reconfigure

Eliminate

Reason

2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9
2-10

4,947
4,860
4,859
4,690
4,546
4,260
4,210
4,116
4,105
3,753

2.23
0.12
4.36
4.28
2.18
0.01
0.04
1.17
0.83
0.00

0.45
0.03
0.90
0.91
0.48
0.00
0.01
0.28
0.20
0.00

50
89
25
0
26
11
2
13
32
22

25.55
15.49
29.75
5.76
17.63
3.24
10.31
3.47
12.13
12.35

No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

6

0.61

No

No

Yes

0.00
0.92
0.00

8
0
1

3.34
4.48
4.44

Yes
Yes
Yes

No
No
No

Yes
Yes
Yes

0.28

0.08

1

0.31

Yes

No

Yes

3,257
3,215
3,154
3,098
3,091
2,938
2,836
2,821
2,650
2,806
2,805
2,786
2,749
2,623

3.30
0.00
0.00
5.98
0.00
0.00
0.00
0.56
2.63
2.37
0.00
1.77
0.00
1.44

1.01
0.00
0.00
1.93
0.00
0.00
0.00
0.20
1.00
0.85
0.00
0.63
0.00
0.55

1
0
9
333
297
64
9
15
0
22
6
2
28
1

1.21
0.00
10.85
26.45
34.79
14.40
10.19
9.56
0.00
11.69
5.34
0.72
11.34
8.14

Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
Yes
No

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

2-30

2,548

0.00

0.00

0

0.00

Yes

No

Yes

3-1

2,423

0.07

0.03

0

0.00

Yes

Yes

No

3-2

2,411

0.52

0.22

2

0.00

Yes

No

Yes

25
6
1
47
0

10.67
5.49
1.53
29.01
0.00

Yes
No
Yes
Yes
No

No
No
No
No
No

Yes
Yes
Yes
Yes
No

B
B
A
A
B
B
B
B
B
B
See
below
B
A
B
See
below
A
B
A
B
B
B
B
A
A
B
A
B
A
See
below
See
below
B
B
B
A
-

2-11

3,642

6.58

1.81

2-12
2-13
2-14

3,559
3,530
3,354

0.00
3.25
0.00

2-15

3,310

2-16
2-17
2-18
2-19
2-20
2-21
2-22
2-23
2-24
2-25
2-26
2-27
2-28
2-29

3-3
2,327
0.00
0.00
3-4
2,275
0.00
0.00
3-5
2,102
0.00
0.00
3-6
2,037
2.52
1.24
3-18
14
0.00
0.00
A–Does not meet 7.11.b.5 criteria.
B–Does not meet 7.11.b.1 or 7.11.b.2 criteria.

Of the 72 areas inventoried in this step, 24 contained more than one-half mile of improved roads per 1,000 acres
and were eliminated based on 7.11.b.5 criteria. Road density for all areas was based on ML 3, 4 and/or 5 roads
except area 2-11, where roads were examined on a case-by-case, road-by-road basis. Some maintenance level 2
roads in this area were considered improved and include FR 430, FR 137F, FR 452, FR 452A, FR 532. The road
density of these ML 2 roads is 1.81 miles per 1,000 acres. These roads have been constructed with culverts and
turnouts and maintained to allow public access for hunting, resulting in hard packed roads, drivable by standard
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passenger vehicle. It is part of the Kinzua Quality Deer Cooperative, where roads are used both to improve
hunting access and to manage habitat to control and manage deer herds. Because of the road density, it was
eliminated.
Another 29 areas were eliminated based on extensive OGM development and associated roads. OGM
development is a disqualifying improvement. It affects the natural appearance of the area and these improvements
are being affected by the forces of humans rather than nature. As such, these areas did not meet 7.11.a, 7.11.b.1
and 7.11.b.2 criteria. Many of these areas also contained extensive utility corridors that also do not meet 7.11.a
criteria and R9 Guidelines.
Areas 1-27, 1-28, 2-15, 2-30 and 3-2 were further evaluated because they contained no or few improved roads and
only minor OGM development. For each of these areas, the number of and presence of utility corridors, the
pattern of Federal ownership, location, shape and boundaries were considered. These areas were eliminated based
on the following reasons:

•

•

•

•

•

•

Area 1-27 contains minor OGM development (1.2 miles of OGM roads) and several utility corridors that
divide it into 4 pieces. Reconfiguration was considered. However, flat topography within the area limited the
possibility for well-defined, manageable boundaries. The shape and the location next to private lands and
OGM development would not be conducive to the perpetuation of wilderness values. Overall, this area does
not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 1-28 is an all-terrain vehicle (ATV) trail development area (intensive use area or IUA) established in the
1986 Forest Plan and contains an existing trail system in the northeast quarter. It is also part of the Kinzua
Quality Deer Cooperative and contains more than 3 miles of improved maintenance level 2 roads which have
been used for management activities and hunting access. It contains a utility corridor that separates the area
into one large piece and one smaller piece. Due to the ATV trail and the presence of utility corridors, the area
was eliminated. Reconfiguration to one area above the utility corridor and one below was considered during
the initial analysis. However, the northern area would contain the existing Willow Creek ATV trail and, due
to the placement and scale of this trail, reconfiguration was infeasible. The shape and location of the smaller
area next to the ATV trail development area would not be conducive to the perpetuation of wilderness values.
Overall, this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-15 is an oddly shaped area with ill-defined boundaries. It contains 2 private inholdings and has private
lands on three exterior sides. Reconfiguration would result in a gerrymandered, ill-defined boundary. The
shape and the location next to private lands would not be conducive to the perpetuation of wilderness values.
Overall, this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-24 is another oddly shaped area with ill defined boundaries surrounded by private lands. FR 555 is
considered an improved maintenance level 3 road within the area. Reconfiguration would result in a
gerrymandered, ill-defined boundary. The shape and the location next to private lands would not be conducive
to the perpetuation of wilderness values. Overall, this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4
criteria.
Area 2-30 contains a private inholding with access needs and three utility corridors that divide the area into
four smaller pieces. Reconfiguration would result in a gerrymandered, ill-defined boundary. The shape and
the location next to private lands would not be conducive to the perpetuation of wilderness values. Overall,
this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 3-2 contains a utility corridor and private lands that divide the land into two smaller pieces which further
reduces the size and limits reconfiguration possibilities. Reconfiguration would result in a gerrymandered, illdefined boundary. The shape and the location next to private lands would not be conducive to the
perpetuation of wilderness values. Overall, this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.

All areas were evaluated to determine if they could be reconfigured into potentially viable analysis areas for
further inventory. The following select areas represent how all areas were considered.
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•

•

•

•

•

•

Area 1-2 contains more than 19 miles of maintenance level 3, 4 and 5 improved roads with a road density of
1.29 miles per 1,000 acres. There are roughly 187 active wells and over 53 miles of roads used for OGM
development. This area also contains several miles of utility corridors and two private inholdings with access
needs. It is also surrounded by private lands. Due to the road density, OGM development and utility corridors,
the area was eliminated. Reconfiguration was considered. However, the extent of development in the area
limited possibilities for reconfiguration. If reconfigured, boundaries would be gerrymandered and ill-defined.
The shape and the location next to private lands, roads and OGM development would not be conducive to the
perpetuation of wilderness values. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 1-3 contains more than 13 miles of maintenance level 3, 4 and 5 improved roads with a road density of
0.94 miles per 1,000 acres. There are roughly 65 active wells and over 27 miles of roads used for OGM
development. This area also contains several miles of utility corridors and has private lands bordering two
sides. Due to the road density, OGM development and utility corridors, the area was eliminated.
Reconfiguration was considered. However, the extent of development in the area limited possibilities for
reconfiguration. The shape and the location next to private lands, roads and OGM development would not be
conducive to the perpetuation of wilderness values. Overall this area does not meet 7.11.b.1, 7.11.b.2, or
7.11.b.4 criteria.
Area 1-6 contains more than 12 miles of maintenance level 3, 4 and 5 improved roads with a road density of
0.97 miles per 1,000 acres. There are roughly 5 active wells and over 4 miles of roads used for OGM
development. This area also contains utility corridors which are primarily on the outer edges of the north and
south boundary. There is a private inholding and associated access in the center of the area, and private lands
border all sides. Due to the road density and OGM development, the area was eliminated. Utility corridors
were not a primary reason for elimination. Reconfiguration to include the area north of FR 221, which is an
improved road and an area south of this road, was considered. The north area was then evaluated for the
presence of roads. It contained 2.4 miles of maintenance level 3 improved roads and 3.7 miles of maintenance
level 2 improved roads. The maintenance level 2 roads in this area were considered improved because they
have been maintained to provide access by passenger vehicle for hunting and used to access private lands
within the area. Consequently, the road density of this portion of the area exceeded one-half mile per 1,000
acres. The second area to the south could not be reconfigured. This area contains the Beaver Meadows
Campground complex. Reconfiguration was attempted in order to eliminate the Beaver Meadows area.
Overall, the topography is flat and well-defined boundaries could not be found. Consequently the area was not
reconfigured and it was eliminated based on improved roads and OGM development (7.11.b.1, 7.11.b.2,
7.11.b.5. criteria)
Area 1-15 contains more than 8 miles of maintenance level 3, 4 and 5 improved roads with a road density of
0.96 miles per 1,000 acres. There are roughly 149 active wells and over 45 miles of roads used for OGM
development. This area also contains several miles of utility corridors on the western edge and private lands
border it. Its shape is also gerrymandered or amoeba-like. Due to the road density and OGM development, the
area was eliminated. Utility corridors were not a primary reason for elimination. Reconfiguration was
considered. However, the extent of development in the area as well as the amoeba-like shape limited
possibilities for reconfiguration. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.5 criteria. Its
location would also not be conducive to the perpetuation of wilderness values and it would not meet or
7.11.b.4 criteria.
Area 1-17 contains more than 3 miles of maintenance level 3, 4 and 5 improved roads with a road density of
0.48 miles per 1,000 acres. There are roughly 28 active wells and over 19 miles of roads used for OGM
development. This area also contains several miles of utility corridors running primarily through the center.
Due to the OGM development and presence of utility corridors, the area was eliminated. Reconfiguration was
considered. However, the placement and extent of improved roads as well as utility corridors limited
possibilities. If reconfigured it would result in a gerrymandered boundary Overall this area does not meet
7.11.b.1 or 7.11.b.2 criteria.
Area 1-23 does not contain improved roads. However, it did contain significant mineral activity with 10
active wells and over 7 miles of roads used for OGM development in the bottom half. Due to the OGM
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•

•

•

•

•

•

•

development, the area was eliminated. Reconfiguration was considered. However, flat topography limited the
possibility for well-defined, manageable boundaries. Overall this area does not meet 7.11.b.1 or 7.11.b.2
criteria.
Area 1-25 contains significant mineral activity with 9 active wells and over 12 miles of roads used for OGM
development. Several miles of utility corridors divide the area into 3 pieces. Due to the OGM development
and presence of utility corridors, the area was eliminated. Reconfiguration was considered. However, the
placement and extent of utility corridors and OGM development limited possibilities. If reconfigured it would
result in a gerrymandered boundary. It also borders extensive private lands. The shape and the location to
private lands and OGM development would not be conducive to the perpetuation of wilderness values.
Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 1-27 contains significant mineral activity and several miles of utility corridors that divide the area into 4
smaller pieces. Due to the OGM development and presence of utility corridors, the area was eliminated.
Reconfiguration was considered. However, flat topography within the area limited the possibility for welldefined, manageable boundaries. It also borders extensive private lands. The shape and the location next to
private lands and OGM development would not be conducive to the perpetuation of wilderness values.
Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 1-33 contains OGM development with 11 wells and over 6 miles of OGM roads as well as several miles
of utility corridors that cross the area and divide it into 3 smaller units. It also borders extensive private lands.
Due to OGM development and the presence of utility corridors, the area was eliminated. Reconfiguration was
considered. However, the placement and extent of OGM development as well as utility corridors limited
possibilities. If reconfigured it would result in a gerrymandered boundary. The shape and the location next to
private lands and OGM development would not be conducive to the perpetuation of wilderness values.
Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 1-35 is a long, narrow, elongated area less than one-half mile wide. It contains 2.23 miles of improved
roads and a utility corridor that divides the area in half. It is also surrounded by private lands on three sides.
The location would not be conducive to the perpetuation of wilderness values due to its shape and adjacency
to private development and associated activities. The area also contains OGM development. Due to OGM
development and the presence of utility corridors, the area was eliminated. Reconfiguration was considered.
However, the placement and extent of improved roads and utility corridors limited possibilities. If
reconfigured it would result in a gerrymandered boundary. Overall this area does not meet 7.11.b.1, 7.11.b.2,
or 7.11.b.4 criteria.
Area 2-4 contains more than 4 miles of maintenance level 3, 4 and 5 improved roads with a road density of
0.91 miles per 1,000 acres. It also contained over 5 miles of roads used for OGM development. It borders
private lands on the north, south and west. Due to improved roads and the OGM development, the area was
eliminated. It could not be reconfigured due to the extent of development. If reconfigured it would result in a
gerrymandered boundary. The shape, size and the location next to private lands would not be conducive to the
perpetuation of wilderness values. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-6 is a long, narrow, elongated area less than one-half mile wide. It contains a utility corridor that
divides the area and it borders extensive private lands to the north and southwest. The location would not be
conducive to the perpetuation of wilderness values due to its shape and adjacency to private development and
associated activities. The area also contains OGM development. Due to OGM development and the presence
of utility corridors, the area was eliminated. Reconfiguration was considered. However, the placement and
extent of improved roads and utility corridors limited possibilities. If reconfigured it would result in a
gerrymandered boundary. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-11 contains more than 6 miles of maintenance level 2 improved roads with a road density of 1.81
miles per 1,000 acres. Some maintenance level 2 roads in this area were considered improved and include FR
430, FR 137F, FR 452, FR 452A, FR 532. These roads have been constructed and maintained to allow public
access for hunting resulting in hard packed roads, drivable by standard passenger vehicle with culverts and
turn outs. It also contained OGM development. Due to improved roads and the OGM development, the area
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•

•
•

•

•

was eliminated. If reconfigured it would result in a gerrymandered boundary. Overall this area does not meet
7.11.b.1, 7.11.b.2, or 7.11.b.5 criteria.
Area 2-14 is an oddly shaped area gerrymandered around private lands on all sides. It contains over 4 miles of
OGM roads and a utility corridor that divides the area roughly in half. The location would not be conducive to
the perpetuation of wilderness values due to its shape and adjacency to private development and associated
activities. Due to OGM development and the presence of utility corridors, the area was eliminated. Improved
roads were not a primary reason for elimination. Reconfiguration was considered. However, the placement
and extent of improved roads and utility corridors limited possibilities. If reconfigured it would result in a
gerrymandered, ill-defined boundary. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-24 is an oddly shaped area with ill defined boundaries. It is almost completely surrounded by private
lands. Reconfiguration would result in a gerrymandered, ill-defined boundary. It contained 2.63 miles of
improved roads and a density of 1.00 per 1,000 acres. Overall this area does not meet 7.11.b.5 criteria.
Area 2-26 contains over 5 miles of OGM roads. It also contains a utility corridor that divides the area into 3
smaller pieces. It borders private lands. Reconfiguration would result in a gerrymandered, ill-defined
boundary. The shape, size and the location next to private lands would not be conducive to the perpetuation of
wilderness values. Overall this area does not meet 7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.
Area 2-27 contains 1.77 miles of maintenance level 3, 4, or 5 improved roads with a road density of 0.63
miles per 1,000 acres. It also contained OGM development and borders private lands. Due to improved roads
and the OGM development, the area was eliminated. Reconfiguration would result in a gerrymandered
boundary. The shape, size and the location next to private lands would not be conducive to the perpetuation of
wilderness values. Overall this area does not meet 7.11.b.1, 7.11.b.2, 7.11.b.5 or 7.11.b.4 criteria.
Area 3-5 contains a utility corridor, private lands and OGM development. It also borders extensive private
lands. Reconfiguration would result in a gerrymandered boundary. The shape, size and the location next to
private lands would not be conducive to the perpetuation of wilderness values. Overall this area does not meet
7.11.b.1, 7.11.b.2, or 7.11.b.4 criteria.

Reconfigured Areas
Of the 72 areas analyzed in this step, a total of 58 were eliminated, with 14 areas evaluated further. A total of 12
areas could be reconfigured by placing boundaries along utility corridors, roads, private lands or natural features.
The Hickory Creek Addition, area 1-8 was not reconfigured; however, it was further evaluated. Reconfigured
areas were further analyzed to include all improved roads with maintenance levels of 2 to 5 and roads used to
access private inholdings for determining road density. As mentioned, maintenance level 2 roads were evaluated
on a road-by-road, case-by-case basis. Only the maintenance level 2 roads, which meet the improved road
definition, were included. If the road density of improved roads exceeded one-half mile per 1,000 acres in the
reconfigured areas, they were eliminated. Maps and supporting GIS data of the boundary reconfigurations are
available in the project record. Table C-8 summarizes the reconfigured areas.
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Table C-8. Summary of Reconfigured Areas
Area

Size

1-7
1-8
1-9
1-11
1-12
1-19
1-20
1-21
1-24
1-31
1-32
2-17
3-1
3-18

11,598
1,823
10,651
10,002
9,990
7,395
7,217
7,127
6,234
5,418
5,378
3,215
2,423
14

Reconfigured
Acreage
3,170
Not Reconfigured
2,483
9,033
9,145
6,111
6,742
3,542
3,439
5,277
5,063
2,918
1,263
14

Improved Roads
(miles)
2.10
0.75
0.35
0.00
3.70
7.6
0.00
3.16
0.00
0.00
0.00
0.00
0.00
0.00

Road
Density
0.66
0.41
0.02
0.00
0.41
2.45
0.00
0.89
0.00
0.00
0.00
0.00
0.00
0.00

Eliminate
Yes
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No

Roads selected within the reconfigured areas were considered to be improved if they:
•
•
•
•

Contain a constructed cross-section, defined as a crowned or outsloped travelway, with discernible
ditches, and cuts or fills.
Used by public for hunting and recreation, drivable by 2-wheel drive, 4-wheeled vehicles. Road
maintained for use by the public with drainage structures or improvements, such as culverts, constructed
low-water crossings or bridges.
Contain placed surfacing such as pit run material, gravel, bituminous, oil, or concrete. Such surfacing
would have been hauled and placed on the roadbed from some other location.
NS roads are non-system roads used to access private lands.

The improved roads included in these areas are:
Area
1-7
1-19
1-21

Improved Road
FRs 249, 550, 550A and NS22460
FRs 263,263A, 263A, 500, 500A, 501, 140 and NS22522
FR 212 and NS30010

Miles
2.1
7.6
3.2

Discussion of RARE II Areas and Areas of Special Interest
The R9 Guidelines were used to establish boundaries during the reconfiguration process as follows.
Boundaries should follow natural or relatively permanent human-made features, including:
a. Natural features such as live streams, well-defined ridges or drainages.
b. Human-made features such as roads, trails, dams, power lines, pipelines, bridges, property lines, and state
or ANF boundaries.
c. Boundaries should not cross power lines, state/county roads or major access roads.
d. Narrow, elongated, gerrymandered areas are not suitable; the boundary should provide an easily managed
area.
e. Cherry-stemming boundaries around roads into or through roadless areas is not appropriate.
f. Roadless areas can contain less than 70 percent Federal ownership, but only if it is realistic to manage the
Federal lands as a wilderness area, independent of the private land.
g. Locate boundaries to avoid conflict with important existing or potential public uses outside the boundary,
which could result in non-conforming demands on the area if it were to become a wilderness area.
Allegheny National Forest Final Environmental Impact Statement
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Tionesta (Area 1-1)
This area is bound by State Highway (SH) 6, State Route (SR) 948, and FR 133, FR 195 and FR 152. There were
29 miles of ML 3, 4 or 5 improved roads (1.0 miles per 1,000 acres) within the area and over 136 miles of roads
used by OGM operators. Both the Tionesta Research Natural and Tionesta Scenic Areas are contained within this
area. Within the Tionesta Research Natural Area, current OGM activity and associated road development is
occurring on approximately 35 active wells. This area also contains an extensive network of utility corridors that
crisscross the vast majority. One utility corridor centrally divides the Tionesta Research Natural and Scenic Areas
from north to south while OGM activity divides it from east to west. The opportunity to reconfigure the area with
Tionesta Creek and East Branch Tionesta Creek forming the borders was considered. However, due to the
extensive OGM development and placement and number of utility corridors, Tionesta could not be reconfigured
to eliminate these improvements. Because of the significant current mineral activity and improved roads that
exceed one-half mile per 1,000 acres, Tionesta was eliminated from further consideration as an inventoried
roadless area.
Hickory Creek Addition (Area 1-8)
This area is bound by a utility corridor (Warren Electric Cooperative) along the southwest and SH 3005 on all
other sides.
Morrison (Area 1-9)
The initial Morrison area of 10,651 acres is bound by SR 59, SR 321 and the Allegheny Reservoir. This larger
area contains extensive current mineral activity on approximately one-half to three-quarters of the east side, and
recent OGM development is occurring on the west side. This activity is occurring along two primary road systems
within the area, FR 266/267 and FR 260 and off of the Rimrock Road and across the Morrison hiking trail system.
It also contains the Rimrock recreation site and associated access road on the west. The reconfigured boundary
was placed along the Rimrock road on the west and one-half to three miles from the mineral activity on the east
along a prominent ridgeline. This eastern boundary replaced the SH 321 boundary. This reduced the potential
inventoried roadless area from 10,651 to 2,483 acres.
Tracy Ridge (Area 1-11)
The initial Tracy Ridge area is bound by SR 321, SR 346 and the Allegheny Reservoir. This area contains the
Tracy Ridge Campground and a utility corridor that crosses the area on the southern tip. The reconfigured
boundary eliminated the campground and was placed along the utility corridor. All other road and reservoir
boundaries remained. This reduced the potential inventoried roadless area from 10,002 to 9,003 acres.
Minister Valley (Area 1-12)
The initial Minister Valley area is bound SR 2001, SR 2002, FR 116 and private lands. This area contained a
utility corridor along the southern tip. The reconfigured boundary was placed along the utility corridor. All other
road and private land boundaries remained. This reduced the potential inventoried roadless area from 9,990 to
9,145 acres.
Allegheny Front (Area 1-20)
The initial Allegheny Front area is bound by private lands, SR 3005 and SH 62. This area contained a minor
amount of current mineral activity on the central, east side. This mineral activity is encroaching on the area from
outside development on private lands. The reconfigured boundary was formed to eliminate the mineral activity
within the area. All other road and private land boundaries remained. This reduced the potential inventoried
roadless area from 7,217 to 6,742 acres.
Clarion River (Area 1-24)
The initial Clarion River area is bound by the Clarion River and SR 3002. It contains several small private
inholdings, a utility corridor to the west and a large private inholding to the east (approximately 600 acres). This
large inholding constricted the area to a narrow strip of land approximately one-quarter mile from the north
C-22

Allegheny National Forest Final Environmental Impact Statement

Appendix C—Roadless Area Inventory and Wilderness Area Evaluation

boundary which was established along SH 3002. Private access to the inholding also occurs through this narrow
strip of land. In order to eliminate the narrow, elongated cherry-stemming effect, the area was reconfigured to
eliminate the 600-acre private inholding and the NFS system lands to the west. This boundary location would also
help to avoid conflict with access rights to the private land, an important existing private use, which could result
in non-conforming demands on the area if it were to become a wilderness area. All other road and river
boundaries remained. This reduced the potential inventoried roadless area from 6,234 to 3,439 acres.
Allegheny Reservoir (Area 1-31)
The initial Allegheny Reservoir area is bound by the Allegheny Reservoir and private lands. It contains a utility
corridor that crosses the area on the western, southern tip. The reconfigured boundary was placed along the utility
corridor. All other reservoir and private land boundaries remained. This reduced the potential inventoried roadless
area from 5,418 to 5,277 acres.
Chestnut Ridge (Area 1-32)
The initial Chestnut Ridge area is bound by SR 321, SR 346 and FR 137. It contains a utility corridor that crosses
the area on the southern tip. The reconfigured boundary was placed along the utility corridor. All other road
boundaries remained. This reduced the potential inventoried roadless area from 5,378 to 5,063 acres. Chestnut
Ridge also contains some minor OGM development. Currently there are 2 active wells in the area which are
accessed by short roads (approximately 150 feet long) from SH 321. A minor boundary adjustment may be
needed to eliminate the OGM development.
Cornplanter (Area 2-17)
The initial Cornplanter area boundary is formed primarily by private lands. It contains the Camp Olmstead access
road which provides access to private land that borders the area on the west. The reconfigured boundary was
placed along the Camp Olmstead access road to avoid conflict with access rights to the private land, an important
existing private use, which could result in non-conforming demands on the area if it were to become a wilderness
area. All other private land boundaries remained. This reduced the potential inventoried roadless area from 3,215
to 2,918 acres.
Hearts Content (Area 3-1)
The initial Hearts Content boundary is formed by SR 3005 and State Game Lands. It contains a utility corridor to
the north and a State Game Lands access road to the south. The reconfigured boundary was placed along the
utility corridor and the access road. This boundary location would also help to avoid conflict with access rights to
the public land, an important existing use, which could result in non-conforming demands on the area if it were to
become a wilderness area. This resulted in a narrow, elongated area on the north and south. All other road and
State Game Lands boundaries remained. This reduced the potential inventoried roadless area from 2,423 to 1,263
acres.
Verbeck Island (Area 3-18)
This area is bound by the Allegheny River. No boundary changes were made.
As a result of reconfiguration, RARE II areas were revised as displayed in the following table.
Area

Name

1-11
1-12
1-20
1-24
2-17
3-1
3-18

Tracy Ridge
Minister Valley
Allegheny Front
Clarion River
Cornplanter
Hearts Content
Verbeck Island

Reconfigured Size
(NFS Acres)
9,033
9,145
6,742
3,439
2,918
1,263
14
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RARE II
(Acres)
9,188
1,375
7,424
3,440
3,012
200
14
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Step Three
In this step, the remaining areas were further evaluated against size criteria found in 7.11 and all primary criteria
found in 7.11.b. The boundary and the shape was also a consideration in this step. In addition, an evaluation of
Clark Island was included. Clark Island, a 16 acre island located on the Allegheny Wild and Scenic River was
acquired by the ANF in 2003. Prior to acquisition, Clark Island was used for farming and occasional use as a
camping and/or picnic site.
Application of the Criteria
Application of the criteria follows previous treatment of criteria as identified in the steps above. Also included:
7.11.b.3 “The area has existing or attainable National Forest System ownership patterns, both surface and
subsurface, that could ensure perpetuation of wilderness values.”
Included in the analysis for this criterion is a core area which provides “outstanding opportunities for solitude or a
primitive and unconfined type of recreation.” According to the R9 Guidelines for Completing Roadless Area
Inventories during Forest Plan Revision (August 1997), Recreation Opportunity Spectrum (ROS) classes defined
as Primitive or Semi-primitive Non-motorized (SPNM) contain characteristics that meet solitude and unconfined
recreation. As defined in the 1986 ROS Book, recreationists in areas inventoried as primitive or semi-primitive
have a high to moderate "probability of experiencing isolation from the sights and sounds of humans,
independence, closeness to nature, tranquility, and self-reliance...in an environment that offers challenge and
risk.” Current ROS mapping protocols require a minimum of 2,500 acres for semi-primitive classifications. The
ANF looked at core areas as part of the 7.11.b.3 criterion, and other 7.11.b criteria were primary considerations as
well. Tables C-9 through C-12 identifies the core area size for solitude or a primitive and unconfined type of
recreation and includes an integrated evaluation of all 7.11.b criteria.
As mentioned, national ROS protocols require a minimum of 2,500 acres for semi-primitive classifications. Based
on the National ROS Inventory Mapping Protocol (December 2003), semi-primitive areas are mapped one-half
mile from better than primitive roads, railroads, water bodies, rights-of-way, mineral exploration, dwellings,
population centers and other notable development. The ANF established core areas by measuring one-half mile
from improved roads, significant mineral activity, railroads, the Allegheny Reservoir, utility corridors, highly
developed recreation facilities, high standard trails, and from private dwellings where topography was generally
flat. In some cases natural features, such as ridgelines or streams, were used to delineate core area boundaries as
these features serve to block the influences of exterior developments (roads, railroads, etc.). Where topographic
features were used, core areas tended to be larger. The process of analyzing ROS core areas involved drawing
core area boundaries onto maps and calculating the maximum core area size available for semi-primitive,
unconfined recreation.
Results
The information provided in Tables C-9 through C-12 indicate whether the areas meet the inventory criteria and
should receive further evaluation for potential wilderness area designation.
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Table C-9. Evaluation of Morrison, Tracy Ridge and Minister Valley
Inventory Criteria
Total Acres
Acres Core Solitude
Does boundary and shape follow
natural or relatively permanent
features?

7.11.b.1. Area regaining a natural,
untrammeled appearance?
7.11.b.2. Improvements in area are
affected primarily by forces of
nature and are
disappearing/muted?

7.11.b.3. Area has existing or
attainable NFS ownership
patterns, surface and subsurface?

7.11.b.4. Area location is
conducive to wilderness values
(Proximity to oil and gas
development, private land
development, pollution sources or
other obvious signs of
development)?
7.11.b.5. More than one-half mile
of improved road per 1,000 acres
in FS jurisdiction?
7.11.b.6. 15% or less with nonnative planted vegetation?
7.11.b.7. 20% or less of area
harvested in last 10 years?
7.11.b.8. Only a few private
dwellings or access needs to
dwellings?
Area meets criteria for inventory?

Potential Inventoried Roadless Areas
Tracy Ridge
Minister Valley
9,033
9,145
3,174
3,210
Yes. Defined by roads
Yes. Defined by roads,
and utility corridor. Some
well defined ridgelines
Yes. Defined by roads and
minor conflict may occur
and Allegheny Reservoir. Allegheny Reservoir. Shape
with boundary on private
Shape is relatively
is somewhat long and linear.
land in NE corner. Shape
uniform.
is uniform.
Yes. There are some ML
No. The area is currently
Yes. The majority of the area
1 and 2 roads; however,
being drilled and roaded
appears natural and
the majority is regaining
for OGM extraction.
untrammeled.
a natural appearance.
Yes. Includes hiking trail
Yes. Some of the road
No. The area contains
system and 2 boat-to
system is fairly evident.
significant mineral
campgrounds. Tracy Ridge
Includes extensive hiking
activity.
and Willow Bay campgrounds trail system in some
not included.
areas.
Unknown. Depends on willing
Unknown. Depends on
Unknown. Depends on
seller. Zero surface acres
willing seller. Zero
willing seller. 95 surface
private land. 100% of mineral
surface acres private
acres private land. 100%
estate in private ownership.
land. 100% of mineral
of mineral estate in
Current well and road
estate in private
private ownership. No
development package
ownership. Current
current mineral activity or
proposed, but no ground
proposal for drilling 30 to
proposed development
disturbance has occurred to
100 wells/road access.
packages known.
date.
No. Area is within and
Yes. Area has small amount
adjacent to extensive
of private land on NW.
Yes. Area has private
land on the north and
oil/gas development.
Bordered by Allegheny
Allegheny Reservoir to
Reservoir with some
south; however, the large
SW with high density
influence from motorized
uniform shape helps
buffer interior area from
motorized water based
recreation. Steep topography
recreation. Rimrock
helps buffer noise from
outside influences. OGM
development to south.
recreation development
reservoir, but not completely
bordering area to west.
throughout area.
Morrison
2,483
980

No. Zero miles per 1,000
acres.

No. Zero miles/1,000 acres.

No. 0.4 miles/1,000
acres.

Yes

Yes

Yes, 3% wildlife
openings.

Yes

Yes

Yes, less than 10%.

Yes, no access needs to
private dwellings.

Yes, no access needs to
private dwellings.

No
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Yes

Yes, access needs to
private land on edge of
area which can be
excluded.
Yes
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Table C-10. Evaluation of Allegheny Front, Clarion River and Allegheny Reservoir (South Cornplanter)
Inventory Criteria
Total Acres
Acres Core Solitude

Does boundary and shape follow
natural or relatively permanent
features?

7.11.b.1. Area regaining a natural,
untrammeled appearance?
7.11.b.2. Improvements in area are
affected primarily by forces of
nature and are
disappearing/muted?

7.11.b.3. Area has existing or
attainable NFS ownership
patterns, surface and subsurface?

7.11.b.4. Area location is
conducive to wilderness values
(Proximity to oil and gas
development, private land
development, pollution sources or
other obvious signs of
development)?

7.11.b.5. More than one-half mile
of improved road per 1,000 acres
in FS jurisdiction?
7.11.b.6. 15% or less with nonnative planted vegetation?
7.11.b.7. 20% or less of area
harvested in last 10 years?
7.11.b.8. Only a few private
dwellings or access needs to
dwellings?
Area meets criteria for inventory?
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Potential Inventoried Roadless Areas
Allegheny Reservoir
Allegheny Front
Clarion River
(South Cornplanter)
6,742
3,439
5,277
1,514
958
411
No. Boundary not well
Marginal. Boundary well
Yes. Boundary defined by
defined and gerrymandered
defined on west along
utility corridor to east,
to west along private land.
Allegheny River.
Clarion River to south,
Boundary well defined
Boundary along scattered
state highway to north and
along Allegheny Reservoir
private lands and roads on
private land access road
to east. Shape is long,
remaining sides. Shape is
to east. Shape is uniform.
linear and odd.
long and linear.
Yes. There are some old
Yes. The majority of the
Yes. The majority of the
abandoned roads and
area appears natural and
area appears natural and
wells. However, these are
untrammeled.
untrammeled.
regaining a natural,
untrammeled appearance.
Yes. Hiking/cross-country
trail system within the
area is primarily muted.

Yes. Old abandoned roads
and wells are disappearing.

Unknown. Depends on
willing seller. Zero surface
acres private land. 100%
of mineral estate in private
ownership. No current
mineral activity.

Unknown. Depends on
willing seller. Zero surface
acres private land. 100% of
mineral estate in private
ownership. OGM
development proposed in
area. No current mineral
activity.

No. Influenced by active
railroad and Clarion River
to south and state
highway and private land
to north and east. The
area’s small size
increases vulnerability
from outside influences.

No. Area is surrounded by
private land and OGM
development to the west
and motorized recreation
on the Allegheny Reservoir
to the east. The area’s long,
linear shape and narrow
southern end increases
vulnerability from outside
influences.

No. Zero miles/1,000
acres.

No. Zero miles/1,000
acres.

No. Zero miles/1,000 acres.

Yes

Yes

Yes

Yes

Yes

Yes

Yes, no access needs to
private dwellings.

Yes, no access needs to
private dwellings.

Yes. There is one hiking
trail system in the area.
Unknown. Depends on
willing seller. Zero surface
acres private land. 100%
of mineral estate in private
ownership. Current
mineral activity occurring
on eastern fringe and
encroaching on area.
No. Influenced by private
land development on east,
west and north and across
from Allegheny River.
Extensive OGM
development penetrating/
encroaching on east side
of area. Allegheny River to
west with motorized use.
State highways on east
and north. Long, linear
shape increases
vulnerability from outside
influences.

No

No

Yes, access needs to
private land on edge of
area which can be
excluded.
No

Allegheny National Forest Final Environmental Impact Statement

Appendix C—Roadless Area Inventory and Wilderness Area Evaluation

Table C-11. Evaluation of Chestnut Ridge, Cornplanter and Hearts Content
Inventory Criteria
Total Acres
Acres Core Solitude
Does boundary and shape follow
natural or relatively permanent
features?

7.11.b.1. Area regaining a natural,
untrammeled appearance?
7.11.b.2. Improvements in area are
affected primarily by forces of
nature and are
disappearing/muted?

7.11.b.3. Area has existing or
attainable NFS ownership
patterns, surface and subsurface?

7.11.b.4. Area location is
conducive to wilderness values
(Proximity to oil and gas
development, private land
development, pollution sources or
other obvious signs of
development)?
7.11.b.5. More than one-half mile
of improved road per 1,000 acres
in FS jurisdiction?
7.11.b.6. 15% or less with nonnative planted vegetation?
7.11.b.7. 20% or less of area
harvested in last 10 years?
7.11.b.8. Only a few private
dwellings or access needs to
dwellings?
Area meets criteria for inventory?

Potential Inventoried Roadless Areas
Chestnut Ridge
Cornplanter
Hearts Content
5,063
2,918
1,263
3,038
197
0
Yes. Boundary follows
No. East boundary formed
No. Boundary bordered
primarily roads on all
by strip of private land along
by State Game Lands to
sides. Small amount of
the reservoir. Private land to
east and SH 3005 to
private land bordering
west not well defined. Camp
west. Shape is odd, long,
area on north. Shape is
Olmstead road to south.
linear L-shaped.
somewhat long and linear. Shape is long and linear.
Yes. Overall, area
appears natural except
No. Area contains Hearts
along border where some
Yes. Area appears natural.
Content recreation site.
OGM development is
occurring.
No. Hearts Content
Yes. Hooks Brook boat-to
Yes. No improvements in
development scale
campground on the
area.
exceeds wilderness
reservoir.
character.
Unknown. Depends on
Unknown. Depends on
Unknown. Depends on
willing seller. Zero surface
willing seller. Zero surface
willing seller. Zero surface
acres private land. 100%
acres private land. 100% of
acres private land. 100%
of mineral estate in
mineral estate in private
of mineral estate in
private ownership. Mineral
ownership. No current
private ownership. No
activity occurring along
mineral activity.
current mineral activity.
border.
No. Surrounded by road
No. Hearts Content
Yes. Area has small
based or water based
recreation site within area
amount of private land on
motorized uses. Heavily
not conducive to
northwest. Bordered by
roaded on east. Webb’s
wilderness values.
roads on all sides. Steep
Ferry and Camp Olmstead
Activity and development
topography and streams
on edge. Long, linear shape
on State Game Lands to
help to buffer road noise
increases vulnerability from
east influence wilderness
and development.
outside influences.
values.
No. Zero miles/1,000
acres.

No. Zero miles/1,000 acres

No. Zero miles/1,000
acres.

Yes

Yes

Yes

Yes

Yes

Yes

Yes, no access needs to
private dwellings.

Yes, no access needs to
private dwellings.

No. access needed to
State Game Lands.

Yes
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No
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Table C-12. Evaluation of Hickory Creek Addition, Verbeck Island and Clark Island
Inventory Criteria
Total Acres
Acres Core Solitude
Does boundary and shape follow
natural or relatively permanent
features?
7.11.b.1. Area regaining a natural,
untrammeled appearance?

Potential Inventoried Roadless Areas
Hickory Creek Addition
Verbeck Island
Clark Island
14
16
1,823
0
0
0
Yes. An island in
Yes. An island in
Yes. Utility corridor and
Allegheny River just below Allegheny River
improved roads.
Kinzua Dam.
(Warren County).
No. Has evidence of past
No. Contains open
Yes
harvest, utility corridors,
areas of past farming
research plots and roads.
activities.

7.11.b.2. Improvements in area are
affected primarily by forces of
nature and are
disappearing/muted?

No. Utility corridors and ml
2 roads are improved.

7.11.b.3. Area has existing or
attainable NFS ownership
patterns, surface and subsurface?

Unknown. Depends on willing
seller. Zero surface acres
private land. 100% of mineral
estate in private ownership.
No current mineral activity.

Unknown. Depends on
willing seller. Zero surface
acres private land. 100%
of mineral estate in private
ownership. No current
mineral activity.

Yes. All surface and
subsurface has been
acquired.

7.11.b.4. Area location is
conducive to wilderness values
(Proximity to oil and gas
development, private land
development, pollution sources or
other obvious signs of
development)?

No. Contains an additional
utility corridor that further
reduces the size to
approximately 1,500 acres. Is
surrounded by well traveled
paved roads and/or state
routes. Has evidence of past
harvest and roads. Due to
size, it would be difficult to
maintain as wilderness with
reasonable certainty that
human influence would not
preclude a wilderness
experience or value.

No. located on stretch of
Allegheny River below
Kinzua Dam. SH 59
immediately adjacent and
can be seen and heard
from Verbeck Island.
Numerous private
developments within
visual and hearing
distance.

No. Obvious signs of
development on State
Game Lands and/or
private lands to the
west. Also, affected by
noise and activity from
US Highway 62 to east.

7.11.b.5. More than one-half mile
of improved road per 1,000 acres
in FS jurisdiction?

No

No. Zero miles/1,000
acres.

No

Yes

No. Extensive non-native
invasive species present.

No. More than 15% of
area previously used
for farming non-native
planted vegetation.

Yes

Yes

Yes

Yes

Yes, no access needs to
private dwellings.

Yes

7.11.b.6. 15% or less with nonnative planted vegetation?
7.11.b.7. 20% or less of area
harvested in last 10 years?
7.11.b.8. Only a few private
dwellings or access needs to
dwellings?
Area meets criteria for inventory?

No

Yes

Yes. No physical
improvements on area.

No

No

Step Four
In Step Four, all RARE II areas and areas of special interest were provided supplemental analysis as follows:
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Table C-13. Supplemental Reasons for Eliminating Areas
Area

Acres

Reasons

Tionesta

29,602

C, D

Hickory
Creek
Addition

1,823

C, D, A, W

Morrison

2,483

C, D, A, W

Tracy Ridge
Minister
Valley

9,033

Not removed

9,145

Not removed

Allegheny
Front

6,742

C, R, A, W

Clarion River

3,439

C, A, W

Allegheny
Reservoir

5,277

C, R, A, W

Chestnut
Ridge

5,063

Not removed

Supplemental Notes
The area has extensive OGM development and utility corridors. Not conducive
for (SPNM) characteristics that meet solitude and unconfined recreation criteria.
Does not meet 7.11.b (1), (2), (3), (4) and (5) criteria.
Area is separated from Hickory Creek Wilderness by a utility corridor. High
OGM development on adjacent lands. Area surrounded by road-based
motorized uses. Not conducive for (SPNM) characteristics that meet solitude
and unconfined recreation criteria. Does not meet size or 7.11.b (1), (2), (3) and
(4) criteria.
OGM development on adjacent land is extensive. Current development in area
includes 30 to 100 wells and new road construction. Some of area roughly 1 to
1 1/2 miles wide. Not conducive for (SPNM) characteristics that meet solitude
and unconfined recreation criteria. Does not meet size or 7.11.b (1), (2), (3) and
(4) criteria.

Active OGM development occurring on fringe of area and encroaching. High
OGM development on adjacent lands. Area surrounded by road-based or waterbased motorized uses. Long, narrow shape with some areas less than 1/2 mile
wide. Boundary not well-defined in areas adjacent to private lands. Small core
area for solitude and unconfined recreation criteria. Does not meet 7.11.b (3)
and (4) criteria.
Area is influenced by road-based and water-based motorized uses. Railroad
borders area on south. Private land along eastern border. Small core area for
solitude and unconfined recreation criteria. Does not meet size or 7.11.b (3) and
(4) criteria.
Area is long and linear on southern end and less than 1 mile in some areas.
Boundary not well-defined. Not conducive for (SPNM) characteristics that meet
solitude and unconfined recreation criteria. Does not meet 7.11.b (3) and (4)
criteria.
Minor boundary adjustment needed to exclude OGM development on border.

Long linear shape. Less than 2 miles wide across entire area. Extensive private
land and other development surrounding area. Boundary not well-defined. Small
Cornplanter
2,918
C, A, W
core area for solitude and unconfined recreation criteria. Does not meet size
and 7.11.b (3) and (4) criteria.
State Game Lands adjacent to area with varying degrees of development and
Hearts
use. Small area roughly 1 mile wide on average. Boundary not well-defined. Not
1,263
C, R, A, W
Content
conducive for (SPNM) characteristics that meet solitude and unconfined
recreation criteria. Does not meet size and 7.11.b (1), (2), (3) and (4) criteria.
Island recently acquired by the ANF. Previously used for farming. Long, narrow
shape and adjacency to state highway and developed lands making location not
Clark Island
16
C, R, A, W
conducive to wilderness values. Does not meet 7.11.b (1), (3) (4), and (6)
criteria.
Island on Allegheny River along extensively developed area. Just below Kinzua
Verbeck
14
C, R, A, W
Dam and not within Allegheny Islands Wilderness Area. Location of area not
Island
conducive to wilderness values. Does not meet 7.11.b (3), (4) and (6) criteria.
SUPPLEMENTAL REASONS FOR REMOVAL FROM FURTHER CONSIDERATION
Acres of core solitude not conducive for Semi-primitive Non-motorized characteristics that meet solitude and
C
unconfined recreation criteria.
D
OGM development along with utility corridors and/or OGM access roads.
R
Ratio of edge to area is relatively high; long, narrow shape, gerrymandered or amoeba-like
A
Adjacent land is developed.
W
Narrow in areas, less than 1 to 2 miles wide.
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Forest Supervisor Review
The Forest Supervisor reviewed the criteria in October 2005 and provided the following exception: RARE II areas
with a total of 5,000 acres or more NFS land will be evaluated for potential wilderness area designation. This
resulted in one area (Allegheny Front) being included in the wilderness evaluations and in the MA 5.2 Wilderness
Study Area in Alternative D of the FEIS.
Result
The following six areas (9,149 acres total) are not included in the inventory for consideration as wilderness areas
because they did not meet the eight criteria for wilderness area designation in the East:

•
•
•
•
•

Morrison
Clarion River RARE II area
Cornplanter RARE II area
Hearts Content RARE II area
Verbeck Island RARE II area

2,483 acres
3,439 acres
2,918 acres
200 acres
14 acres

There are three areas (23,241 acres total) that met roadless inventory criteria and receive further evaluation for
wildernesses area designation:

•
•
•

Tracy Ridge
Minister Valley
Chestnut Ridge

9,033 acres
9,145 acres
5,063 acres

As per Forest Supervisor direction, Allegheny Front (6,742 acres) will also receive further evaluation for
wilderness area designation.
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PART TWO: WILDERNESS EVALUATION
OVERVIEW
Evaluation of roadless areas east of the 100th meridian as part of the forest planning process yields one of the two
following decisions:
1. Manage the area for multiple uses other than wilderness preservation.
2. Recommend the area to Congress as a Wilderness Study Area. (FSH 1909.12)
The ANF evaluated the updated inventoried roadless areas (IRA) for their wilderness designation potential as one
of the six planning decisions to be made during forest plan revision. The evaluation of areas for consideration as
wilderness study areas considers, in detail, the addition of roadless areas to the NWPS to determine the mix of
land and resource uses that best meet public needs.

EVALUATION OF NEW WILDERNESS OPPORTUNITIES
The roadless areas established in the inventory process are evaluated based on another set of national criteria that
address the area’s wilderness capability, availability and need. Wilderness capability is an assessment of the
degree to which that area contains the basic characteristics that make it suitable for wilderness area designation
without regard to its availability for or need as wilderness. Wilderness availability is an assessment of the
tradeoffs associated with wilderness area designation. To be available for wilderness, the values of the area, both
tangible and intangible, should offset the value of resources that formal wilderness area designation would forego.
Each roadless area evaluation contains an assessment of Wilderness Capability and Wilderness Availability as
well as a site-specific summary of the potential for wilderness benefits in that area. A Wilderness Need
assessment considers the desire for additional wilderness areas as a whole and addresses the degree to which
wilderness on the ANF contributes to the local and national distribution of wilderness areas. The Wilderness Need
assessment follows the individual roadless area capability and availability evaluations.

MANAGEMENT Of WILDERNESS
The individual resource topic descriptions found in this section address how those resources would be managed
following a wilderness area designation.
Air
The Clean Air Act requires that Federal land managers review new source permit applications that would affect
Class I areas, which include 88 NFS wilderness areas and 48 National Parks designated between 1964 and 1977.
There are no Class I wilderness areas or proposed wilderness study areas on the ANF. The emerging air resource
management programs involve wilderness managers who must decide which resources are to be protected in
wilderness areas, and air quality specialists who will inventory and monitor air quality-related values in Class I
areas, review Prevention of Significant Deterioration permit applications, provide recommendations to regulating
agencies, and coordinate with air regulatory agencies and other federal and state land management agencies.
Wilderness areas designated after 1977 are Class II areas.
Water Resources
New dams and water development structures, other than those necessary for range and wildlife, can only be
authorized by the President. Existing reservoirs, ditches, water catchments and related facilities for the control or
use of water can be maintained or reconstructed if they meet a public need or are part of a valid existing right.
Motorized equipment and mechanical transportation for maintenance of water development structures is not
allowed unless it was in use before the area was designated wilderness or unless it is determined to be the
minimum necessary tool or technique. Restoration is permitted only where human activities have caused soil
deterioration or other loss of wilderness values, where watershed conditions could cause unacceptable
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environmental impacts or threaten life or property outside the wilderness, and where natural revegetation is
insufficient.
Wildlife and Fish
Non-commercial hunting, fishing, and trapping are allowed in most Bureau of Land Management, U.S. Fish and
Wildlife Service and Forest Service wilderness areas, and some managed by the National Park Service. States and
the Federal government are jointly responsible for management of wildlife and fish species and must work
together to meet common objectives. Wildlife species may be introduced and fish species may be stocked in order
to perpetuate or recover a threatened or endangered species or to restore a native species that has been eliminated
or reduced by human influence. Exotic species may not be stocked. Habitat may be manipulated only when it is
necessary to correct conditions resulting from human influence or to protect threatened or endangered species.
Research and management surveys are permitted if done in a manner compatible with the preservation of the
wilderness resource.
Vegetation
Timber harvest is not allowed in wilderness. Trees and shrubs may be cut for valid mining claims; under
emergency conditions such as fire, insect, and disease control; and in the construction and maintenance of
authorized improvements, such as trails or bridges, when the necessary material needed to build the improvement
cannot be reasonably obtained elsewhere. In the latter case, the cutting is done away from trails or campsites and
the evidence of cutting removed as much as possible. Dead and downed material can be cut by wilderness visitors
for campfires in most wildernesses, subject to local restrictions. Planting or seeding is allowed only in rare
instances to correct conditions caused by human activities or for emergency situations when natural revegetation
is insufficient. Native and local species are required, and primitive methods, such as hand planting, are generally
used. Only true native species or species that pose no threat to the existing gene pool should be used for
emergency rehabilitation. Often a temporary species that will quickly give way to natives without hybridizing is
the best way to protect wilderness values and unique gene resources in emergency rehabilitation situations.
Fire
Fire in wilderness is managed to permit lightning-caused fires to play their natural ecological role within
wilderness, and to reduce, to an acceptable level, the risks and consequences of catastrophic wildfire and of fire
escaping from wilderness. Naturally ignited fires may be used and managed as part of wildland fire use in
wildernesses that have approved fire management plans, as long as the fire meets and remains within established
criteria. Prescribed fires, ignited by qualified personnel, may be used to reduce fuel buildups within wilderness,
when approved in fire management plans. These plans detail wilderness fire management objectives for the area,
historic fire occurrence, the natural role of fire, expected fire behavior, appropriate fire suppression action and
acceptable suppression techniques, smoke management, and effects on adjacent landowners and wilderness
visitors.
Non-native Invasive Species
Management of non-native invasive plants typically includes the components of the Integrated Weed (or Pest)
Management Process. If treatment options are pursued, they are done using direction in the Wilderness Act of
1964 to address insect and disease infestations. All options to address non-native invasive plants in wilderness
areas are available, including no treatment, hand pulling, herbicides and biological control. Any request to use
herbicides in wilderness areas requires the approval of the Regional Forester.
Insect and Disease
Insects and diseases are a natural part of the ecosystem and are not controlled, unless epidemics are expected to
cause unacceptable damage to adjacent lands and resources or exotic species are expected to cause an unnatural
loss to the wilderness resource. Noxious weeds and invasive non-native plant species may be eradicated by
physical means, such as grubbing when the infestations are isolated, and herbicides may be used when absolutely
necessary.
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Recreation Livestock Grazing
Horses, mules, llamas and other saddle and pack stock used by wilderness visitors may be allowed to graze in
wilderness. When forage is inadequate, wilderness managers may require that weed-free feed be packed in.
Additionally, each wilderness may set regulations on where visitors with stock can camp, where and how they can
tether their pack stock, how much stock can accompany a group of visitors, and the use of native feed and pellets.
Wild horses and burros are considered part of the natural environment if populations were established at the time
of wilderness area designation. Recreational livestock used by commercial outfitters and guides and their
customers may be grazed under permit.
Minerals
The Wilderness Act of 1964, and subsequent wilderness legislation, withdraws lands in designated wilderness
from appropriation under the mining and mineral leasing laws, subject to valid existing rights. Prior to wilderness
area designation, mining claims may have been made on public lands. Mining operations may continue after
designation, subject to strict regulation to protect wilderness characteristics. Holders of valid mineral leases retain
the rights granted by the terms and conditions of the specific leases. Holders of valid mining claims are allowed to
conduct operations necessary for the development, production, and processing of the mineral resource.
Mechanical transport, motorized equipment, and access to utility corridors may be used after a determination that
they are the minimum necessary. However, these activities and the reclamation of all disturbed lands must
minimize the impact on the surrounding wilderness character. The goal of the Forest Service would be to mitigate
impacts of development on wilderness values. Consistent with the valid existing rights, a review and approval of
operating plans that incorporate reasonable terms and conditions for the protection of the wilderness character of
the area and that provide for restoration as near as practicable of the disturbed lands promptly upon abandonment
of operations is warranted (Forest Service Manual (FSM) 2830). Acquisition of the mineral rights is an option
available to the Forest Service.
Recreation, Including Tourism
The Wilderness Act calls for “outstanding opportunities for solitude or a primitive and unconfined type of
recreation” in wilderness areas. The challenge is to provide recreational opportunities while keeping wilderness
an area “without permanent improvement or human habitation,” an area "…where man himself is a visitor who
does not remain.” Visitors must accept wilderness largely on its own terms, without modern facilities provided
for their comfort or convenience. Users must also accept certain risks, including possible dangers arising from
weather conditions, physical features, and other natural phenomena, that are inherent in the various elements and
conditions that comprise a wilderness experience and using primitive methods of travel. Wilderness visitors enjoy
camping, hiking, hunting, horse packing, fishing, climbing, canoeing, and many other wilderness-dependent
activities. Only primitive, non-mechanized access and recreation activities are permitted in wilderness, and only
those facilities required for the safety of users and protection of wilderness resources are provided. Convenience
facilities are not provided. Campsites should not be designated and existing campsites should be relocated or
removed to allow maximum opportunity for solitude and to minimize the evidence of human use. Existing
opportunities for mountain bicycling would be lost as a result of wilderness area designation. The use of
mechanized tools for trail construction and maintenance would be restricted. Existing outfitter and guide services
operating within these areas may need to be modified or eliminated to meet wilderness requirements. In many
cases, wilderness area designation has served to elevate an area’s visibility to the public, increasing its popularity
and its recreation use. Increased use can result in increased damage to trails and other resources, as well as
reduced opportunities for solitude and other wilderness values.
Wilderness area designation that is advertised and included in a broad tourism planning effort may draw visitors
and attract recreationists who seek remote, primitive and unconfined types of recreation and solitude. Wilderness
area designation may warrant public use restrictions if visitation begins to threaten wilderness character and
values. Limiting visitor use and distribution, including establishment of group size limits to preserve wilderness
character, is a management tool often used in wilderness areas.
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Heritage Resources
Cultural features, such as archeological sites, historic trails or routes, or structures that have been included within
wilderness, are protected and maintained using methods that are consistent with the preservation of wilderness
character and values and cultural resource protection requirements. Preservation activities such as salvage
rehabilitation, stabilization, reconstruction, restoration, excavation, and intensive inventories are approved on a
case-by-case basis, if activities will not degrade the overall wilderness character. Cultural resource sites that
appear to qualify are nominated for the National Register of Historic Places. Unless they are needed to provide
wilderness benefits or serve administrative purposes, those sites or structures that do not qualify for the National
Register of Historic Places could be allowed to deteriorate naturally or be removed or destroyed. Interpretation of
sites is done outside of wilderness, except for verbal interpretations by wilderness rangers.
Research
Research is considered a valid and important use of the wilderness resource and is encouraged as long as projects
do not degrade the wilderness character and they are wilderness dependent in nature. Research and monitoring
devices may be installed and operated in wilderness only when the desired information is essential and cannot be
obtained from a location outside of wilderness, and the proposed device is the minimum tool necessary to
accomplish the objective safely and successfully. If proposed studies are not compatible with wilderness values,
managers work with applicants to find alternative locations or methods of access. Inventory of the physical and
biological resources is often needed to provide current baseline information, to serve as a benchmark for
environmentally induced change in the future, to support other scientific studies, and to monitor the impacts that
recreational uses have on wilderness resources.
Access
State and privately owned parcels of land may occasionally become completely surrounded by wilderness. These
lands are termed inholdings. These landowners retain the right of adequate access to their inholding, subject to
restrictions that are necessary to insure protection of wilderness values. Restrictions are determined on a case-bycase basis and can include prohibiting certain types of transportation (such as the use of vehicles), prohibiting the
use of certain routes by certain types of transportation, or prohibiting the use of certain routes altogether. If
landowners are willing and funds are available, the Federal government may purchase such inholdings. The land
may also be exchanged for federally-owned land of approximately equal value within the same state.

CONSEQUENCES OF A WILDERNESS OR NON-WILDERNESS AREA DESIGNATION
The individual descriptions found in this section address the environmental consequences of wilderness or nonwilderness area designation. Some effects are the same for all roadless areas. In other cases, non-wilderness area
designation outcomes may vary depending on whether or not the management prescription assigned to an IRA
allows development activities. These effects are described by resource topic for the general types of management
that may occur as a result of designation or non-designation as wilderness areas. Effects have been typically
separated into 3 categories:
•
•
•

Designated Wilderness Areas (MA 5.1)
Non-wilderness, Non-development (MAs 5.2, 7.2, 8.2, 8.3, 8.5)
Non-wilderness, Development (MAs 1.0, 2.1, 2.2, 3.0, 6.1, 6.3, 7.1, 8.1, 8.4, 8.6)

Under the Non-wilderness, Non-development scenarios, it is assumed that natural ecological processes will occur.
If vegetation management occurs, it would be at levels that would have essentially no effect on the natural
succession or undeveloped character of the area.
Air
Effects of Wilderness/Non-wilderness Area Designation: There would be no expected net change to air quality
specifically from a wilderness or non-wilderness area designation. Wildland fires result in short-term degradation
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in air quality. Neither a wilderness nor non-wilderness area designation would preclude the use of prescribed fire,
which may also result in short-term impacts to air quality. Air quality would be more likely to be affected by
management outside of wilderness or by sources of ambient air pollutants from outside the ANF.
Soil and Water
Effects of Wilderness Area Designation: The natural functions of watershed systems would be maintained. The
risk of human-caused alterations impacting the watershed condition would be primarily limited to localized
recreation activities. Water quality would more likely be affected by management outside of wilderness or by
sources of water pollutants from outside the ANF.
Additional commitment of the soil resource may occur as a result of the construction of new trails. Additional
reductions in soil productivity may occur from soil compaction, displacement, and erosion in areas of
concentrated recreation use. These effects would likely be greatest in areas around streams and lakes and where
outfitting and guiding operations are based. Additional impacts on soil and water resources from motorized use
would be limited to unauthorized encroachment from motorized recreational vehicles. The use of artificial means
to rehabilitate areas in degraded condition would be limited to minimum tool techniques.
Effects of Non-wilderness, Non-development: The effects would be the same as described for a wilderness area
designation, except that previously authorized motorized uses and related soil erosion would continue.
Effects of Non-wilderness, Development: The natural functions of watershed systems would be affected by
development. The threat of soil erosion from associated motorized uses and land disturbing development would
increase with the degree of use. However, active rehabilitation efforts could be undertaken to mitigate affected
resource areas. Compaction from recreation uses in popular visitation areas would likely continue.
Fish Habitat and Species
Effects of Wilderness Area Designation: Under a wilderness area designation, natural processes would
primarily affect fish and their habitat. Natural events and climatic variation would influence sedimentation,
riparian vegetation, and nutrient cycles. A wilderness area designation would preclude opportunities to do riparian
area restoration/improvements, including streamside vegetation manipulation or direct habitat improvement of a
stream. Fish stocking programs would be permitted to continue in areas of historic stocking following either a
wilderness or non-wilderness area designation.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to those described
for a wilderness area designation. However, opportunities to do riparian area restoration/improvements, including
streamside vegetation manipulation or direct habitat improvement of a stream would be allowed. Continuation of
previously authorized motorized uses would be expected to increase sedimentation, with potentially adverse
effects to riparian habitat and nutrient cycles.
Effects of Non-wilderness, Development: Natural processes that affect fish and their habitat would be
interrupted to a degree commensurate with development activities. Motorized uses, road construction, and other
land-disturbing activities may increase sedimentation and potentially adversely affect riparian habitat and nutrient
cycles. However, active rehabilitation efforts could be undertaken to mitigate affected resource areas.
Wildlife Habitat and Species
Effects of Wilderness Area Designation: As natural succession progresses, climax vegetation types would
dominate favoring those species that depend on late successional habitats. Wildlife species that need openings and
immature forest habitats would find that habitat less available. Opportunities to manipulate habitat for the benefit
of wildlife species would be substantially reduced. Changes in populations may become more cyclic under a
wilderness area designation. Wildlife harassment from motorized uses would not be a concern and habitat
fragmentation would be minimized.
Effects of Non-wilderness, Non-development: The effects to wildlife would be similar to that described for
wilderness, except that previously authorized motorized uses would likely continue, which could result in some

Allegheny National Forest Final Environmental Impact Statement

C-35

Appendix C—Roadless Area Inventory and Wilderness Area Evaluation

level of wildlife harassment and possible displacement. Habitat fragmentation would also be minimized due to the
lack of development activities.
Effects of Non-wilderness, Development: Vegetation treatments may result in a greater mosaic of habitat types
and associated species diversity. Opportunities to manipulate habitat specifically for the benefit of wildlife species
would be available. Fragmentation and loss of habitat from road construction may occur with increased
development. Opportunities to decommission roads and restore habitat would exist.
Plants
Effects of Wilderness Area Designation: Natural ecological succession would be allowed to continue and, over
time, restore ecological conditions under a wilderness area designation. Levels of insect infestation and disease
could reach endemic levels as ecological systems move toward their historic ranges of variability. Dispersal of
nonnative invasive weeds would generally be limited to along trail systems and river corridors. Plant diversity
would be slow to change, but would move towards a dominance of mature trees and late successional habitats.
Effects of Non-wilderness, Non-development: The effects of this designation would be similar to a wilderness
area designation.
Effects of Non-wilderness, Development: Natural ecological succession could be interrupted by development
activities associated with other resource management objectives. Incidents of insects and disease would still
occur, but would be more aggressively prevented or managed through vegetation treatment practices. The ability
to detect and treat infestations would be greater than in wilderness areas and thus infestations could be prevented
or contained earlier. Plant diversity would depend on the management objectives for the area.
Fire
Effects of Wilderness Area Designation: Because mechanical vegetation management treatments are not
allowed in designated wilderness areas, standing vegetation would eventually mature and die, increasing fuel
loads and the potential for wildland fire. Wildland fires would be managed according to wilderness fire
management plans. Considerations in implementing any action include considerations of firefighter and public
safety, cost efficiency, the potential spread of fire to adjacent non-wilderness lands, and air quality impacts.
Suppression strategies and tactics would be employed in a manner that reduces impacts of the actions on
wilderness values.
Prescribed fire may be used in wilderness to reduce fuel loads. It may also be used to prevent, where necessary,
the spread of wildfire to or from a wilderness, or to protect features such as structures. Prescribed fire is only
initiated under the direction of approved wilderness fire management plan.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation. However, the tactics available for wildfire suppression would probably be less
limited without a wilderness area designation. The effects relative to prescribed fire would be similar to those
following a wilderness area designation.
Effects of Non-wilderness, Development: The full range of suppression tactics is most likely to be available for
use. The use of prescribed fire might be limited in local areas to protect capital investments and structures, but
would generally be used more for ecological restoration.
Non-Native Invasive Species
Effects of Wilderness Area Designation: Management of non-native invasive plants typically includes the
components of the Integrated Weed (or Pest) Management Process. If treatment options are pursued, they are
done using direction in the Wilderness Act of 1964 to address insect and disease infestations. All options to
address non-native invasive plants in wilderness areas are available, including no treatment, hand pulling,
herbicides and biological control. Any request to use herbicides in wilderness areas requires the approval of the
Regional Forester.
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Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation. All options to address non-native invasive plants are available, including no
treatment, hand pulling, herbicides and biological control.
Effects of Non-wilderness, Development: All options to address non-native invasive plants are available,
including no treatment, hand pulling, herbicides and biological control.
Insect and Disease
Effects of Wilderness Area Designation: Forest stands in designated wilderness areas would be more likely to
age past maturity and provide an environment suitable for potential insect and disease buildup. If insect and
disease occurrences build up within protected areas, they may eventually threaten vegetation on adjacent,
unprotected lands as well. Generally, no insect or disease control would be permitted within a wilderness area
unless other ownership or resources outside the area are threatened. Suppression treatments would then employ
the means most compatible with preservation of wilderness values.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation. However, the tools available for suppression of outbreaks would be somewhat less
limited than those available for use within a wilderness area.
Effects of Non-wilderness, Development: Response to insect and disease outbreaks can generally be more direct
and rapid under this management. A greater range of suppression tools and treatment options would also provide
a higher level of success in containing the outbreak and in protecting adjacent resources.
Minerals
Effects of Wilderness Area Designation: Federal land not under lease or having privately owned mineral rights
may be withdrawn from mineral exploration and development. Following a wilderness area designation, mineral
exploration and development may continue under leases in existence at the time of the designation. Holders of
valid mineral leases retain the rights granted by the terms and conditions of the specific leases. Once a lease
expires, the land may be withdrawn from mineral exploration and development.
Holders of privately owned OGM rights are allowed to conduct operations necessary for the development,
production, and processing of mineral resources. Mechanized equipment, motorized access, and utility corridors
may be used. However, these activities and the reclamation of all disturbed lands are typically designed to
minimize the impact on the surrounding wilderness character. The goal of the Forest Service would be to mitigate
impacts of development on wilderness values. Consistent with the valid existing rights, a review and approval of
operating plans that incorporate reasonable terms and conditions for the protection of the wilderness character of
the area, and that provide for restoration as near as practicable of the disturbed lands promptly upon abandonment
of operations is warranted (FSM 2830). Acquisition of the mineral rights is an option available to the Forest
Service.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation.
Effects of Non-wilderness Area Designation: These lands would be open to OGM development except where
specifically withdrawn or restricted for other purposes. Although a full range of activities may be allowed and
employed, developments and activities would be adjusted to mitigate adverse impacts to other resources where
appropriate.
Recreation, Including Tourism
Effects of Wilderness Area Designation: Recreation objectives for wilderness areas provide outstanding
opportunities for solitude or a primitive and unconfined type of recreation (FSM 2323.11 (2)). While recreational
use of wilderness is generally encouraged and expected, the principal emphasis of wilderness management
direction is to manage recreation use to minimize the evidence of human use and provide opportunities for
solitude and primitive recreation. Accomplishing this task requires certain restrictions on recreational use within
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wilderness areas that are not necessarily needed for the same activities outside wilderness areas. Only primitive,
non-mechanized access and recreation activities are permitted in wilderness, and only those facilities required for
the safety of users and protection of wilderness resources are provided. Convenience facilities are not provided.
Campsites should not be designated and existing campsites should be relocated or removed to allow maximum
opportunity for solitude and to minimize the evidence of human use. Existing opportunities for mountain
bicycling would be lost as a result of wilderness area designation. The use of mechanized tools for trail
construction and maintenance would be restricted. Existing outfitter and guide services operating within these
areas may need to be modified or eliminated to meet wilderness requirements. In many cases, wilderness area
designation has served to elevate an area’s visibility to the public, increasing its popularity and its recreation use.
Increased use can result in increased damage to trails and other resources, as well as reduced opportunities for
solitude and other wilderness values.
Wilderness area designation that is advertised and included in a broad tourism planning effort may draw visitors
and attract recreationists who seek remote, primitive and unconfined types of recreation and solitude. Wilderness
area designation may warrant public use restrictions if visitation begins to threaten wilderness character and
values. Limiting visitor use and distribution, including establishment of group size limits to preserve the
wilderness character, is a management tool often used in wilderness areas.
Effects of Non-wilderness, Non-development: Current recreation uses would likely change the least under this
management, except in areas where public motorized use is currently allowed. Access would not necessarily be
restricted to wilderness-compliant forms and current activities and practices could continue to the extent to that
they didn’t adversely affect other resources.
Effects of Non-wilderness, Development: Development activities can reduce the primitive recreational character
of a roadless area through a combination of altered recreation settings, experiences, and access. The sights and
sounds of human presence are usually increased by development activities. Recreationists seeking a more
primitive experience would choose not to visit such an area, and obvious signs of development would cause the
area to be removed from the roadless inventory. Development may also provide greater recreational access and
increased non-primitive recreation experiences.
Facilities
Effects of Wilderness Area Designation: A reasonable network of trails and campsites are acceptable facilities
in a wilderness area, except in areas to be managed in a pristine condition. In fact, trails leading to and within
wilderness areas become the principal management tool for achieving management objectives. Existing structures
would be evaluated for management needs relative to wilderness and other resources. Non-conforming or
unneeded Forest Service structures may be removed.
Effects of Non-wilderness, Non-development: Current facilities and trails would likely change the least under
this management and current structures could continue to the extent that they did not adversely affect other
resources.
Effects of Non-wilderness, Development: Development under non-wilderness management could have a
number of effects on trails and facilities, ranging from enhancement to elimination, depending upon the primary
resource objectives for the area.
Scenic Resources
Effects of Wilderness Area Designation: The result of natural succession as it occurs within designated
wilderness areas would change the scenic characteristics of the areas over time. This change could be slow, or it
could occur quickly as the result of wildfire, disease or insect infestation. The result would most likely be a
characteristic landscape mosaic representative of how the areas would naturally appear if relatively unaffected by
human activity.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation.
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Effects of Non-wilderness, Development: There would be a greater potential for landscapes that exhibit obvious
signs of human presence. Scenic Integrity Levels would serve to constrain or modify development to mitigate
adverse effects to scenic resources in areas seen from major recreation facilities and use corridors.
Heritage Resources
Effects of Wilderness Area Designation: Potential impacts from ground-disturbing activities, such as road
building and timber harvest, would essentially be eliminated.
Effects of Non-wilderness, Non-development: The effects would be expected to be similar to that described for
a wilderness area designation except there may be more interpretation opportunities.
Effects of Non-wilderness, Development: Potential impacts from ground-disturbing activities, such as road
building and timber harvest, could occur, and mitigation measures would be applied at the project level for
resource protection. Project level inventories would increase opportunities to identify undiscovered resources.

INDIVIDUAL ROADLESS AREA EVALUATIONS
The evaluations are a broadly descriptive assessment, which identify the basic natural characteristics of each area,
as well as boundary conditions and managerial considerations and trade-offs. The evaluations are based on a
somewhat subjective system, and both wilderness advocates and non-supporters would undoubtedly assess the
same areas differently based upon their own interpretation of the criteria, flavored with personal opinions and
agenda. However, legal decisions and past experience show that there is no purely scientific way of rating
something as subjective as wilderness attributes and values. Consequently, the ANF has provided the following
evaluations which are intended to provide discernible conditions to help the public and the Responsible Official
assess the areas in a meaningful way. Table C-14 identifies the four areas being evaluated.
Table C-14. Areas Evaluated for Wilderness Area Designation
Number
19001
19002
19003
19004

Name
Tracy Ridge
Chestnut Ridge
Minister Valley
Allegheny Front

Acres
9,033
5,063
9,145
6,742

County or Counties
Warren and McKean
Warren and McKean
Warren
Warren

Ranger District
Bradford
Bradford
Bradford
Bradford

ROADLESS AREA 19001 (TRACY RIDGE)
OVERVIEW
Size
(As calculated using GIS data. Actual ground surveyed acres will likely vary.)
Forest Service:
9,033 acres
Private:
none
Total:
9,033 acres
Location, Vicinity, and Access
The Tracy Ridge Roadless Area (RA) is located on the ANF, Bradford Ranger District, in Warren and McKean
counties, Pennsylvania. It is currently a part of the congressionally designated Allegheny NRA. Nearby towns
include Bradford, Pennsylvania to the west, Russell, Scandia and Warren, Pennsylvania to the east/southeast, and
Steamburg and Salamanca, New York to the north. The area is generally bound by the Allegheny Reservoir to the
west and by roads to the north and east. Specifically, it is bound on the north below Willow Bay Recreation Area
along FR 602 off of SR 346 just below the New York state line. A small parcel of private land also borders the
area in the northeast corner along the intersection of SR 346 and SR 321. On the west, it is bound by
approximately 7 miles of the Allegheny Reservoir shoreline, on the south by a utility corridor just north of the
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Allegheny Reservoir at Sugar Bay and on the west by SR 321 and Tracy Ridge Campground. The Tracy Ridge
Campground is not included in the RA.
The area is found within the U.S. Geological Survey Cornplanter Run Quadrangle, PA.-NY. SR 321 and SR 346,
FR 602 and the Tracy Ridge Campground and Willow Bay Recreation Area provide major vehicle access from
the east and north. The area is also easily accessible by boat from the Allegheny Reservoir to the west as there are
3 major boat ramps within close proximity to the area, Willow Bay, Webbs Ferry and Roper Hollow. There are no
improved roads within the RA; however, there are approximately 31 miles of hiking trails which include almost
11 miles of the North Country National Scenic Trail (North Country Trail or NCNST) and 20 miles of the Tracy
Ridge/Johnny Cake loop trail system. Approximately 5 miles of the Tracy Ridge Trail are also a designated
National Recreation Trail.
There are a number of abandoned roads and facilities from early OGM development and timber harvest, i.e., old
roads, railroad grades, pipelines, oil well sites, power houses, rodlines and cleared rights-of-way, which have
primarily reverted to natural forest conditions. Many of the abandoned roads were incorporated into the Tracy
Ridge/Johnny Cake trail system. There are also two boat-to campgrounds within the RA, Handsome Lake and
Hopewell, which are located along the Allegheny Reservoir.
History
This RA has a long history of use and has previously been considered for wilderness area designation and study.
Under the Pennsylvania Wilderness Act of 1984 (House Resolution (H. Res.) 5076), Hickory Creek, Allegheny
Islands, Tracy Ridge, Cornplanter, and Allegheny Front RARE II areas (Roadless Area Review and Evaluation,
1979) were considered for wilderness area designation. H. Res. 5076 was referred to the Committee on Interior
and Insular Affairs (Congress) and resulted in the Hickory Creek and Allegheny Islands wilderness area
designations and in Tracy Ridge, Cornplanter and the Allegheny Front becoming the Allegheny NRA.
The RA was used by man beginning in the Prehistoric period (11,000 B.C. to 1600 A.D.) and continuing into the
Historical period (1600 to present). About 1000 B.C., the Woodland period began. The Woodland period is
characterized by sedentism and dependence upon agricultural crops. Pottery use is seen throughout Pennsylvania
during this time period. Early in this period, the Hopewell-Adena cultures flourished, and some evidence of their
influence has been observed in the Allegheny floodplain proximal to the RA. Stone artifacts from early to late
Woodland period have been observed in and around the area. These have been located in rock shelters and village
sites. Pallisaded villages existed in the immediate area and in other parts of the Allegheny Plateau.
The Iroquois people inhabited the Allegheny Plateau during prehistoric time and well into historic and modern
time. The Seneca Nation of Indians, part of the Iroquois Confederacy and Keepers of the Western Door,
controlled the Allegheny Plateau until the close of the Revolutionary War. Treaties after the Revolutionary War
provided two reservations, one along the Allegheny River in close proximity to the RA, known as Cornplanter
Grant, and one further north in Salamanca, New York. The Cornplanter Reservation was occupied until the 1960s
when the U.S. Army Corps of Engineers flooded the river and constructed Kinzua Dam, creating the Allegheny
Reservoir.
Geography, Topography and Vegetation (Including Ecosystem Type)
According to ecological mapping, this area lies in the Allegheny High Plateau Subsection of the Northern
Unglaciated Allegheny Plateau Section within the Laurentian Mixed Forest Province. This section is
characterized by sharper ridge tops and narrower valleys than the glaciated portions of the plateau to the north and
east. From the reservoir, this roadless area climbs steeply to the east forming a ridgeline that breaks into a broad
rounded plateau which generally extends along the length of the area. There are approximately 7 miles of
shoreline along the reservoir. The area is drained by a dendritic drainage pattern type found throughout the
Allegheny Plateau. The Allegheny River and tributaries of intermittent, perennial and ephemeral streams drain
this roadless area and the surrounding slopes. The elevation ranges from 1,328 to 2,245 feet. The landscape
contains no distinct or dominant rock formations or peaks.
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Dominant soil orders include Alfisols, Entisols, Inceptisols, and Ultisols. Soils found within the RA are classified
as Buchanan-Hartleton-Hazleton. The Natural Resources Conservation Service (NRCS) describes these soils:
“Very deep and deep, somewhat poorly drained to well drained, nearly level to very steep soils; formed in
materials weathered from sandstone and shale; on uplands.” (NRCS 1983, p. 2)
The ecological landtype association for this area is 212Ga10, Frigid, Mesic, Mixed Oak and Northern Hardwoods.
The distinguishing features of this landtype are its steepness, higher general elevations, climate and potential
frigid soils. Vegetation associations include white and red oak, black cherry, hemlock, beech, quaking aspen, red
maple, yellow birch, sugar maple and open non-forested patches of mostly grass. Although there are a few small
openings 1 acre in size or less, the Tracy Ridge area is entirely forested, and all forest cover is considered mature,
or greater than 50 years of age, with the majority between 70 and 100 years old. Forest cover types include aspen
(<1%), conifer/mixed conifer (10%), northern hardwoods (7%), upland hardwood (6%) and oak (77%). There are
34 miles of stream, which is well distributed across the area, and 34 acres of scattered wetlands, all of which are
associated with the Allegheny Reservoir or Nelse Run. A diversity of landform conditions, including plateau,
sideslope, and footslope, can be found, and portions of the high plateau west of Tracy Ridge contain large rock
outcroppings.
Management Direction and Current Use
This RA is part of the 23,100 acre Allegheny NRA. The NRA is not one contiguous area as it is divided into three
separate land allocations including Tracy Ridge RA to the east of the Allegheny Reservoir, Cornplanter to the
west of the reservoir and the Allegheny Front south of the reservoir along the Allegheny River. The NRA also
includes the Allegheny Reservoir between Tracy Ridge and Cornplanter. The purposes for establishing the NRA
include:
1. Outdoor recreation including, but not limited to, hunting, fishing, hiking, backpacking, camping, nature
study, and the use of motorized and non-motorized boats on the Allegheny Reservoir;
2. The conservation of fish and wildlife populations and habitat;
3. The protection of watersheds and maintenance of free flowing streams and the quality of ground and
surface waters in accordance with applicable law;
4. The conservation of scenic, cultural, and other natural values of the area;
5. Allowing the development of privately owned oil, gas, and mineral resources subject to reasonable
conditions prescribed by the Secretary under subsection (c) of this section for the protection of the area;
and
6. Minimizing, to the extent practicable, environmental disturbances caused by resource development,
consistent with the exercise of private property rights.
In the 1986 Forest Plan, the management area designation for the NRA is MA 6.4. The ANF incorporated
standards and guidelines in the 1986 Forest Plan in accordance with the purposes described above and the laws,
rules, and regulations applicable to the NFS. The emphasis of this management area is to provide a land condition
with vegetation generally progressing through the natural succession process to mature or over mature hardwood
forest. The primary purpose is to: preserve and protect the natural scenic, scientific, historic, archaeological,
ecological, educational, watershed and wildlife values and to provide enhancement of dispersed semi-primitive
motorized and non-motorized recreation. This management area is managed as an NRA, typically without harvest,
except to facilitate private and mineral resource exploration and development and/or to achieve wildlife and
recreation management objectives. Typically, road construction is not allowed except for roads needed to satisfy
private legal rights. Public traffic within the area is not allowed.
Use of motorized off-highway vehicles is not permitted in the NRA except for administrative vehicles, emergency
vehicles and use authorized by permit, contract or outstanding private rights. There are no trails designated for
ATV or off-highway motorcycle (OHM) or snowmobile use. Equestrian use and mountain bike use on designated
trails within the RA are prohibited per Forest Supervisor closure order. However, open or cross-country horse and
bike riding is allowed. There are two campgrounds and two boat launches located immediately adjacent to the
RA. These include the Willow Bay Campground, Tracy Ridge Campground, Willow Bay boat launch and Sugar
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Bay boat launch. There are two campgrounds within the RA located along the Allegheny Reservoir, Hopewell
and Handsome Lake which are boat-to/hike-in campgrounds. There are approximately 31 miles of trail in the area
linked to three trailhead parking areas: one adjoins Tracy Ridge Campground, another is just outside Willow Bay
Campground, and a third is located along SR 321 where Nelse Run enters Sugar Bay. Existing trail within the RA
includes 20 miles in the Tracy Ridge/Johnny Cake loop system and almost 11 miles of the North Country Trail.
Hopewell and Handsome Lake Boat-to Campgrounds are along the reservoir. They are roughly 6 acres and 7
acres respectively, constructed to development scale 2 (little site modification), contain a concrete single vault
toilet, a well with a pump for potable water, and 20 single-use campsites with a picnic table and fire ring at each.
Trail and campground maintenance occurs on an annual basis. Volunteers of the North Country Trail Association
help with trail maintenance activities.
The primary use of this RA is for recreation associated with the trails, boat-to campgrounds, Allegheny Reservoir,
scenery and wildlife. Recreation use is, on average, moderate with higher use on weekends than weekdays.
Campground occupancy of the two boat-to campgrounds averaged 60 percent between 1997 and 2003.
Two types of trail users can be found: the long distance hiker or backpacker who hikes between trailhead
locations and may camp along the way and the day-use hiker who hikes a portion of a trail to access the reservoir,
a vista or one of the boat-to campgrounds. Day hiking is most popular with visitors along the shorter trails that
access the reservoir. The RA is used for a variety of additional dispersed activities, including hunting; trapping;
nature, wildlife and bird viewing; cross-country skiing; and snowshoeing. Many water based activities occur on
the reservoir, including boating, jet and water skiing, fishing, and social gathering on house boats and shoreline.
Swimming offshore is generally limited due to a relatively muddy, steep bottom.
Tracy Ridge RA is encumbered by outstanding mineral rights with roughly 94 percent, or 8,491 acres, of the
subsurface mineral rights owned by private parties. There is currently no OGM drilling or exploration occurring
in the RA; however, drilling has occurred in the past, with 5 well sites still remaining in the RA. These sites
appear to be abandoned and there has been no drilling for over 20 years.
Hardwood timber was harvested between the late 1880s and 1940s, and the entire area consists of mid-seral (<150
years) second growth. There has been no large scale timber harvest since that time, and some small scale noncommercial release of aspen occurred prior to 1980. The 1986 Forest Plan allows for timber to be harvested only
to achieve wildlife and recreation management objectives. Uneven-aged management or salvage harvest is a
management option used to maintain browse and mast production around existing habitat improvements, to
maintain continuous canopy in visually sensitive areas, to enhance scenery in recreation travelways and use areas,
to maintain or create permanent openings for wildlife and to provide viewpoints for recreationists. While these
options exist within the 1986 Forest Plan, no wildlife habitat or scenery improvement work has been conducted in
the last 25 years other than bat box installation along the Allegheny Reservoir shoreline at the boat-to
campgrounds. Vegetation management has been limited due to this area’s status as an NRA. However, pesticide
use occurred in the early 1990s to control gypsy moth infestation through the use of bacillus thuringiensis (Bt)
and Dimilin®.
Appearance of the Area and Characteristics of Surrounding Areas
The Tracy Ridge RA is characterized by steep rugged terrain leading to high plateau uplands set in a wooded
landscape intermixed with streams and continuous forest cover. There are no prominent rock formations or peaks.
There are eight scenic vistas located atop the plateau along the trail system. Dense vegetation often inhibits views
from the vistas.
Within the RA, there are 31 miles of trails which have been maintained to varying standards and two boat-to
campgrounds which are maintained to a high standard. The trails and campgrounds are visually evident and
influence ecological processes, at a minimum, in the vicinity of the trails and campgrounds. Old roads and
facilities from early OGM development and timber harvest still exist in some areas; however, they have regained
a mostly natural appearance. Approximately five oil well sites with old pumps still remain. The trail and sections
of old road from Nelse Run to the boat-to campgrounds was widened in portions to approximately 20 feet to
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accommodate a bull dozer and maintenance vehicles in 2002. This was done as a recreation maintenance activity
to accommodate the installation of the vault toilets in the boat-to campgrounds. This activity has altered the more
natural appearance of the RA along the trail and old road system for approximately 2.3 miles.
Most of the area timber was harvested in the late 1800s and early 1900s. As a result, approximately 4 percent of
the forest is in the 61 to 70 year age-class, 36 percent is in the 71 to 81 year age-class, 35 percent is in the 81 to 90
year age-class, 18 percent is in the 91 to 100 year age-class, and 6 percent is in the 101 to 110 year age-class.
The Allegheny Reservoir is largely undeveloped with little or no facilities or homes existing along the shore or
uplands. Chestnut Ridge RA is located immediately to the west; separated from this RA only by SR 321. Chestnut
Ridge is similar in character to Tracy Ridge with steep, rugged terrain and natural appearing, wooded landscapes.
Chestnut Ridge can also be viewed from the uplands in this RA. Across the reservoir to the east is a continuation of
similar natural landforms and vegetation found in the Cornplanter portion of the NRA. To the north, the Allegany
State Park offers a similar, undeveloped landscape. The Tracy Ridge area and surrounding landscape provide a vast
continuum of natural vegetation characterized by low development and low to moderate human influence.
Key Attractions
The primary attractions within this area are related to the NRA, the Allegheny Reservoir, the trail system, the
boat-to campgrounds and the scenery as follows:
• The RA is contained within a congressionally designated NRA that is recognized for having showcase
recreation opportunities and scenery.
• The North Country National Scenic Trail and the Tracy Ridge/Johnny Cake Trails cross the area from
north to south and connect to the Allegheny Reservoir from the road system east to west. These trails
offer both day hikes and long distance hiking.
• The boat-to campgrounds, Hopewell and Handsome Lake, provide camping opportunities along the
Allegheny Reservoir and access and staging to the RA.
• Interior vistas along the plateau in higher elevations provide an overlook of the reservoir and vast wooded
landscapes in surrounding areas.
• A large, well distributed component of big trees that include species greater than 100 years old.
CAPABILITY
Natural Integrity and Appearance
The scenic integrity level of the Tracy Ridge RA is high. The RA contains eight documented vistas which are
located along the trail system in higher elevations. Natural processes are operating within the area, and overall, the
area is minimally affected by outside forces except at the boat-to campgrounds where natural processes are
affected by human influence and development. The timber harvest and OGM development which occurred in the
1930s have regained a mostly natural appearance and do not compromise the area’s natural integrity and
appearance. Trail maintenance has affected natural ecological processes; however, the range of influence is
limited. Generally, the trail tread is limited to a 24 inch path with a 6 foot center line clearing limit. Trails are
compatible with wilderness area designation, but not all maintenance activities are. The 20 foot clearing limits to
accommodate the installation of the toilets at the campground has compromised the natural integrity to a moderate
extent along this section of trail. The area has regenerated from past harvest and other land uses, and now the
forest appears mature to old-aged. Along the RA’s southern edge, a utility corridor forms the boundary and when
cleared, can appear dominate.
Opportunity for Solitude, Challenge and Primitive Recreation
This RA contains 9,033 acres and is easily accessible with good road and trail access on the north, south and east,
and by boat via the Allegheny Reservoir on the west. There are several well-developed boat launches nearby. The
RA is divided by an expansive network of trails except for a portion (roughly one-third) in the northeast corner
that has no trail development. There are two large campgrounds which border the area, Tracy Ridge to the east
and Willow Bay to the north, and two boat-to campgrounds within the RA along the reservoir. The area is at most
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3 miles wide and approximately 7 miles long which makes it possible to traverse in a day whether traveling east
to west or north to south. The Tracy Ridge RA is judged to have a moderate to high potential for providing
primitive recreation and solitude in interior areas and low potential along the road system and adjacent to the
campgrounds. The presence of the North Country Trail and Tracy Ridge/Johnny Cake trail system reduce the
potential for challenge and solitude; however, at times there is very little or no use on the trails. On busy summer
weekends, 50 to 100 hikers are estimated to use the trail system. This periodic high use would sometimes impact
the levels of solitude and serenity. The potential for solitude and primitive recreation increases during winter
months when the area generally receives low use. Trails are not groomed during winter months, campgrounds are
closed and the opportunity for snow based primitive recreation and challenge is high. This information is
consistent with a recent ROS inventory that identified the area as having an interior core of 3,174 acres for Semiprimitive Non-motorized recreation and 5,859 acres on the exterior as having a Roaded Natural setting.
Special Features
Scenic: This area is part of a large complex of forested landscapes which offer long distance views of the
surrounding area and the Allegheny Reservoir. The RA is a relatively large, unaltered landscape with few
modifications from the ridgetops to the shoreline. The Allegheny Reservoir is a key scenic attraction. There is a
large component of big trees that also provide a special scenic feature of the RA.
Scientific: There are no designated research natural areas or experimental forests in the Tracy Ridge RA. The
entire RA is part of a designated NRA.
Geological: There are no known areas of unique or rare rock formations in this RA.
Ecological: This RA was identified as part of the ANF’s 1995 Landscape Corridor Concept of continuous forest
canopy for connecting the large forested blocks (wilderness, scenic areas, research natural areas, national
recreation areas and roadless areas) to provide higher quality habitat and better ecosystem functions for wildlife.
The Tracy Ridge RA is a larger representative core area for connectivity between forest patches being managed
for late successional habitats. This area has a large component of late successional forest habitat, especially in
comparison to the remaining ANF, which reflects the high importance of this RA for achieving habitat
conservation goals for a variety of wildlife species, including neotropical birds and less mobile species, such as
reptiles, amphibians and small mammals.
Wildlife and Fish: The most significant characteristic of the Tracy Ridge area lies in the predominance of mature
forest conditions combined with the remote, undisturbed nature of the area. Undisturbed and/or undeveloped areas
on the ANF are somewhat rare as the ANF contains extensive private development within the proclamation
boundary, with over 4,200 miles of roads (FRs, state, county or township roads, and OGM roads) and widespread
OGM development. The Tracy Ridge area provides optimum habitat conditions for species that are sensitive to
human disturbance, as well as species that require large blocks of mature forest habitat, such as the bald eagle,
great blue heron, red-shouldered hawk, black bear, northern goshawk and bobcat. The close proximity of Tracy
Ridge to Chestnut Ridge and Allegany State Park in New York provides an important complex of mature,
undisturbed forest areas for wildlife. Other key wildlife habitat features that characterize the Tracy Ridge area
include the predominance of oak and northern hardwoods (88%) and the hard mast production associated with
these forest types. The widespread distribution of oak in particular, greatly influences landscape level wildlife use
and provides suitable habitat conditions for the cerulean warbler, which is presently being reviewed for listing
under the Endangered Species Act and has been documented in the area during breeding bird surveys. The
scattered openings, beaver ponds, apple trees and concentrated mixed conifer/hardwood stands within the North
Branch Sugar Run bottom provides the most diverse habitat conditions within the Tracy Ridge area. Due to the
close proximity to the Allegheny Reservoir, the remote nature of the area and the presence of superior white pine
trees that are preferred for nesting, the Tracy Ridge area provides some of the most desirable bald eagle nesting
habitat in the ANF. Although no eagle nests have been identified within the area, eagles have been observed
roosting at various locations along the western edge of the area, adjacent to the Allegheny Reservoir.
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Rare and Endangered Animals: Although the federally endangered Indiana bat (Myotis solalis) has not been
documented within the Tracy Ridge RA, suitable oak habitat is widely available. Additionally, a single Indiana
bat was captured on private land within approximately 10 miles of the RA and detected on NFS lands within 3
miles of Tracy Ridge. As a result, the Tracy Ridge area is considered occupied Indiana bat habitat. The bald eagle
(Haliaeetus leucocephalus), which is federally threatened, also occurs within the Tracy Ridge area. Although
there are no known nests within the RA, eagles have been observed roosting along the eastern boundary of the RA
adjacent to the Allegheny Reservoir. The only RFSS known to occur within Tracy Ridge is the northern longeared bat (Motis septentrionalis) and suitable habitat for this species occurs throughout the Tracy Ridge area.
Streams and their biological resources are not unique nor do they have extraordinary fisheries, aquatic
invertebrates, or mussel populations. There are no known federally listed threatened or endangered aquatic
species.
Rare and Endangered Plants: There have been few or no formal plant surveys within the RA. Currently, there
are no known records of state or federally listed rare or endangered plants, Regional Forester Sensitive Plant
Species or other plant species of viability concern, nor are there records of rare or exemplary natural communities.
There is potential suitable habitat for rare plants in the area.
Heritage Resources: There are two known prehistoric open sites recorded for the Tracy Ridge area. No historic
sites have been documented. The Pennsylvania State Historic Preservation Office (SHPO) considers all rock
shelters and upland open sites to be eligible for inclusion in the National Register of Historic Places. These sites
need further analysis to determine eligibility. Potential for prehistoric and historic sites is moderate to high.
Size, Shape and Manageability
The size and shape of the Tracy Ridge RA makes its preservation for potential wilderness area designation
practical. The close proximity of the RA to multiple-use private lands in the northeast quarter may present
management challenges near border areas, in addition to the potential challenges near the boat-to campgrounds
and the Willow Bay and Tracy Ridge Campgrounds. There may also be management challenges along the
Allegheny Reservoir shoreline where motorized boats land to allow access to the uplands. The motorized boat use
may not be consistent with wilderness area designation.
Boundary Conditions, Needs and Management Requirements
Most of the property boundary lines are well defined by roads on the north and east, a utility corridor on the south
and the reservoir on the west. The boat-to campgrounds contain non-wilderness developments which would be
difficult to remove, and the history of developed use in these campgrounds would make wilderness management
difficult. Also, there is historic motorized access by boat to the Allegheny Reservoir shoreline which would be
difficult to eliminate or restrict. Adjusting the boundary to exclude the boat-to campgrounds and establishing it
above the high water mark for boat landings is warranted. Additionally, activities and motorized use within the
Willow Bay and Tracy Ridge Campgrounds could impact wilderness users. Boundary adjustments to buffer the
Willow Bay and Tracy Ridge Campgrounds may be warranted if this RA is designated as wilderness.
AVAILABILITY
Recreation, Including Tourism
Designation of this RA as wilderness would not eliminate its current designation as an NRA. However, more
restrictive wilderness management standards and guidelines would supersede the less restrictive management
direction currently established for the NRA. The NRA designation allows for greater recreation use than
wilderness area designation and allows for greater alteration of the land when managing and maintaining trails,
scenery, wildlife, and forest health conditions. Future planning for the NRA could result in increased
opportunities for development of overnight facilities, such as Adirondack shelters and dispersed campsites, and
increased trail development opportunities for snowmobiling, mountain biking and horse use. Designation of Tracy
Ridge as a wilderness area would eliminate or restrict options for these types of recreation activities and
improvements in the NRA.
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On the North Country Trail and the Tracy Ridge/Johnny Cake trail system, a wilderness area designation would
restrict trail maintenance to non-motorized equipment and non-mechanical transport of supplies and personnel.
Historically, chainsaws and mechanical transport have been used to maintain these trails. The restrictions on use
of chainsaws and other mechanized equipment would make the maintenance of the trail system more challenging
and time consuming. Existing and new trail directional signing and marking would be required to conform to
wilderness sign standards.
Wilderness area designation may also warrant restrictions, such as limiting visitor use and distribution, including
establishment of group size limits, to preserve the wilderness character of the area, whereas, the NRA allows for
greater visitor use and group size limits. Currently, there are no restrictions on group size within the NRA.
The boat-to campgrounds in the NRA would not be compatible with wilderness area designation. Removal of
these areas would reduce benefits to other non-wilderness recreationists. Adjusting the boundary to eliminate
these areas is an option; however, the campgrounds could still impact some wilderness experiences. The large,
developed Willow Bay and Tracy Ridge Campgrounds on the periphery of the RA have a similar effect. Use of
these campgrounds may also impact wilderness experiences and values.
The NRA allows for motorized use of boats on the Allegheny Reservoir, for landing and exploration of the
shoreline and camping at the designated boat-to campgrounds. Wilderness area designation would allow
continued use of motorboats on the reservoir; however, there would be impacts to wilderness users from
motorized boats landing on shore. Establishing the boundary above the high water mark would allow this use to
continue, but use of boats on the reservoir may still impact some wilderness experiences.
The NRA currently provides many wilderness values, including the opportunity for solitude and serenity, selfreliance, adventure, challenging experiences, and semi-primitive recreation. For many recreationists, primeval
wilderness character is less important than protection (Loomis, 1999). The NRA designation was considered an
alternative to wilderness area designation with the intended purpose of protecting the undeveloped character of
the area. This designation protects the RA from timber harvest, road construction and most road-based recreation.
Wildlife and Fish
Minimal disturbance to the area has occurred due to Tracy Ridge’s current designation as an NRA. Wilderness
area designation would maintain the remote, undeveloped character of the area which is considered the area’s
greatest wildlife asset. Wilderness area designation would further restrict human influence and disturbance
primarily caused from recreation maintenance activities. Numbers of users and group size may be more limited
with a wilderness area designation than with the NRA designation. A minimum tool approach would replace the
current option of using chainsaws and other mechanized equipment for trail maintenance. The reduction in human
disturbance and noise may benefit some wildlife species. Designation as a wilderness area would benefit those
species seeking remote, undisturbed habitats (e.g. black bear, bobcat, northern goshawk) and those that benefit
from a mature, continuous forest.
Risks to wildlife habitat include the presence of exotic pests such as gypsy moth and hemlock wooly adelgid.
Wilderness area designation would limit intervention and control of disease and pest outbreaks. Suppression of
invasive species, where native ecological communities or Federal threatened, endangered, and sensitive species
are threatened by their presence, is allowed in designated wilderness areas.
The oak forest type provides important wildlife habitat in this RA, covering approximately 77 percent of the area.
Widespread and locally severe oak decline and mortality have occurred throughout the east. Consequently, there
is concern for oak on the ANF. Oak regeneration is fire dependent and if it is to be maintained over the long term,
intensive management, including periodic under burning and manipulation of the canopy, is required to reduce
competition of other hardwoods. Intensive management of the oak forest type has not occurred due to legislation
that established this area as part of the NRA. Both wilderness area designation and NRA designation eliminate
management activities that promote oak regeneration and mast production.
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There are 13 miles of perennial stream, 14 miles of intermittent stream and over 7 miles of reservoir shoreline, all
of which provide suitable habitat for cold-water fisheries communities. All streams are dependent on natural
reproduction, and due to their small size and accessibility, none are stocked with trout. The ability to use
motorized equipment to conduct fisheries surveys would be prohibited with wilderness area designation.
Typically, the ANF has not improved fish habitat on cold-water streams, but relies on natural input of large wood
for the creation of habitat diversity. This RA occurs in the NRA where this type of work has not occurred.
Wilderness area designation would not change the way fish habitat improvements have been managed in this RA.
Rare Plants and Unique Ecosystems
The NRA designation already limits human disturbance and management practices, such as timber harvest and
road construction. Wilderness area designation would further limit human disturbance and management practices;
however, impacts from trail maintenance and trampling may continue regardless of designation, as the North
Country Trail and Tracy Ridge/Johnny Cake trail system will remain and may pass through suitable habitat.
Given the current management practices established for the NRA, wilderness area designation would likely have a
neutral effect on potential rare plants and unique ecosystems.
Water Availability and Use
The streams in this RA are not part of a municipal watershed and there are no known water storage needs. No
change in water quality is anticipated if the RA is designated a wilderness area.
Livestock, Timber and Minerals
Timber harvest and the associated production of wood products from this RA do not occur as the NRA
designation prohibits this use. Timber harvest and production would not occur with wilderness area designation
either. Currently, 8,044 acres of the RA are capable of growing commercial crops for timber (ANF GIS Timber
Suitability analysis).
Private individual(s) own 94 percent of the subsurface mineral estate. During consideration of this RA for
wilderness area designation in 1984, Congress found that the Tracy Ridge area possessed a high quality
wilderness resource; however, “matters were complicated” in that the bulk of the wilderness candidate lands in
question were underlain by privately owned mineral rights. Available information at that time suggested that the
rights underlying the area were likely to be exercised and OGM exploration appeared imminent. Accordingly, the
Committee believed that wilderness area designation would be “futile” unless the mineral rights problem could be
resolved (refer to H. Res. 5067).
Due to the estimated high OGM values, outright purchase of mineral rights was judged to be too costly. In
particular, the mineral estate values in Tracy Ridge, Cornplanter and Allegheny Front were believed to be in the
range of or in excess of 10 to 100 million dollars.
Currently, the mineral rights have not been purchased in Tracy Ridge and there are no known willing sellers.
Although exploration for oil and gas seemed imminent, no development has occurred since the area was
designated an NRA in 1984. In April 2004, interest to drill within the RA to test for the presence of hydrocarbons
was expressed, with a 5 to 10 year drilling development program being a potential outcome. Associated with a
drilling program is the removal of vegetation and construction of access roads. Test drilling is still pending in this
area. This area has been characterized as having a high potential for shallow oil and deep gas production
(Legislative Report, H. Res. 5067, PA Wilderness Bill, 1984). Wilderness area designation would not prohibit the
exercise of private mineral rights.
There are no livestock operations or potential for such operations.
Heritage Resources
This area has a long history of use beginning in the Prehistoric Period (11,000 B.C. to 1600 A.D.) and continuing
into the Historical Period (1600 to present). Additional survey, research and evaluation for prehistoric and historic
Native American sites may be warranted. Preservation activities, such as salvage rehabilitation, stabilization,
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restoration, excavation and intensive inventories are approved on a case-by-case basis if they will not degrade the
overall wilderness character of the area.
Land Uses
No special use permits are currently issued for this RA. There is a utility corridor which forms the border on the
southern boundary. There are no encumbrances other than the ownership of OGM rights by private individuals.
There currently are no outfitter and guide services operating in this RA. Wilderness area designation would allow
for selected outfitter and guide services, but only if services will not degrade wilderness character.
Invasive Species
While there are no widespread invasive species in the RA, the potential for occurrence is high. Onsite
observations have identified three populations of Japanese barberry along the North Country Trail within the RA.
All options to address invasive species in wilderness areas are available, including no treatment, hand pulling,
herbicides and biological control. Any request to use herbicides in wilderness areas requires the approval of the
Regional Forester.
Non Federal Lands
There are no private lands located within the RA however there is private land adjacent to the area in the northeast
corner. Access is provided along the road system and access through the area is not anticipated.
SUMMARY OF WILDERNESS EVALUATION FOR TRACY RIDGE
There is a mix of opportunity for solitude and serenity, self-reliance, adventure, challenging experiences, and
primitive recreation ranging from low to high in the Tracy Ridge RA. These opportunities are high in interior
areas away from adjacent roads, the Allegheny Reservoir, developed campgrounds and the North Country Trail
and Tracy Ridge/Johnny Cake trail systems. Challenging experiences can be had by testing one’s orienteering and
survival skills in an area that is unmarked, where only unique landforms or distinct vegetation provide guidance.
Primitive recreation opportunities include fishing, cross-country hiking, dispersed camping and hunting. These
opportunities diminish the closer you are to the periphery near campgrounds, roads and the Allegheny Reservoir
which is often busy with boat traffic and noise, especially in the summer. The majority of the RA however,
provides moderate to high potential to provide the wilderness attributes and values appropriate for wilderness area
designation.
There are few places on the ANF that offer scenery of as high a quality, natural integrity and wide-scale
ecosystem function as the Tracy Ridge RA. This area has a large component of late successional forest habitat,
especially in comparison to the remaining ANF, which reflects the high importance of this RA to achieving
habitat conservation goals for a variety of wildlife species, including neotropical birds and less mobile species,
such as reptiles, amphibians and small mammals. The presence of a significant old tree component enhances the
scenic quality of the area for potential wilderness designation.
Due to the current designation of the area as an NRA, there would be no change in terms of timber harvest, road
construction or prohibition of ATV/OHM use. Other changes, such as the elimination of motorized equipment for
trail maintenance, would occur, and vegetation management activities to achieve wildlife or recreation
management objectives would not be allowed. There would be no change in the exercise of private mineral rights
if designated a wilderness study area. Areas in the East are recommended to Congress for wilderness study area
designation. If this RA is designated a wilderness study area, examination of the mineral rights is conducted as
part of the study process and may include consideration of both the potential for development and the acquisition
of subsurface mineral rights.
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ROADLESS AREA 19002 (CHESTNUT RIDGE)
OVERVIEW
Size
(As calculated using GIS data. Actual ground surveyed acres will likely vary.)
Forest Service:
Private:
Total:

5,063 acres
none
5,063 acres

Location, Vicinity, and Access
The Chestnut Ridge Roadless Area (RA) is located on the ANF, Bradford Ranger District, in Warren and McKean
counties, Pennsylvania. It is separated from the Tracy Ridge RA by SR 321. Nearby towns include Bradford,
Pennsylvania to the west, Russell, Scandia and Warren, Pennsylvania to the east/southeast, and Steamburg and
Salamanca, New York to the north. The area is bound by roads on all sides and contains private lands on the
north. Specifically, it is bound on the north below a strip of private lands and SR 346 just below the New York
state line. On the west, it is bound by SR 321 and to the east and south by FR 137 and FR 271 respectively.
The area is found within U.S. Geological Survey Cornplanter Run Quadrangle, PA.-NY. SR 321 and SR 346 and
FR 137 and FR 321 provide major vehicle access to the area from all directions. However, the strip of private
lands bordering SR 346 hampers access to the area from the north along this route. There are no improved roads
within the RA nor are there any trails or developed recreation facilities. There is one abandoned road dividing the
area and there are no evident signs of OGM development in the area.
Geography, Topography and Vegetation (Including Ecosystem Type)
According to ecological mapping, this area lies in the Allegheny High Plateau Subsection of the Northern
Unglaciated Allegheny Plateau Section within the Laurentian Mixed Forest Province. This section is
characterized by sharper ridge tops and narrower valleys than the glaciated portions of the plateau to the north and
east. This area contains some of the steepest and most rugged topography on the ANF. The elevation climbs
above 2000 feet however there are no distinct or prominent rock formations or peaks.
Dominant soil orders include Alfisols, Entisols, Inceptisols, and Ultisols. Soils found within the RA are classified
as Buchanan-Hartleton-Hazleton. The Natural Resources Conservation Service describes these soils: “Very deep
and deep, somewhat poorly drained to well drained, nearly level to very steep soils; formed in materials
weathered from sandstone and shale; on uplands.” (NRCS 1983, p. 2)
The ecological landtype association for this area is 212Ga10, Frigid, Mesic, Mixed Oak and Northern Hardwoods.
The distinguishing feature of this landtype is its steepness, higher general elevations, climate and potential frigid
soils. Vegetation associations include white and red oak, black cherry, hemlock, beech, quaking aspen, red maple,
yellow birch, sugar maple and open un-forested patches of mostly grass.
Chestnut Ridge is 99 percent forested with 97 percent occurring as mature forest greater than 50 years of age.
There is no early successional vegetation (zero to 20 years old) and approximately 2 percent of the area occurs as
mid successional pole forest 21 to 40 years old. Dominant overstory vegetation includes oak or mixed
oak/hardwoods (40%), northern hardwoods (48%), mixed conifer/hardwood (7%), Allegheny hardwood (3%),
aspen (1%) and upland hardwoods (1%). A total of 58 acres, or 1 percent of the area, is in openings that include 1
larger opening 13 acres in size and 12 openings less than 10 acres. The area contains a few scattered wetlands,
including a larger 8 acre wetland on the plateau in the center of the area and several smaller wetlands along the
Willow Creek and Dry Brook drainages. The area contains a diversity of landforms, such as plateau, sideslope,
footslope and ridgeline. Over 39 percent of the area is on upper elevations greater then 2,000 feet. There are 4,658
acres of forested land suitable for timber production.
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Management Direction and Current Use
This RA is contained within MA 6.1 in the 1986 Forest Plan. MA 6.1’s primary purpose is to maintain or enhance
scenic quality, emphasize a variety of dispersed recreation activities in a semi-primitive motorized setting, and
emphasize wildlife species which require mature or overmature hardwood forests, such as turkey, bear, cavity
nesting birds and mammals. Timber management activities are accomplished for wildlife habitat improvement.
Seasonal wildlife habitat improvement and maintenance are for such activities as shrub and conifer planting,
release treatments and food plot maintenance. Specialized habitats and inclusions within the management area can
receive treatments to specifically benefit small game, non-game, indicator species or species of special concern.
Recreational opportunities that include dispersed activities, such as cross-country skiing, backpacking, hiking,
fishing, hunting and ATV/OHM trail riding, were emphasized in this management area in the 1986 Forest Plan.
New road construction and reconstruction was also allowed in this management area.
The primary use of this RA has been for wildlife habitat improvement and dispersed recreation use. Exact
recreation use is not known. However, it is estimated that the RA receives low use due to a lack of designated
trails or other developed facilities. Primary activities include fishing, hunting, backpacking, hiking, dispersed
camping and nature and wildlife viewing.
Between the late 1880s and 1930s, the entire Chestnut Ridge area was harvested, and the area presently consists
of second growth mid successional (21 to 150 years old) or third growth forest. In the last 60 years, there has been
relatively little management, and only 97 acres, or 2 percent of the area, has been regenerated through timber
harvest (1965 to 1980). Since 1980, the only timber harvest that has occurred is 8 acres of salvage treatment
associated with gypsy moth defoliation in the early 1990s. Recent management in the area has been almost
exclusively associated with wildlife habitat improvement work and has included approximately 10 acres of annual
opening maintenance, apple tree prune and release, native conifer and shrub planting and bluebird and wood duck
nest box installation.
The area contains about 15 miles of stream, with most of the stream and riparian habitat associated with the North
Branch Sugar Run drainage that occurs along the southern boundary and the Dry Brook drainage in the northeast.
Other streams include portions of Nelse Run, Whitney Run and Willow Creek. North Branch Sugar Run contains
five native species, including brook trout, one wild reproducing species (brown trout) and one stocked species
(rainbow trout). Stream surveys have been conducted in the RA, and the rainbow trout stocking occurs each year.
As a result of stocking, North Branch Sugar Run and Willow Creek receive considerable fishing pressure.
To date, wildlife surveys conducted within the Chestnut Ridge RA have included yellow-bellied flycatcher
surveys, barred owl surveys and mist net surveys for bats during the summer. While yellow-bellied flycatcher
nesting has yet to be documented, barred owls, a mature Forest Management Indicator Species, has been
documented at the North Branch Sugar Run and Dry Brook drainages for the last 12 years. While no Indiana bats
were detected during mist net surveys in the Dry Brook drainage in 2003, the northern long-eared bat, a Forest
Sensitive Species, was documented.
Chestnut Ridge RA is encumbered by outstanding mineral rights with 100 percent of the subsurface mineral rights
owned by private parties. The Chestnut Ridge area has 2 active wells along SH 321. These occur at the end of
short spur roads constructed approximately 150 feet into the area. There is no clear evidence of past drilling
within the interior of the area. Past drilling would have occurred 20 or more years ago, and all sites would be
currently abandoned.
Appearance of the Area and Characteristics of Surrounding Areas
The Chestnut Ridge RA is characterized by steep, rugged terrain leading to high plateau uplands set in a wooded
landscape intermixed with streams and continuous forest cover. There are no prominent rock formations or peaks.
The area is fairly uniform with no distinct landforms other than commonly observed plateau and ridgelines. There
are no improved roads, developed trails or other facilities nor are there any managed or documented vistas. The
area’s natural appearance is generally uncompromised by recent human development and activity.
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This RA is largely intact and represents one of the most natural areas on the ANF. Management activities have
been minimal and have not altered the overall natural appearance of the RA. Most of the area was harvested in the
late 1800s and early 1900s and has regained a natural appearance from this activity. One abandoned road divides
the area; however, this road is barely perceptible and does not adversely affect the RA’s appearance.
Chestnut Ridge RA is located immediately to the east of Tracy Ridge RA, separated by SR 321. Chestnut Ridge
and Tracy Ridge are similar in character with steep rugged terrain and natural appearing, wooded landscapes.
Within close proximity to the north is Allegany Sate Park in New York. In areas immediately adjacent to the east
and south, intensive management activities have occurred including OGM development, timber harvest and
ATV/OHM trail construction. To the east lies the Marshburg-Stickney IUA. This is one of five IUAs currently
designated on the ANF for ATV/OHM trail development. The IUA currently is 18,000 acres and contains almost
11 miles of ATV trail. Options to construct additional ATV trail within this IUA is being considered in the
Willow Creek ATV Trail Expansion Project Environmental Impact Statement. Both the existing and proposed
ATV trail systems have a propensity to affect the RA by increasing the sights and, particularly, the sounds of
human activity associated with motorized recreational vehicles and equipment.
There is a strip of private land on the northern border of the RA. The activities and development associated with
the private land have some influence on the appearance of the area. However, the private lands are located on the
fringe and, essentially, do not affect the vast majority of the area.
Overall, the Chestnut Ridge RA is surrounded by a landscape of continuous natural vegetation characterized by
low development and low to moderate human influence.
Key Attractions
The primary attractions within this area is scenery and a large, well distributed component of big trees that include
species greater than 100 years old.
CAPABILITY
Natural Integrity and Appearance
The scenic integrity level of the Chestnut Ridge RA is high. Natural processes are operating within the area and
the area is minimally affected by outside forces. Management activities have not compromised the area’s natural
integrity and appearance. The area has regenerated from past harvest and other land uses and now the forest
appears mature to old aged. Surveys for non-native invasive species (NNIS) have not occurred so the botanical
integrity of the area cannot be estimated. Trout fish stocking for recreational sport fishing has occurred within
streams that enter this area. The introduction of non-native trout species has compromised the natural integrity of
fish species within these streams.
Opportunity for Solitude, Challenge and Primitive Recreation
This RA contains 5,063 acres that are easily accessible by road on all sides. There are no developed trail systems
or roads within the interior. The RA can easily be traversed in a day as it is no more than 2.5 miles wide and
ranges between 3 and 5 miles long. Due to easy access, the Chestnut Ridge RA is judged to have a moderate
potential for providing primitive recreation and solitude. Due to a lack of development, interior areas are judged
to have a higher potential than exterior areas. This information is consistent with a recent ROS inventory that
identified the area as having an interior core of 3,038 acres for Semi-primitive Non-motorized recreation and
2,025 acres on the exterior as having a Roaded Natural setting.
Special Features
Scenic: This area is part of a large complex of forested landscapes which offer long distance views of the mostly
unaltered surrounding landscape. The RA is relatively large with no noticeable, human-caused modifications.
This area is recognized as one of most scenic areas on the ANF due to the steep terrain and lush vegetation. There
is a large component of big trees that also provide a special scenic feature.
Scientific: There are no designated research natural areas or experimental forests in the Chestnut Ridge RA.
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Geological: There are no known areas of unique or rare rock formations in this RA.
Ecological: This RA was identified as part of the ANF’s 1995 Landscape Corridor Concept of continuous forest
canopy for connecting the large forested blocks (wilderness, scenic areas, research natural areas, national
recreation areas and roadless areas) to provide higher quality habitat and better ecosystem functions for wildlife.
The Chestnut and Tracy Ridge RAs are part of a larger representative core area for connectivity between forest
patches being managed for late successional habitats. This area has a large component of late successional forest
habitat, especially in comparison to the remaining ANF, which reflects the high importance of this RA to
achieving habitat conservation goals for a variety of wildlife species, including neotropical birds and less mobile
species, such as reptiles, amphibians and small mammals.
Wildlife and Fish: The most significant characteristic of the Chestnut Ridge area lies in the predominance of
mature forest conditions, combined with the remote, undisturbed nature of the area. Undisturbed and/or
undeveloped areas on the ANF are somewhat rare as the ANF contains extensive private development within the
proclamation boundary, with over 4,200 miles of roads (FRs, state, county or township roads, and OGM roads)
and widespread OGM development. The Chestnut Ridge area provides optimum habitat conditions for species
that are sensitive to human disturbance, as well as species that require large blocks of mature forest habitat such as
the bald eagle, great blue heron, red-shouldered hawk, black bear, northern goshawk and bobcat. The close
proximity of Chestnut Ridge to Tracy Ridge and Allegany State Park in New York provides an important
complex of mature, undisturbed forest areas for wildlife. Other key wildlife habitat features that characterize the
Chestnut Ridge area include the predominance of oak and northern hardwoods forests and the hard mast
production associated with these forest types. The widespread distribution of oak greatly influences landscape
level wildlife use and provides suitable habitat conditions for the cerulean warbler, which is presently being
reviewed for listing under the Endangered Species Act and has been documented in the area during breeding bird
surveys. The area also contains several historic timber rattlesnake (a Forest Sensitive Species) dens, and the dry
oak forest community that predominates is characteristic of preferred rattlesnake habitat.
Rare and Endangered Animals: Although the federally endangered Indiana bat (Myotis solalis) has not been
documented within the Chestnut Ridge RA, suitable oak habitat is widely available. Additionally, a single Indiana
bat was captured on private land within approximately 8 miles of the area, and the Indiana bat has also been
detected on NFS lands within 2 miles of Chestnut Ridge. As a result, the Chestnut Ridge area is considered
occupied Indiana bat habitat. The only RFSS known to occur within Chestnut Ridge is the northern long-eared bat
(Motis septentrionalis), and suitable habitat occurs throughout the area. Streams and their biological resources are
not unique nor do they have extraordinary fisheries, aquatic invertebrates, or mussel populations. There are no
known federally listed threatened or endangered aquatic species.
Rare and Endangered Plants: There have been few or no surveys for rare and endangered plants. Currently,
there are no known records of state or federally listed rare or endangered plants, Regional Forester Sensitive Plant
Species or other plant species of viability concern. However, this area is considered to have suitable habitat for
plant species of viability concern.
Heritage Resources: Seven historic era heritage resources have been recorded in the Chestnut Ridge RA. Of
these, one is a possible hunting camp, two are possible farm sites or residences, one is a splash dam and three are
possible locations of former logging camps marked by open areas and apple trees but with no recovered cultural
materials or recorded features. There are no documented prehistoric sites. Potential for additional historic and
prehistoric sites is moderate to high.
Size, Shape and Manageability
The size and shape of the Chestnut Ridge RA makes its preservation as a potential wilderness area practical. The
close proximity of the RA to multiple-use private lands to the north may present management challenges near this
border.
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Boundary Conditions, Needs and Management Requirements
Most of the property boundary lines are well defined by roads. Adjusting the boundary to exclude the OGM
development that is occurring along SH 321 is warranted. At this stage of analysis, it is not necessary to be
concerned with precise boundary descriptions this will come later if the area becomes a designated wilderness
area. Setbacks following natural features, such as streams and ridgelines, will be considered to exclude the OGM
development.
AVAILABILITY
Recreation, Including Tourism
Designation of Chestnut Ridge as a wilderness area could increase recreation and tourism opportunities for
individuals seeking a recreation experience in a classified wilderness area. Wilderness area designation would
likely interest those who want to recreate in areas that are protected from timber harvest and road construction and
prohibit the use of two and four-wheeled motorized vehicles, snowmobiles and mountain bikes. Although there is
no current snowmobile or ATV/OHM use in this RA, management direction in the 1986 Forest Plan allows for a
variety of recreational uses, including snowmobile and ATV/OHM use. Wilderness area designation would
prohibit any use of motorized recreational vehicles.
Most of the recreational use of the area is non-motorized dispersed use, such as fishing, hunting, hiking and
dispersed camping. If the Chestnut Ridge RA is designated a wilderness area, these uses would continue.
Since this RA has no trail or recreational facility development, there would be little impact to the current
recreation management. However, trails are allowed in wilderness areas as long as they are constructed and
maintained to wilderness standards. The use of motorized equipment and mechanical transport of supplies and
personnel would not be allowed to construct or maintain potential new trails. Trail directional signing and
marking would also be required to conform to wilderness sign standards.
Wildlife and Fish
The greatest risk to wildlife and wildlife habitat within the Chestnut Ridge RA are from activities that will result
in increased human activity, such as road construction and motorized trail development, which increase access,
impact wildlife sensitive to disturbance and can increase the spread of invasive plants. Wilderness area
designation would reduce these risks and help to maintain the remote character of the area, which is considered
one of the area’s greatest wildlife assets. Wilderness area designation would benefit those species seeking remote,
undisturbed habitats, such as the black bear, bobcat, and northern goshawk, and those that benefit from a mature,
continuous forest.
Other risks to wildlife habitat include the presence of insects and disease, such as the beech bark disease complex,
the gypsy moth and the hemlock woolly adelgid, which is predicted to appear on the ANF within 5 years. The
beech bark disease complex is a significant concern in the RA due to the large northern hardwoods and American
beech component. There are presently few activities or treatments that would prevent these impacts from
occurring and management is already restricted due to the limited access. Wilderness area designation would
further limit management’s ability to mitigate impacts from insects and disease and restore habitat conditions.
Wilderness area designation would also eliminate existing wildlife habitat improvement work that is associated
with openings and apple tree maintenance and preclude habitat improvement work such as native shrub and
conifer planting.
Like Tracy Ridge, oak is an important component of this RA, covering 40 percent of the area. Wilderness area
designation would restrict regeneration and management activities that maintain or enhance oak for wildlife.
There are approximately 8 miles of perennial stream and 7 miles of intermittent stream, all of which provide
suitable habitat for cold-water fisheries communities. Dry Brook, Whitney Run, and Nelse Run have selfreproducing populations of native brook trout, while North Branch Sugar Run and Willow Creek are
supplemented with stocked, catchable trout each year. Wilderness area designation of this RA would allow
wildlife species to be introduced and fish species to be stocked only if there is a need to restore a native species
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that has been eliminated or reduced by human influence. Exotic species may not be stocked. A wilderness area
designation would preclude opportunities to do riparian area restoration/improvements, including streamside
vegetation manipulation or direct habitat improvement of a stream.
Rare Plants and Unique Ecosystems
There are no known records of state or federally listed plant species, Regional Forester Sensitive Plant Species, or
other plant species of viability concern within the RA, nor are there records of rare or exemplary natural
communities. There is potentially suitable habitat for rare plants in the area. Wilderness area designation would
limit human disturbance and management practices which may reduce impacts to rare plants and unique
ecosystems.
Water Availability and Use
The streams in this RA are not part of a municipal watershed and there are no known water storage needs. If the
RA is designated a wilderness area, no change in water quality is anticipated.
Livestock, Timber and Minerals
Timber harvest is prohibited following a wilderness area designation. Currently 4,658 acres of the RA are
classified as suitable for timber production (capable of growing commercial crops for timber).
Subsurface mineral rights are owned by private individuals for the entire area. Wilderness area designation would
not prohibit the exercise of these rights.
There are no livestock operations or potential for such operations.
Heritage Resources
Minimal heritage resource surveys have been conducted in this RA. Additional survey, research and evaluation
for prehistoric and historic Native American sites may be warranted. Preservation activities, such as salvage
rehabilitation, stabilization, restoration, excavation and intensive inventories, are approved on a case-by-case basis
if they will not degrade the overall wilderness character of the area.
Land Uses
No special use permits are currently issued for this RA. There are no other encumbrances other than the
ownership of OGM subsurface rights by private individuals. There currently are no outfitter and guide services
operating in this RA. Wilderness area designation would allow for selected outfitter and guide services, but only if
services will not degrade wilderness character.
Invasive Species
While there are no recorded widespread invasive species in the RA, the potential for occurrence is high. All
options to address invasive plants in wilderness areas are available, including no treatment, hand pulling,
herbicides and biological control. Any request to use herbicides in wilderness areas requires the approval of the
Regional Forester.
Non Federal Lands
There are no private lands located within the RA. However, there is private land adjacent to the area in the north.
Access is provided along the road system and access through the area is not anticipated.
SUMMARY OF WILDERNESS EVALUATION FOR CHESTNUT RIDGE
The Chestnut Ridge RA offers a moderately high probability of experiencing solitude and serenity, self-reliance,
adventure, challenging experiences, and primitive recreation. These opportunities are especially high in interior
areas away from adjacent roads. Challenging experiences can be had by testing one’s orienteering and survival
skills in an area that is unmarked, where only unique landforms or distinct vegetation provide guidance. Primitive
recreation opportunities include fishing, cross-country hiking, dispersed camping and hunting. Overall, this RA
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provides relatively high potential to provide the wilderness attributes and values appropriate for wilderness area
designation.
Other than Tracy Ridge, there are few places on the ANF that offer scenery of as high a quality, natural integrity
and wide-scale ecosystem function as the Chestnut Ridge RA. This area has a large component of late
successional forest habitat, especially in comparison to the remaining ANF, which reflects the high importance of
this RA to achieving habitat conservation goals for a variety of wildlife species, including neotropical birds, and
less mobile species, such as reptiles, amphibians and small mammals. The presence of a significant old tree
component enhances the scenic quality of the area and potential for wilderness area designation.
Vegetation management activities to achieve wildlife or recreation management objectives would not be allowed
if this area if it becomes a designated wilderness area. There would be no change in the exercise of private
mineral rights if designated a wilderness study area. Areas in the East are recommended to Congress for
wilderness study area designation. If this RA is designated a wilderness study area, examination of the mineral
rights is conducted as part of the study process and may include consideration of both the potential for
development and the acquisition of subsurface mineral rights.
ROADLESS AREA 19003 (MINISTER VALLEY)
OVERVIEW
Size
(As calculated using GIS data. Actual ground surveyed acres will likely vary.)
Forest Service:
Private:
Total:

9,050 acres
95 acres
9,145 acres

Location, Vicinity, and Access
The Minister Valley Roadless Area (RA) lies within the northeast portion of the ANF in Cherry Grove Township,
Warren County, Pennsylvania. Nearby towns include Cherry Grove to the north, Sheffield to the east, Tidioute to
the west, and Kelletville to the south. The area is bordered by a combination of roads, private land and a utility
corridor. The RA is generally bordered by FR 116, SR 2002 and SR 2001 on the east, north and west respectively.
A utility corridor and private lands bound the RA to the south.
The area can be accessed by foot from most anywhere along the road system. A portion of the North Country
Trail traverses the area from east to west with trailhead access along FR 116 and SR 2001. The Minister Creek
Loop Trail also penetrates this RA from the south with trailhead parking and access just below the southern
boundary along SR 666. The Minister Creek Campground is also located near this trailhead. There are
approximately 4 miles of improved roads and 16 miles of unimproved roads that also contribute to access within
the RA.
History
The Minister Valley RA has a long history of use. The area in and around the RA is prehistorically and
historically significant, with the earliest archaeological evidence suggesting that prehistoric Native American
peoples entered the Minister Valley area circa 3000 B.C. Prehistoric evidence further suggests that these
indigenous peoples continued their presence on the landscape until being assimilated or displaced by EuroAmerican settlement.
From the early and mid-eighteenth century through the early nineteenth century, Euro-American settlement
patterns focused on timber resource extraction. The southern portion of the RA was harvested early in the
settlement sequence and timber was rafted down Tionesta Creek. The northern portion of the RA was harvested
during the Railroad Logging Era, beginning in the late 1880s and continuing to the 1930s.
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A portion of the RA was inventoried as roadless under the Forest Service initiated review process known as
RARE II. This review was conducted to determine suitability of areas for inclusion in the NWPS. RARE II
resulted in a nationwide inventory of roadless areas that included 34,358 acres, or nine roadless areas, on the
ANF. Two of the nine areas subsequently became designated wilderness areas: Hickory Creek and the Allegheny
Islands. Minister Valley, at 1,375 acres, is one of the seven remaining areas. This area was not considered for
wilderness designation and it was released from further consideration during the 1986 planning cycle. For the
revision of the 1986 Forest Plan, a re-inventory of roadless areas is required. The re-inventory of the ANF
identified three areas for further consideration. The Minister Valley RA was expanded from its original size of
1,375 acres to 9,145 acres. The RARE II area is contained in the southeast quarter of the current Minister Valley
RA.
Geography, Topography and Vegetation (Including Ecosystem Type)
According to ecological mapping, the Minister Valley RA lies in the Allegheny High Plateau Subsection of the
Northern Unglaciated Allegheny Plateau Section within the Laurentian Mixed Forest Province (McNab and
Avers, 1994). The ecological landtype association for this area is 212Ga3, Mesic, Oak and Northern Hardwoods.
The most distinguishing feature of this landtype is its oak component. Vegetation associations include white and
red oak, black cherry, hemlock, beech, quaking aspen, red maple, yellow birch, sugar maple, white pine and
savannas (Ecological Landtype Mapping for the ANF).
The Minister Valley RA exhibits a wide range of topography, site conditions, soil types, drainage systems and
vegetation. Dominant overstory vegetation includes Allegheny hardwoods (27%), mixed conifer/hardwoods
(23%), oak (18%), upland hardwoods (15%), northern hardwoods (13%) and aspen (1%). Tree species commonly
found include black cherry, white ash, tulip poplar, red and sugar maple, black and yellow birch, quaking aspen,
white and Norway spruce and hemlock. The RA also contains approximately 59 scattered openings (3%) that
range from less than an acre to 50 acres (one opening). The majority of openings are less than 10 acres. These
openings primarily consist of lowland shrubs, upland shrubs or fern and grass. Over 90 percent of the area occurs
as mature forest greater than 50 years of age, with the largest component between 71 and 80 years (28%).
Approximately 9 percent of the RA contains species 100 to 130 years of age. Early successional forest (zero to 20
years) and mid successional forest (21 to 49 years) each occur on 4 percent of the area.
The Minister Valley RA contains a variety of landform conditions with large sideslope (47%), plateau (24%) and
footslope (26%) components. Approximately 60 percent of the area has slopes less than 25 percent. The elevation
ranges from 1,300 feet in the bottom to roughly 1,800 feet on the plateau. The RA also has a large scattering of
exposed rocks and concentrated areas of large (house-sized) boulders. These rocks and boulders are primarily
found on the plateau. They provide visual interest and scenic character.
Primary drainages within the RA include Minister Creek (and tributaries), Porcupine Run and Bobbs Creek. There
are 23.9 total miles of streams and tributaries, including 13.9 miles of perennial streams and 10 miles of
intermittent streams. The majority of Minister Creek (11.5 miles), the upper half of Bobbs Creek (2.5 miles) and
the headwaters of Porcupine Creek (2.3 miles) are contained within the RA.
There are three general soil groups found within the RA: Hazelton sandy loams and Hazelton very stony loams
(49%), Cockport silt loams, Cockport very stony silt loams, Ernest very stony silt loams, and Wharton silt loams
(48%) and Cavode silt loams and Wayland silt loams (3%). For a complete description of these soils, refer to the
Soil Survey of Warren and Forest Counties, Pennsylvania (NRCS 1985).
There are 8,108 acres of forested land suitable for timber production.
Management Direction and Current Use
Management Direction
The management area distribution in the 1986 Forest Plan for this RA is 10 percent in MA 6.1, 20 percent in MA
3.0, and 69 percent in MA 6.2. The remaining one percent is privately owned.
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MA 6.1 has the following primary purposes: 1) maintain or enhance scenic quality, 2) emphasize a variety of
dispersed recreate activities in a semi-primitive motorized setting, and 3) emphasize wildlife species that require
mature or over-mature hardwood forests, such as turkey, bear, cavity-nesting birds and mammals. Timber
management activities are accomplished for wildlife habitat improvement.
MA 6.2 has the following primary purposes: 1) provide a sustained yield of Allegheny hardwood and oak
sawtimber using even-aged management, 2) emphasize turkey and bear in all timber types, and 3) provide a Semiprimitive Non-motorized setting with a variety of dispersed non-motorized recreation experiences. The Minister
Valley area is one of four MA 6.2 areas on the ANF. Intensive timber management is administered on each 6.2
area on a rotating schedule. Only one area is entered each decade, with the remaining areas providing a Semiprimitive Non-motorized recreation experience. The intensive timber management decade for the Minister Valley
MA 6.2 area was October 1995 to September 2005. Semi-primitive Non-motorized recreation will be provided
during the following three decades. During the decade of intensive management, Roaded Natural dispersed
recreation opportunities were provided. Roads were managed to either Traffic Service Level (TSL) C or D. All
TSL D roads were closed to public traffic, except as specifically documented in a project level Environmental
Analysis for the area. TSL C roads were open to public traffic, with restrictions as indicated by forestwide and
management area standards and guidelines found in the 1986 Forest Plan. During the 30-year non-intensive
management period, all local roads are re-vegetated and closed to all traffic (public and administrative), except as
needed for private OGM development.
The Minister Valley RARE II area was divided between MA 6.1 and MA 6.2 in the 1986 Forest Plan. Under MA
6.1, ATV/OHM trails are not designated within the Minister Valley RARE II area, nor is new road construction
allowed.
MA 3.0 has the following primary purposes: 1) provide a sustained yield of high-quality Allegheny hardwood
sawtimber through even-aged management, 2) provide age class or size class habitat diversity from seedlings
through mature timber in a variety of different types, and 4) provide a Roaded Natural setting for all types of
developed and dispersed recreation opportunities with an emphasis on motorized recreation activities. A variety of
roads may be constructed for transporting forest products and accommodating planned motorized recreation use.
Current Use
The primary use of this RA has been for recreation, wildlife and timber management. The RA is a popular
recreation destination, especially with local residents, and draws high numbers of visitors on weekends
throughout the spring, summer and fall seasons. Higher use periods include the summer trout season and fall
hunting season. Exact visitor use data has not been collected. However, estimates range from 800 to 1,000 people
on a single weekend day or during busy summer holidays. Weekend use is generally three to four times greater
than weekday use (for every three to four people recreating on a weekend day, there is one person recreating on a
weekday).
There are approximately 13 miles of hiking trail in the RA, including 7.3 miles on the Minister Creek Loop Trail
and 5.6 miles of the North Country Trail. Day hiking is most popular with visitors along the Minister Creek Loop
Trail. The Minster Overlook, located approximately 0.8 miles from the trailhead, is a popular hiking destination
and offers panoramic views of Minister Valley. There are large boulders and rocks located along the trail and at
the overlook that add scenic interest to the area. The North Country Trail and Minister Loop Trail are
interconnected, providing both day hiking and long distance hiking opportunities. Additional hiking occurs on the
roads located within the area. Mountain biking and occasional equestrian use also occurs along the roads. There
are approximately 4 miles of the 366-mile Allegheny Snowmobile Loop Trail located adjacent to or within the
RA. Approximately 2.9 miles of snowmobile trail are located within the RA and 1.3 miles located on roads that
bound the RA on the west and north. The snowmobile route does not penetrate the RA as it is located along the
fringe, intermittently running parallel and onto FR 116 on the east and SR 2002 on the north.
Minister Creek, located primarily within the RA, is popular for brook trout fishing. Beginning in 2005, the Wild
Brook Trout Enhancement Program, a special fishing regulation enacted by the state, limits brook trout fishing to
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catch and release only and allows year-round fishing. The purpose of the regulation is to enhance the population
and produce larger brook trout. The program will be evaluated on a regular basis by the state.
Hunting is also popular in the RA. FRs are opened to provide motorized vehicle access to hunters. This is allowed
on approximately 3.4 miles of FR 250 and FR 420 during the 10-year intensive timber harvest cycle. Once
implementation of the 10-year harvest cycle is complete, these roads will be closed to public use. All other roads
are closed to motorized access, except for administrative purposes, access to private lands or for OGM
development.
Additional recreational activities include nature, wildlife and bird viewing; trapping; and dispersed camping.
There are several dispersed camping sites located along FR 116. These sites are located on short spurs that reach
to just within the RA. The spurs are maintained and hardened for vehicle access and parking to facilitate car and
tent camping opportunities. They also generally contain an installed fire ring. Recreation management activities
include trail maintenance and dispersed campsite maintenance.
Timber harvest activities have been occurring in the Minister Valley area since the 1800s. By the early 1940s, the
entire Minister Valley area was harvested. Vegetation management, primarily focusing on reforestation
treatments, continued through the 1960s and 1970s. In 1985, a large outbreak of tornadoes in eastern Ohio and
northwest Pennsylvania resulted in large scale blowdown on the ANF, including within the Minister Valley area.
Timber was salvaged to the extent possible, and, to aid in regeneration, large stands were fenced to exclude deer
from browsing. By 1997, most of the devastated area had regenerated. Unlike other areas on the ANF, the
Minister Valley area has been spared severe mortality caused by the gypsy moth or cherry scallop shell moth
(Minister Watershed, Environmental Assessment Appendix, 1997, p. 3).
Roughly 20 percent of the Minister Valley roadless area was designated as MA 3.0 under the 1986 Forest Plan.
This area lies to the west of FR 420. Although it was allocated to MA 3.0, extensive timber harvest did not occur,
particularly during the last ten years. The USDA Forest Service Northern Research Station has conducted
research for over 20 years on an oak research study plot within the MA 3.0 portion of this RA. This study has
produced 15 years of data and is the “only research on the ANF concerning uneven-age silviculture in mixed oak
stands” (e-mail communication, Susan Stout, Research Project Leader). The study plan for this research expects
an 80-year life span with approximately 20-year cutting cycles.
In 1997, the ANF completed the Minister Watershed Environmental Assessment (EA) that would guide
management activities within the Minister Valley area for the intensive timber management decade scheduled for
October 1995 through September 2005. This EA covered 7,658 acres of the 9,050 acre Minister Valley RA. As of
this time, the ANF is in the final implementation phase of this project. According to the EA, final implementation
will result in the following activities to have occurred in the Minister Valley RA:
•
•
•
•
•

Recreation improvements that include 1 mile of new hiking trail and 0.35 miles of trail reconstruction.
Designation of 3,923 acres for improving wildlife connectivity across the landscape and providing oldgrowth type habitat.
Wildlife habitat management of 249 acres that includes prune and release of apple trees, fertilizing apple
trees, tree and shrub pruning, herbicide application to prepare planting sites, area fencing for shrubs,
grass/forb seeding and placement of bird houses.
Timber and vegetative treatments to include thinning (45 acres), shelterwood seed cutting followed by
final harvest (509 acres), crop tree release (150 acres), herbicide application (569 acres), site preparation
(475 acres), aerial fertilization (310 acres) and area fencing (120 acres).
Transportation and road management to include 0.2 miles of new road construction and 4.9 miles of road
reconstruction.

Harvest units have generally been small (roughly 5 to 60 acres) and located adjacent to roads. Over the last 10
years, approximately 10 percent of the RA has been harvested.
There are a number of logging and access roads in the RA. There are approximately 3.4 miles of improved road
segments split between FR 250 and FR 420. These roads have been maintained for recreation, primarily for
C-58

Allegheny National Forest Final Environmental Impact Statement

Appendix C—Roadless Area Inventory and Wilderness Area Evaluation

hunting in the fall and to accommodate passenger vehicle traffic. There are approximately 16 miles of
unimproved roads that were designed and constructed for transporting forest products and supporting
administrative use. An improved road is “any constructed or existing feature or facility created on the land for the
purpose of travel by passenger vehicles (four wheeled, 2 wheel drive) which are legally allowed to operate on
forest roads or public roads and highways, and vehicles are greater than 50 inches in width. Said facility will
have an area for vehicles to travel on and will incorporate some manner for the disposal of surface runoff.” (Bill
Rees, Regional Office Engineering, 3/26/97).
For the 10-year intensive harvest decade, road reconstruction has occurred on FR 251, FR 419 and FR 453;
however, prior annual maintenance has not occurred on these roads and once implementation of the 10-year
intensive harvest period is over, these roads will be closed, they will not be maintained and they will be revegetated naturally and/or mechanically re-seeded. Approximately 7 miles of roads are identified as unknown.
These are old road remnants were used early in the 1900s for timber harvest or OGM development. They are
primarily re-vegetated with ferns, shrubs and/or scattered overstory. There is a non-system road (NS23650)
approximately 0.4 miles long located off FR 116 that accesses a 95-acre private inholding. Table C-14 shows the
status of roads within the RA.
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Table C-14. Status of Roads within the Minister Valley RA
Road Number

MA

Total
Miles

Improved
Miles

Status

Uses

FR250
(FR 116 to FR 420)

6.2

1.17

1.17

Open 1996-2006,
closed after 2006

Hunting, rock pit
source, timber
harvest

FR250
(FR 420 to end)

6.2

2.63

0

Decommissioned

Decommissioned

FR420

6.2

2.56

2.17

Open 1996-2006,
closed after 2006

Hunting, rock pit
source, timber
harvest

3.0

0.73

0

Closed

Timber harvest

3.0

0.48

0

Closed

Timber harvest

FR251

6.2

1.82

0

FR419

6.2

1.17

0

FR453

6.2

0.81

0

FR 537
Unknown
Unknown

6.1
6.2
6.2

0.70
0.59
6.34

0
0
0

Seasonal open
1996-2006,
closed after 2006
Seasonal open
1996-2006,
closed after 2006
Seasonal open
1996-2006,
closed after 2006
Closed
Closed
Closed

NS23650

6.2

0.38

0.38

Closed

19.38

3.72

FR420B
(off of FR 420)
FR420D
(off of FR 420)

Timber harvest

Timber harvest

Timber harvest
Recreation
Old road
Old road
Access to private
land

Roads that are closed are gated and closed to public vehicles but not to hikers or other non-motorized recreational
uses. Some roads allow public vehicles on a restricted basis. This includes allowing passenger vehicles behind
gated roads during hunting season but not other times of the year. During the 10-year intensive management
period, FR 419 and FR 251 will be open only during antlered and antlerless deer hunting seasons. They are open
to vehicular traffic for approximately one month per year. FR 250 and FR 453 remain open year-round during the
intensive period. During the remaining 30 years of the 40-year rotation cycle, roads within the Minister Valley
RA are closed to motorized vehicular traffic.
Wildlife surveys recently conducted within the Minister Valley RA include raptor nest searches and bat summer
mist net surveys. To date, 31 stick nests have been found, including the Cooper’s hawk, red-shouldered hawk and
sharp-shinned hawk nests. The area was surveyed for forest dwelling bats in 1998, 1999 and 2003. No Indiana
bats were detected. However, the northern long-eared bat, a Forest Sensitive Species, has been documented.
Minister Valley RA is encumbered by outstanding mineral rights with 100 percent of the subsurface mineral
rights owned by private individuals. There is currently no OGM drilling or exploration occurring in the RA;
however, drilling has occurred in the past. There are 11 inactive well sites located within the RA (GIS data, ANF).
According to district personnel at the Bradford Ranger District, these wells have been abandoned and there has
been no OGM development since the 1930s. There is a heightened interest in developing the area due to the high
value of crude oil.
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Appearance of the Area and Characteristics of Surrounding Areas
The Minister Valley RA is densely vegetated with some modification of the natural appearing landscape due to
timber harvest, road construction and trail development. Recent timber harvest has primarily occurred along roads
on the boundary, mostly on the northeast fringe, and to varying degrees along the following interior roads: FR
453, FR 251, FR 419, FR 250 and FR 420. The Minister Loop Trail and North Country Trail systems are
prominent, human-made features that cover much of the interior, especially on the west side of the area. Overall,
the RA appears natural, even though human intervention has occurred over the years.
Lands to the east and west of the RA are designated MA 3.0. Timber harvest, road construction and OGM
development has altered the landscape in these areas. The Hickory Creek Wilderness and Hearts Content Scenic
Area lie to the northeast of the RA. The scenery and natural appearance of these surrounding areas is high. There
are private lands on the northern and southern boundary of the area, with wide-scale site modification and mostly
rural farm and housing development.
Key Attractions
• The North Country National Scenic Trail crosses the area east/west.
• The Minister Loop Trail system provides access to Minister Creek and a prominent scenic overlook that
offers panoramic views of Minster Valley.
• Large, house-sized boulders add visual interest and heighten the scenic attractiveness of the area.
• The RA is popular for a wide variety of recreation activities, including hiking, hunting, fishing and
dispersed camping.
CAPABILITY
Natural Integrity and Appearance
Although there has been extensive harvest and trail and road construction within this RA, the variety of landforms
and dense, lush vegetation, including wetland scenery and large boulder fields, makes this area appear natural.
Most harvest units have been relatively small. Fencing has occurred within the area to manage deer browsing and
to help re-establish seedlings. There are approximately 4 to 5 miles of fencing within the area. In the immediate
area of fencing, the natural integrity and appearance has been modified. Once away from fenced areas, the area
appears mostly natural.
There are approximately 20 miles of improved and unimproved roads within the RA. Approximately 11 miles of
old unimproved roads have regained or are regaining a mostly natural appearance. The primary impact to the
natural integrity and appearance of the area has been from road construction and reconstruction on approximately
3.4 miles of improved road segments on FR 250 and FR 420. Other FRs, including FR 251, FR 419 and FR 453,
are not maintained or constructed for standard passenger vehicle; however, they have been reconstructed for
logging traffic and administrative use. These roads also impact the natural integrity and appearance of the RA.
Surveys for NNIS have not occurred, so the botanical integrity of the area cannot be estimated.
Opportunity for Solitude, Challenge and Primitive Recreation
This RA contains 9,050 acres and is easily accessible with good road access on all sides. There is a welldeveloped network of both improved and unimproved roads and trails throughout almost the entire area. There are
campgrounds and dispersed campsites located along the RA. The area can be easily traversed in a single day
either going north to south or east to west. It is fringed with developed private land on the north and to the south.
Due to the relative accessibility and close proximity to private land, the Minister Valley RA is judged to have an
overall moderate potential for providing primitive recreation and solitude. However, there are interior areas away
from roads or trails that offer good opportunities to experience solitude and primitive recreation. Rock climbing in
interior areas provides for a challenging recreational experience.
The presence of the North Country Trail and Minister Loop Trail systems reduces the potential for challenge and
solitude; however, at times there is very little or no use on the trails. On busy summer weekends and during
hunting and fishing seasons, the area can become crowded in some places. This periodic high use would
sometimes impact the availability of solitude and serenity. The potential for solitude and primitive recreation
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increases during winter months when the area generally receives low use. Trails are not groomed during winter
months, and the opportunity for snow-based primitive recreation and challenge is high. This information is
consistent with a recent ROS inventory that identified the area as having an interior core of 3,210 acres that
provide a Semi-primitive Non-motorized recreation experience and 5,840 acres on the exterior that provide a
Roaded Natural recreation experience.
Special Features
Scenic: The combination of forested landscape, stream valleys, rock outcrops and plateau create exceptional
scenery in this RA. The streams and rock outcrops provide an added element of scenic interest.
Scientific: There are no designated research natural areas or experimental forests in the Minister Valley RA. A
long-term oak study is ongoing in an area east of FR 420. This study has collected 15 years of data and is the only
research on the ANF concerning uneven-age silviculture in mixed oak stands. The Study Plan for this research
includes an 80-year life span with approximately 20-year cutting cycles.
Geological: There are no known areas of unique or rare rock formations in this RA.
Ecological: The ANF identified a portion of this RA (3,923 acres) as an important component of continuous
forest canopy to provide higher quality habitat and better ecosystem functions for wildlife in the Minister
Watershed EA, 1995. The Minister Valley RA is a larger representative core area for connectivity between forest
patches being managed for late successional habitats. The close proximity of Hickory Creek Wilderness to the
Minister Valley RA contributes to a large complex of connected late successional forest habitat, especially in
comparison to the remaining ANF. This reflects the high importance of this RA to achieving habitat conservation
goals for a variety of wildlife species, including neotropical birds and less mobile species, such as reptiles,
amphibians and small mammals.
Wildlife and Fish: Due to the natural character of the area, as well as recent management, the Minister Valley
RA provides a great diversity of wildlife habitat conditions, including a variety of forest types and age classes, a
well distributed non-forest component, a large understory and overstory conifer component, rock outcroppings
and a large remote forest component. This combination of conditions results in preferred habitat for a wide variety
of wildlife species, including those species that prefer predominantly mature forest and are sensitive to human
disturbance, such as the northern goshawk, red-shouldered hawk, Cooper’s hawk, sharp-shinned hawk, great blue
heron (all ANF species of special concern), bobcat and fisher (re-introduced into the area in the last 10 years).
Species that utilize a combination of young and mature forest, including species such as turkey, deer, black bear
and ruffed grouse, American woodcock and Swainson’s thrush, also are present in the RA. The large plateau
component found in this area is particularly important to species, such as the northern goshawk, that require
slopes of less than 25 percent for nesting. The rock outcroppings that characterize the southern portion of the area
also provide habitat for species, such as the common raven and turkey vulture that nest on rock ledges. Several of
these rock complexes are also large enough to provide potential bat hibernacula, although no hibernacula have
been documented to date. The combination of oak and rock outcroppings also provides suitable habitat for the
timber rattlesnake, a Forest Sensitive Species, and there has been historic and recent documentation of
rattlesnakes in the area. The mature oak forest provides suitable habitat for the cerulean warbler, which is
presently being reviewed for listing under the Endangered Species Act. The area lies immediately north of
Tionesta Creek, which is utilized for foraging by eagles, and the more remote portions of the RA provide suitable
bald eagle nesting habitat. Streams and their biological resources are not unique nor do they have extraordinary
fisheries, aquatic invertebrates, or mussel populations, with the exception of Minister Creek. The aquatic
invertebrate community and water quality rates high enough in Minister Creek for PA Department of
Environmental Protection (PA-DEP) to consider it for re-evaluation to Exceptional Value status. There are no
known federally listed threatened and endangered species within the proposed wilderness area, but there is one
known proposed RFSS in Minister Creek. The collection of a proposed RFSS was made in 1994 (Bier et al. 1997)
along this stream. An adult ocellated darner was documented within or near the southern boundary of the RA.
During the same time, a mussel survey was also conducted. This survey failed to document any mussels.
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Rare and Endangered Animals: Although the federally endangered Indiana bat (Myotis solalis) has not been
documented within the Minister Valley RA, it has been documented (anabat detection) approximately 2 miles to
the east. Considering this documentation and the widespread availability of suitable habitat, the RA is considered
suitable occupied Indiana bat habitat. The only RFSS species known to occur within the Minister Valley RA is the
northern long-eared bat (Motis septentrionalis) and suitable habitat occurs throughout the RA. Streams and their
biological resources are not unique nor do they have extraordinary fisheries, aquatic invertebrates, or mussel
populations. There are no known federally listed threatened or endangered aquatic species.
Rare and Endangered Plants: There have been few or no surveys for rare and endangered plants. Currently,
there are no known records of state or federally listed rare or endangered plants, Regional Forester Sensitive Plant
Species or other plant species of viability concern. However, this area is considered to have suitable habitat for
plant species of viability concern.
Heritage Resources: Numerous Heritage Resources surveys have been conducted in the RA. The surveys have
resulted in the recording of 95 heritage resources. Historic era resources include 4 isolates, 3 scatters, 3 general
oil, gas and minerals, 11 former logging camps, 3 sawmills, 2 railroad grades, 2 residence-related, and 1 Civilian
Conservation Corps quarry. Prehistoric resources include 2 isolates, 6 open sites, and 58 rockshelters. This area
possesses high potential for scientific archeological research for prehistoric resources. It is not known which, if
any, of these sites are eligible for inclusion in the National Register of Historic Places as evaluations of site
significance have been limited.
Size, Shape and Manageability
The size and shape of the Minister Valley RA makes its preservation as a potential wilderness area practical. The
close proximity of the RA to multiple-use private lands on the northeast may present management challenges near
this border. The private inholding contained within this RA may also present management challenges. Closures of
interior roads that have received historical public use may present management problems or conflicts between
those who want wilderness and those who would prefer continued, improved or increased access to the area.
Boundary Conditions, Needs and Management Requirements
The area is bounded by a combination of roads, private land and a utility corridor. The south boundary is a
combination of an east/west utility corridor and private lands that jut into the area from SR 666. The RA is bound
by FR 116 on the west, SR 2001 on the east and SR 2002 on the north. Private lands abut the RA in two places.
One is a small parcel of land (approximately 780 acres) along the northeast corner, just south of SR 2002 and the
other is a large expanse of private land along the utility corridor that abuts the RA. There is one private inholding
of approximately 95 acres in the area.
The boundary lines are generally not well defined along the utility corridor or where the private lands abut the
RA. A land line survey would be needed to distinguish the boundary along the utility corridor and private lands.
Access to these private lands is obtained from roads outside the RA, from SR 2002 and SR 666.
Boundary lines along the east, west, and north could be formed along FR 116, SR 2001 and SR 2002. However,
excluding the snowmobile trail which parallels FR 116 and SR 2002 is warranted unless the trail can be re-routed
outside of the RA. A land line survey could be done to exclude the snowmobile trail if an appropriate relocation
could not be found. Adjusting the boundary to exclude the private inholding, which is approximately 0.4 miles
from FR 116, should also be considered. This would allow continued motorized access to these private lands and
reduce potential conflicts between wilderness users and landowners.
AVAILABILITY
Recreation, Including Tourism
Designation of Minister Valley as a wilderness area could increase recreation and tourism opportunities for
individuals seeking a recreation experience in a classified wilderness area. There are no designated ATV/OHM
trails or roads in the RA, but some illegal use does occur. There is current snowmobile use. However, it is limited
to the fringe near roads on the west and north boundary. Wilderness area designation would preclude the use of
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snowmobiles or other motorized recreational vehicles. A boundary adjustment could be made to allow current
snowmobile use to continue.
Much of the recreational use of this area is dispersed non-motorized activities, such as fishing, hunting, hiking,
rock climbing, nature viewing and dispersed camping. For the last decade, recreationists have been allowed
motorized access on roads within the RA on a seasonal or restricted basis for hunting and other dispersed
activities. If the Minister Valley RA is designated a wilderness area, all interior roads would be permanently
closed and interior motorized access would be eliminated. Access to the area would be from exterior boundary
roads. Dispersed non-motorized activities would continue under wilderness area designation.
This RA has fairly extensive trail development and contains managed dispersed campsites, primarily on the
exterior fringe along FR 116. Maintenance of the trail and overlook has included the use of mechanized
equipment and vehicular access along FR 537 (0.7 miles). The use of motorized equipment and mechanical
transport of supplies and personnel would not be allowed to construct or maintain existing or potential new trails.
Trail directional signing and marking would also be required to conform to wilderness sign standards.
Wilderness area designation may warrant public use restrictions if visitation begins to threaten wilderness
character and values. Minister Valley already receives periods of high use, particularly in the summer fishing and
fall hunting seasons. Limiting visitor use and distribution, including establishment of group size limits and permit
requirements, may be warranted as a management tool to preserve wilderness character.
Wildlife and Fish
The greatest risks to wildlife and wildlife habitat in the RA are from activities that result in increased
development, including road construction and increased access, which impact wildlife sensitive to disturbance and
can increase the spread of invasive plants. Wilderness area designation would reduce these risks and help to
maintain the remote character of the area. Other risks that would reduce wildlife and wildlife habitat diversity
include forest health concerns, such as the loss of beech from the beech bark disease complex, sugar maple
decline, loss of hemlock due to the hemlock woolly adelgid (expected to be on the ANF within 5 years), and the
possible long-term reduction in oak, which requires fire and canopy disturbance for regeneration. Potential impact
from the hemlock woolly adelgid is of particular concern due to the large hemlock component in this area. While
there are presently few activities or treatments that would prevent these impacts from occurring, wilderness area
designation could limit management’s ability to mitigate these impacts or restore habitat conditions. This is
especially true in this area because an existing road network is in place that would facilitate access. Because this
area has been actively managed for wildlife habitat enhancement, wilderness area designation would also prevent
management from manipulating vegetation to provide the desired structure and composition required by many
wildlife species. As a result, habitat for many game and non-game species that prefer or require a diversity of
forest and non-forest conditions could be reduced as a result of wilderness area designation.
There are approximately 14 miles of perennial stream and 10 miles of intermittent stream, all of which provide
suitable habitat for cold-water fisheries communities. All streams are dependant on natural reproduction and none
are stocked with catchable trout. These streams provide the angler with the opportunity to fish for native brook
trout and most streams are somewhat remote, with the exception of Bobbs Creek. The Minister Creek watershed
is very popular with anglers who prefer remote characteristics.
The ability to use motorized or mechanized equipment to conduct fisheries surveys would be prohibited. The
ANF currently uses non-motorized units; however, the PA Department of Natural Resources (PA-DNR) uses
mechanized equipment to conduct surveys. A coordinated effort would have to be established whenever streams
are scheduled for survey by the state or other agencies.
The ANF has not typically improved fish habitat on cold-water streams and relies on natural input of large wood
for the creation of habitat diversity. Wilderness area designation would not change this management approach. A
wilderness area designation would preclude opportunities to do riparian area restoration/improvements, including
streamside vegetation manipulation or direct habitat improvement of a stream.
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Rare Plants and Unique Ecosystems
There is potentially suitable habitat for rare plants in the area. Wilderness area designation would limit human
disturbance and management practices, which may reduce impacts to rare plants and unique ecosystems.
Water Availability and Use
The streams in this RA are not part of a municipal watershed and there are no known water storage needs. No
change in water quality is anticipated if the RA becomes a designated wilderness area.
Livestock, Timber and Minerals
Timber harvest and the associated production of wood products have occurred since the early 1900s. Intensive
timber harvest has occurred for a 10-year period as part of a specified 40-year rotation cycle. With wilderness area
designation, additional timber harvest would not occur. Currently 8,108 acres of the RA are classified as suitable
for timber production (capable of growing commercial crops for timber.)
Subsurface mineral rights are owned by private individuals for the entire area. Wilderness area designation would
not prohibit the exercise of these rights.
There are no livestock operations or potential for such operations.
Heritage Resources
Extensive heritage resource surveys have been conducted in this RA. Additional survey, research and evaluation
for prehistoric and historic Native American sites may be warranted. Preservation activities, such as salvage
rehabilitation, stabilization, restoration, excavation and intensive inventories, are approved on a case-by-case
basis, if activities will not degrade the overall wilderness character of the area. Development of heritage
interpretive trails and panels would be restricted in order to meet and retain wilderness character. Interpretation of
sites is done outside of designated wilderness areas, except for verbal interpretations by wilderness rangers.
Land Uses
There is a 95-acre private inholding located on the western edge of the RA. From FR 116, there is a 0.4 mile nonsystem road that accesses the property. Additional access to the property has been via FR 250. The Forest Service
is required to honor the easement and allow motorized access to the tract. This would make this portion of the RA
unmanageable as a wilderness. There is a utility corridor ROW that forms the southern boundary of the RA.
Development of the power line easement would not likely be problematic since it forms the boundary. There are
no other encumbrances other than the ownership of OGM subsurface rights by private individuals. Drilling and/or
OGM development might include road construction and removal of vegetation. This would be problematic for
wilderness area management. There currently are no outfitter and guide services operating in this RA. Wilderness
area designation would allow for selected outfitter and guide services, but only if services will not degrade
wilderness character.
Research
As mentioned, there is a long-term oak study area east of FR 420 within the RA. Wilderness area designation
would prohibit vegetation manipulation and other silvicultural treatments, such as thinning, cutting or fencing.
Past investments and research conclusions that may benefit oak regeneration may be lost following a wilderness
area designation.
Invasive Species
While there are no recorded widespread invasive species in the RA, the potential for occurrence is high. Onsite
observations have identified localized populations of Japanese barberry near adjacent private lands and a
population of Japanese knotweed near the Minister Loop trailhead, just outside the southeast corner of the RA. All
options to address non-native invasive plants in wilderness areas are available, including no treatment, hand
pulling, herbicides and biological control. Any request to use herbicides in wilderness areas requires the approval
of the Regional Forester.
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Non Federal Lands
There is a 95-acre private inholding located within the RA and there is private land adjacent to the area along the
north, east and southern boundaries. Access is provided along the road system for private lands on the boundary.
Continued access to the 95-acre inholding is anticipated.
SUMMARY OF WILDERNESS EVALUATION FOR MINISTER VALLEY
The Minister Valley RA has moderate potential to provide the attributes and values appropriate for wilderness
area designation. The significant use of the area for timber, wildlife and recreation management has lowered the
RA’s potential for providing wilderness values. Over the long term, wilderness values could increase once the
signs of management activities, such as road reconstruction and timber harvest, diminish. Noise and visual
disturbance along SR 2001 and SR 2002, near the adjacent private lands and along the adjacent snowmobile trail
would adversely affect wilderness character within the sight and sound distances of these edges.
The impacts of wilderness area designation could be significant in terms of other benefits of the RA. The
maintenance and character of the existing North Country Trail and the Minister Loop Trail systems would change
and become more primitive. There would be a loss of active forest management for diverse habitats, forest
products and forest health. There would also be a loss of the long-term research potential in a mixed oak stand
that has already been established. Recreational use and access would change as periodic motorized opportunities
and access would no longer occur. The impacts to heritage resource management activities could also be
significant as inventory, excavation and preservation procedures would become much more limited. This RA
contains a rich and varied heritage resource that has not been fully discovered. Opportunities to interpret heritage
resources onsite would be restricted.
There would be no change in the exercise of private mineral rights if designated a wilderness study area. Areas in
the East are recommended to Congress for wilderness study area designation. If this RA is designated a
wilderness study area, examination of the mineral rights is conducted as part of the study process and may include
consideration of both the potential for development and the acquisition of subsurface mineral rights.
ROADLESS AREA 19004 (ALLEGHENY FRONT)
OVERVIEW
Size
(As calculated using GIS data. Actual ground surveyed acres will likely vary.)
Forest Service:
6,742 acres
Private:
none
Total:
6,742 acres
Location, Vicinity, and Access
The Allegheny Front Roadless Area (RA) is located on the ANF, Bradford Ranger District in Warren County,
Pennsylvania. It is currently a part of the congressionally designated Allegheny NRA. Nearby towns include
Warren and Youngsville to the north, Tidioute to the south and Clarendon and Sheffield to the east. The area is
generally bound by roads on all sides intermixed with private lands. Specifically, U.S. Highway 62, which is
located along the Allegheny Wild and Scenic River, forms the boundary on the west while private lands primarily
form the boundary on the north, east and south. SR 405, SR 3005, and SR 3020 also form a portion of the
boundary on the lower south/southeast side.
There is one primary abandoned road within the RA. This road was used for early OGM development and timber
harvest and also for administrative purposes. It has received very little use and has not been reconstructed for over
25 years. Consequently, it has reverted to a mostly natural forest condition. A 3.5 mile segment of the Tanbark
Trail also lies within the area, crossing on a general southeast to northwest trend in the lower portion of the area.
There are no other trails or roads within the area.
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The area is found within the U.S. Geological Survey Cobham and Youngsville Quadrangles, Pennsylvania. U.S.
Highway 62 and SR 405, SR 3005 and SR 3020 provide major vehicle access to the area. The area is also
accessible by foot along the Tanbark Trail.
History
Like the Tracy Ridge RA, Allegheny Front has previously been considered for wilderness area designation and
study. Under the Pennsylvania Wilderness Act of 1984 (H. Res. 5076), Hickory Creek, Allegheny Islands, Tracy
Ridge, Cornplanter, and Allegheny Front RARE II areas were considered for wilderness area designation. H. Res.
5076 was referred to the Committee on Interior and Insular Affairs (Congress) and resulted in the Hickory Creek
and Allegheny Islands wilderness area designations and in Tracy Ridge, Cornplanter and the Allegheny Front
becoming the Allegheny NRA.
Geography, Topography and Vegetation (Including Ecosystem Type)
According to ecological mapping, this area lies in the Allegheny High Plateau Subsection of the Northern
Unglaciated Allegheny Plateau Section within the Laurentian Mixed Forest Province. This section is
characterized by sharper ridge tops and narrower valleys than the glaciated portions of the plateau to the north and
east. This RA is formed by a relatively level plateau which slopes sharply down to the Allegheny River along its
western edge. There are a number of steep-sided intermittent, perennial and ephemeral streams in the area that
drain primarily into the Allegheny River. The elevation ranges from 1,927 to 1,144 feet. The landscape contains
large rock outcroppings with enormous blocks and formations; however, there are no distinct, dominant rock
formations or peaks.
Dominant soil orders include Inceptisols (newer formed soils with few diagnostic features) and Ultisols (old soils
with low base saturation). Soils found within the RA are classified as Hazleton-Gilpin-Ernest at lower elevations
and closer to the Allegheny River and Hazleton-Cookport-Cavode at higher elevations on the plateau (Warren and
Forest County Soil Surveys). Both soils formed in material weathered dominantly from acid sandstone and shale.
The lower elevation soils are mainly sloping, steep and very steep soils described as moderately deep and deep,
well-drained and moderately well drained. The Hazleton-Cookport-Cavode soils on the plateau are mainly sloping
and moderately steep soils described as deep, well drained through somewhat poorly drained.
The ecological landtype association for this area is 212Ga3, Mesic, Oak and Northern Hardwoods. The
distinguishing feature of this landtype is its oak component. Landforms are mainly plateau slopes, depressions and
drainages. Vegetation associations include white and red oak, black cherry, hemlock, beech, quaking aspen, red
maple, yellow birch, sugar maple, white pine, and savannas.
A diversity of landform conditions can be found in the Allegheny Front RA including plateau, side slope, and foot
slope; however, the majority of the area is side slope (50%) and foot slope (33%). Only 14 percent is considered
plateau. The remaining 3 percent is bottom and shoulder slope. The area consists almost entirely of mature forest
greater than 50 years of age. There are little or no forest openings greater than 1 acre in size. Forest cover types
include aspen conifer/mixed conifer (20%), northern hardwoods (4%), upland hardwoods (7%) and oak (69%).
Almost the entire northern half of the area is comprised of mature oak forest. Most of the non-oak forest occurs in
the southern half of the area, with northern hardwoods restricted to drainage bottoms and side slopes. The
conifer/mixed conifer and upland hardwoods occur in a variety of topographic positions and aspects. There are
approximately 17 miles of perennial and intermittent streams located in 5 primary drainages; all of which drain
into the Allegheny River.
Management Direction and Current Use
This RA is part of the 23,100 acre Allegheny NRA. The NRA is not one contiguous area as it is divided into three
separate land allocations, including Tracy Ridge and Cornplanter along the Allegheny Reservoir and the
Allegheny Front. The NRA also includes the Allegheny Reservoir between Tracy Ridge and Cornplanter. The
purposes for establishing the NRA include:
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1. Outdoor recreation including, but not limited to, hunting, fishing, hiking, backpacking, camping, nature
study, and the use of motorized and non-motorized boats on the Allegheny Reservoir;
2. The conservation of fish and wildlife populations and habitat;
3. The protection of watersheds and maintenance of free flowing streams and the quality of ground and
surface waters in accordance with applicable law;
4. The conservation of scenic, cultural, and other natural values of the area;
5. Allowing the development of privately owned oil, gas, and mineral resources subject to reasonable
conditions prescribed by the Secretary under subsection (c) of this section for the protection of the area;
and
6. Minimizing, to the extent practicable, environmental disturbances caused by resource development,
consistent with the exercise of private property rights.
In the 1986 Forest Plan, the management area designation for the NRA is MA 6.4. The ANF incorporated
standards and guidelines into the 1986 Forest Plan in accordance with the purposes described above and the laws,
rules, and regulations applicable to the NFS. The emphasis of this management area is to provide a land condition
with vegetation generally progressing through the natural succession process to mature or over mature hardwood
forest. The primary purpose is to: preserve and protect the natural scenic, scientific, historic, archaeological,
ecological, educational, watershed and wildlife values and to provide enhancement of dispersed semi-primitive
motorized and non-motorized recreation. This management area is managed as an NRA, typically without harvest,
except to facilitate private mineral resource exploration and development and/or to achieve wildlife and recreation
management objectives. Typically, road construction is not allowed except for that needed to satisfy private legal
rights. Public traffic within the area is not allowed.
Use of motorized off-highway vehicles is not permitted in the NRA except for administrative vehicles, emergency
vehicles and use authorized by permit, contract or outstanding private rights. There are no trails designated for
motorized ATV/OHM or snowmobile use. Equestrian use and mountain bike use on designated trails within the
RA is prohibited as per Forest Supervisor closure order, however cross-country horse and bike riding is allowed.
There are no campgrounds in this RA. Existing trail within the RA includes a 3.5 mile segment of the 8.8 mile
Tanbark Trail.
The primary use of this RA is for recreation associated with the Tanbark Trail. Recreational activities in the area
include hiking; backpacking; hunting; trapping; nature, wildlife and bird viewing; cross-country skiing; and
snowshoeing. Visitor use data for the Allegheny Front has not been collected; therefore it is not known how much
use occurs.
The Allegheny Front RA is encumbered by outstanding mineral rights with roughly 95 percent of the subsurface
mineral rights owned by private parties. There is widespread development on adjacent private and NFS lands.
Development within the central east side of the Allegheny Front portion of the NRA on approximately 50 to 100
acres of NFS lands is occurring.
The Allegheny Front RA was harvested for hardwood timber between the late 1880s and 1940s. There has been
no large scale timber harvest since that time. The last commercial timber cutting occurred in 1966 and primarily
included thinnings. The 1986 Forest Plan allows for timber to be harvested only to achieve wildlife and recreation
management objectives. Uneven-aged management or salvage is a management option used to maintain browse
and mast production around existing habitat improvements, to maintain continuous canopy in visually sensitive
areas, to enhance scenery in recreation travelways and use areas, to maintain or create permanent openings for
wildlife and to provide viewpoints for public enjoyment. While these options exist within the 1986 Forest Plan, no
wildlife habitat or scenery improvement work has been conducted in the last 25 years. Vegetation management
has been limited due to this area’s status as an NRA.
Appearance of the Area and Characteristics of Surrounding Areas
The Allegheny Front RA is primarily characterized by moderate to steep side slopes that lead from the Allegheny
River to scattered small plateaus within the interior. The RA is a wooded landscape intermixed with streams and
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continuous forest cover. There are large rock outcrops throughout the area, but there are no prominent rock
formations or peaks. Views of the Allegheny River and Hickory Creek Wilderness Areas can be seen at higher
elevations. However, dense vegetation often inhibits long distance views. Views of extensively developed lands in
adjacent areas can also be seen from plateau areas.
Within the RA, there is 3.5 miles of trail which has been maintained to varying standards. The trail is generally
subordinate within the surrounding undeveloped landscape. At a minimum, natural ecological processes in the
vicinity of the trail have been influenced by trail construction, maintenance and visitor use. Old roads and
facilities from early OGM development and timber harvest still exist in some areas; however, these areas have
regained a mostly natural appearance. OGM development has negatively influenced the natural appearance of the
area along a large portion of the eastern border. Within interior areas, natural ecological processes have occurred
and the majority of the RA has an unmodified, apparent naturalness.
The Allegheny River is separated from the RA by U.S. Highway 62 on the west. Hickory Creek Wilderness Area
lies one-half mile to the southeast. The area between the wilderness area and the RA is largely undeveloped;
however, the majority of the surrounding area is developed with homes along the Allegheny River and adjacent
private lands. Adjacent lands also have extensive OGM development and associated road construction and timber
harvest. The surrounding landscape is largely a continuum of development and moderate to high human influence.
Key Attractions
The primary attractions within this area are tied to the NRA. The RA is contained within a congressionally
designated NRA that is recognized for having showcase recreation opportunities and scenery. There are large
boulders and scattered rock outcrops, which also attract interest.

CAPABILITY
Natural Integrity and Appearance
Natural processes are operating within the area, and overall, the area is minimally affected by outside forces
except along the border, where natural processes are affected by human influence, primarily OGM development.
Trail maintenance has affected natural ecological processes; however, the range of influence is limited. The area
has regenerated from past harvest and other land uses, and now the forest appears mature to old aged.
Opportunity for Solitude, Challenge and Primitive Recreation
This RA contains 6,742 acres which is easily accessible by good road and trail access on all sides. It is a long,
narrow, linear area almost entirely surrounded by busy roads, private dwellings and OGM activity. Due to its
long, linear shape, it is easily influenced by road based noise and activity. On average, the area is a little over five
miles long and two miles wide with some areas approximately one mile from roads, private land and OGM
development. It is easily traversed in a day, whether traveling east to west or north to south. Due to the
configuration, the area is judged to have a low to moderate potential for providing primitive recreation and
solitude in interior areas and low potential along the road system and adjacent private lands. This information is
consistent with a recent ROS inventory that identified the area as having an interior core of 1,514 acres for Semiprimitive Non-motorized recreation and 5,228 acres on the exterior as having a Roaded Natural setting.
Special Features
Scenic: The RA is a relatively large, unaltered landscape with few modifications within interior areas.
Scientific: There are no designated research natural areas or experimental forests in the Allegheny Front RA. The
entire RA is part of a designated NRA.
Geological: There are no known areas of unique or rare rock formations in this RA.
Ecological: This RA was identified as part of the ANF’s 1995 Landscape Corridor Concept of continuous forest
canopy for connecting the large forested blocks (wilderness, scenic areas, research natural areas, national
recreation areas and roadless areas) to provide higher quality habitat and better ecosystem functions for wildlife.
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The Allegheny Front RA is a larger representative core area for connectivity between forest patches being
managed for late successional habitats. This area has a large component of late successional forest habitat,
especially in comparison to the remaining ANF, which reflects the high importance of this RA to achieving
habitat conservation goals for a variety of wildlife species, including neotropical birds and less mobile species,
such as reptiles, amphibians and small mammals.
Wildlife and Fish: The most significant characteristic of the Allegheny Front area lies in the predominance of
mature forest conditions, combined with the overall undisturbed nature. Undisturbed and/or undeveloped areas on
the ANF are somewhat rare as the ANF contains extensive private development within the proclamation
boundary, with over 4,200 miles of roads (FRs, state, county or township roads, and OGM roads) and widespread
OGM development. The Allegheny Front area provides optimum habitat conditions for species that are sensitive
to human disturbance, as well as species that require large blocks of mature forest habitat, such as the bald eagle,
great blue heron, red-shouldered hawk, black bear, northern goshawk and bobcat. The close proximity of
Allegheny Front to the Allegheny River and Hickory Creek provides an important complex of mature, relatively
undisturbed forest areas for wildlife.
Other key wildlife habitat features that characterize the Allegheny Front area include the predominance of oak and
northern hardwoods (73%) and the hard mast production associated with these forest types. The widespread
distribution of oak in particular greatly influences landscape level wildlife use and provides suitable habitat
conditions for the cerulean warbler, which is presently being reviewed for listing under the Endangered Species
Act and has been documented in the area during breeding bird surveys.
Rare and Endangered Animals: Although the federally endangered Indiana bat (Myotis solalis) has not been
documented within the Allegheny Front RA, suitable oak habitat is widely available. The bald eagle (Haliaeetus
leucocephalus), which is federally threatened, utilizes the nearby Allegheny River. Although there are no known
nests within the RA, active eagle nests have been observed approximately one-half mile into State Game Lands
and 8 miles south on the Allegheny River. Due to the close proximity to the Allegheny River, roughly 19 percent
of the area is considered prime bald eagle nesting habitat. The area contains several historic timber rattlesnake
dens (Forest Sensitive Species) and the dry oak forest community that predominates is characteristic of preferred
rattlesnake habitat. Streams and their biological resources are not unique nor do they have extraordinary fisheries,
aquatic invertebrates, or mussel populations. There are no known federally listed threatened or endangered aquatic
species.
Rare and Endangered Plants: There have been few or no formal plant surveys within the RA. Currently, there
are no known records of state or federally listed rare or endangered plants, Regional Forester Sensitive Plant
Species or other plant species of viability concern. However, this RA is considered to contain suitable habitat for
species of viability concern.
Heritage Resources: There are no known prehistoric sites recorded for the Allegheny Front area. No historic
sites have been documented. The potential existence of prehistoric and historic sites is moderate to high.
Size, Shape and Manageability
The size and shape of the Allegheny Front RA makes its preservation as potential a wilderness area questionable.
The multiple-use private lands along most of the area’s boundary may present management challenges.
Boundary Conditions, Needs and Management Requirements
The property boundary line is well-defined by SH 62 to the west, but it is not well defined along private lands to
the east, north and south. The activities and motorized use along the area on all sides could impact wilderness
users. Boundary adjustments to buffer the highway and private lands may be warranted if this RA is designated as
a wilderness area. However, the area is already only about a mile wide in some areas, and additional boundary
adjustments may be difficult to impossible.
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AVAILABILITY
Recreation, Including Tourism
Designation of this RA as a wilderness area would not eliminate its current designation as an NRA. However,
more restrictive wilderness management standards and guidelines would supersede the less restrictive
management direction currently established for the NRA. The NRA allows for greater recreation use than
wilderness area designation and provides greater alteration of the land to manage and maintain trails, scenery,
wildlife, and forest health conditions. Future planning for the NRA could result in increased opportunities for
development of overnight facilities, such as Adirondack shelters and dispersed campsites, and increased trail
development opportunities for snowmobiling, mountain biking and horse use. Designation of Allegheny Front as
a wilderness area would eliminate or restrict options for these types of recreation activities and improvements in
the NRA.
Wilderness area designation would restrict trail maintenance on the Tanbark Trail to the use of non-motorized
equipment and non-mechanical transport of supplies and personnel. Historically, chainsaws and mechanical
transport have been used to maintain this trail. With the restriction on use of chainsaws and other mechanized
equipment, maintenance of the trail system will be more challenging and time consuming. Trail directional
signing and marking would be required to conform to wilderness sign standards. Existing signs and trail markers
would need to be replaced or removed in order to meet wilderness standards.
Wilderness area designation may also warrant future public use restrictions by limiting visitor use and
distribution, including establishment of group size limits to preserve the wilderness character of the area, whereas,
the NRA allows for greater visitor use and group size limits. Currently, there are no restrictions on group size
within the NRA.
Wilderness area designation that is advertised and included in a broad tourism planning effort may draw visitors
to the Allegheny Front RA, attracting recreationists seeking remote, primitive and unconfined types of recreation
and solitude. However, the NRA currently provides many wilderness values, including the opportunity for
solitude and serenity, self-reliance, adventure, challenging experiences, and semi-primitive recreation. For many
recreationists, primeval wilderness character is less important than protection (Loomis, 1999). The NRA
designation was considered an alternative to wilderness area designation, with the intended purpose of protecting
the undeveloped character of the area. This designation protects the RA from timber harvest, road construction
and most road-based recreation.
Wildlife and Fish
Minimal disturbance to the area has occurred due to Allegheny Front’s current designation as an NRA.
Wilderness area designation would maintain the remote, undeveloped character of the area, which is considered
the area’s greatest wildlife asset. Wilderness area designation would further restrict human influence and
disturbance, primarily from changes in recreation maintenance activities and in visitor use restrictions. Numbers
of users and group size may be more limited with a wilderness area designation than NRA designation. A
minimum tool approach would replace the current option of using chain saws and other mechanized equipment
for trail maintenance, which may benefit wildlife species due to reduced human disturbance and noise. Wilderness
area designation would benefit those species seeking remote, undisturbed habitats, such as black bear, bobcat,
northern goshawk, and those that benefit from a mature, continuous forest.
Risks to wildlife habitat include the presence of exotic pests, such as gypsy moth and hemlock wooly adelgid.
Suppression of NNIS, where native ecological communities or threatened, endangered or sensitive species are
endangered by their presence, is allowed in designated wilderness areas.
Oak is an important wildlife habitat forest type in this RA, covering approximately 77 percent of the area.
Widespread and locally severe oak decline and mortality have occurred throughout the east. Consequently, there
is concern to maintain oak on the ANF. Oak is fire dependent, and, if it is to be maintained over the long-term,
intensive management including periodic under burning and manipulation of the canopy is required to reduce
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competition of other hardwoods. Intensive management of oak has not occurred due to legislation which
established this area as part of the NRA. Either a wilderness area designation of the Tracy Ridge area or NRA
designation eliminates management activities that promote oak regeneration and mast production.
There are 7 miles of perennial stream and 11 miles of intermittent stream, all of which provide suitable habitat for
cold-water fisheries communities. All streams are dependent on natural reproduction and none are stocked with
trout due to their small size and accessibility. The ability to use motorized equipment to conduct fisheries surveys
would be prohibited with wilderness area designation.
Typically, the ANF has not improved fish habitat on cold-water streams, but relies on natural input of large wood
for the creation of habitat diversity. This RA occurs in the NRA where this type of work has not occurred.
Wilderness area designation would not change the way fish habitat improvements have been managed in this RA.
Rare Plants and Unique Ecosystems
There are no known records of state or federally listed plant species, Regional Forester Sensitive Plant Species, or
other plant species of viability concern within the RA, nor are there records of rare or exemplary natural
communities. There is potentially suitable habitat for rare plants in the area. The NRA designation already limits
human disturbance and management practices, such as timber harvest and road construction. Wilderness area
designation would further limit human disturbance and management practices; however, impacts from trail
maintenance and trampling may continue regardless of designation, as the Tanbark Trail will remain and may
pass through suitable habitat. Given the current management practices established for the NRA, wilderness area
designation would likely have a neutral effect on potential rare plants and unique ecosystems.
Water Availability and Use
The streams in this RA are not part of a municipal watershed and there are no known water storage needs. No
change in water quality is anticipated if the RA is designated a wilderness area.
Livestock, Timber and Minerals
Timber harvest and the associated production of wood products from this RA do not occur as the NRA
designation prohibits this use. Timber harvest and production would not occur with wilderness area designation
either. Currently, 6,628 acres of the RA are capable of growing commercial crops for timber (ANF GIS Timber
Suitability analysis).
Private individuals own 95 percent of the subsurface mineral rights. During consideration of this RA for
wilderness designation in 1984, Congress found that the Allegheny Front area along with Tracy Ridge and
Cornplanter possessed a high quality wilderness resource; however, “matters were complicated” in that the bulk
of the wilderness candidate lands in question were underlain by privately owned mineral rights. Available
information at that time suggested that the rights underlying the area were likely to be exercised and that
exploration for oil and gas resources was imminent. Accordingly, the committee believed that wilderness area
designation would be “futile” unless the mineral rights problem could be resolved (refer to H. Res. 5067).
Due to the estimated high oil and gas values, outright purchase of mineral rights was judged to be too costly. In
particular, acquisition of the mineral values in Tracy Ridge, Cornplanter and Allegheny Front was estimated to
cost 10 million to 100 million dollars.
Currently, the mineral rights have not been purchased in Allegheny Front and there are no known willing sellers.
Wide scale exploration for oil and gas within the area has not occurred; however, development along the border is
encroaching on the area. New technology and current market trends make the potential for OGM development
and exploration throughout the area high. Wilderness area designation would not prohibit private OGM
development.
There are no livestock operations or potential for such operations.
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Heritage Resources
Although no heritage resource surveys have been conducted in this RA, there is a long history of use beginning in
the Prehistoric Period (11,000 B.C. to 1600 A.D.) and continuing into the Historical Period (1600 to present).
Additional survey, research and evaluation for prehistoric and historic Native American sites may be warranted.
Preservation activities, such as salvage, rehabilitation, stabilization, restoration, excavation and intensive
inventories, are approved on a case-by-case basis, if activities will not degrade the overall wilderness character of
the area.
Land Uses
No special use permits are currently issued for this RA. There are no encumbrances other than the ownership of
subsurface mineral rights by private individuals. There currently are no outfitter and guide services operating in
this RA. Wilderness area designation would allow for selected outfitter and guide services, but only if services
will not degrade wilderness character.
Invasive Species
Both non-native and native plant species pose a serious threat to the ANF. While there are no widespread invasive
species in the RA, the potential for occurrence is high. All options to address non-native invasive plants in
wilderness areas are available, including no treatment, hand pulling, herbicides and biological control. Any
request to use herbicides in wilderness areas requires the approval of the Regional Forester.
Non Federal Lands
There are no private lands located within the RA; however, there is private land adjacent to the area on all sides.
Access is provided along the road system and access through the area is not anticipated.
SUMMARY OF WILDERNESS EVALUATION FOR ALLEGHNY FRONT
There is a relatively low to moderate opportunity for solitude and serenity, self-reliance, adventure, challenging
experiences, and primitive recreation in the Allegheny Front RA. These opportunities are diminished due to the
long, linear shape of the area, which averages 2 miles in width and 5 miles in length. It is easily accessed from
exterior road systems, and there is adjacent development and activity that penetrate the area with the sights and
sounds of human influence.
This area has a large component of late successional forest habitat, especially in comparison to the remaining
ANF, which reflects the high importance of this RA to achieving habitat conservation goals for a variety of
wildlife species, including neotropical birds and less mobile species, such as reptiles, amphibians and small
mammals.
Due to the current designation of the area as an NRA, there would be no change in terms of timber harvest, road
construction or prohibition of ATV/OHM use. Other changes, such as the elimination of motorized equipment for
trail maintenance, would occur, and vegetation management activities to achieve wildlife or recreation
management objectives would not be allowed. There would be no change in the exercise of private mineral rights
if designated a wilderness study area. Areas in the East are recommended to Congress for wilderness study area
designation. If this RA is designated a wilderness study area, examination of the mineral rights is conducted as
part of the study process and may include consideration of both the potential for development and the acquisition
of subsurface mineral rights.

NEED FOR WILDERNESS ON THE ALLEGHENY NATIONAL FOREST
This section discusses the Need for additional wilderness areas as required in FSH 1909.12, Land and Resource
Management Handbook, Chapter 7, Section 7.23.
There are a number of factors to consider in assessing the need for additional wilderness areas. Primarily these
factors involve an analysis of the supply and demand for wilderness to protect biodiversity and scientific values as
well as ecological services and recreation benefits.
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Ecosystem Representation
An important consideration in wilderness area supply and demand is ecosystem representation. The purpose of
ecosystem representation is to protect viable examples of the natural diversity of the province, representative of
the major terrestrial, marine and freshwater ecosystems, characteristic habitats, hydrology and landforms, and the
characteristic backcountry recreational and cultural heritage values of each ecoregion. Wilderness is valued for
preserving representative natural ecosystems, diversity of landscapes and for research.
The entire ANF lies within 212, the Laurentian Mixed Forest Province. Cordell (1999) calculated the ratio of
designated wilderness areas to ecoregion to determine representation of wilderness. This province contains 2.8
percent of the total U.S. designated wilderness areas in the lower 48 states and 4.9 percent of the total land area,
yielding a ratio of 0.57. A ratio of at least 1 would be considered adequate representation. This indicates that
province 212 is under represented in the NWPS, and thus there is need for more wilderness area designation
within this province.
At the forest scale, the ANF lies entirely within 212G, the Northern Unglaciated Allegheny Plateau Section and
entirely within 212Ga, the Allegheny High Plateau Subsection. This section and subsection is represented by the
Hickory Creek and Allegheny Islands Wilderness Areas and all four roadless areas.
Geographic Representation
Since passage of the National Wilderness Preservation Act of 1964, Congress has more than doubled the initial
designation of 12.2 million acres in the coterminous states (Cordell, 1999). In 1995, the Forest Service managed
about one-third of the Federal area in the NWPS. Some 18 percent of the total area of the NFS is classified as
designated wilderness areas. Other Federal agencies that manage land in the NWPS include the National Park
Service, U.S. Fish and Wildlife Service, and the Bureau of Land Management.
Approximately 3.4 percent of Pennsylvania is managed by Federal agencies, which ranks 36th nationwide. The
only designated wilderness areas in Pennsylvania are located on the ANF. Approximately two percent of the
ANF, the only NFS lands within the Commonwealth of Pennsylvania, are congressionally designated wilderness
areas. This represents approximately 0.03 percent of the wilderness system nationwide and 0.58 percent of the
wilderness system in the Eastern Region of the Forest Service.
Wilderness area designation is strongly correlated to how much land is managed by Federal agencies. Table C-15
depicts the distribution and amount of wilderness areas in the Eastern Region, which covers 20 states and over 43
percent of the nation’s population. Of those states, Michigan, New Hampshire, Vermont, West Virginia and
Minnesota, with higher Federal ownership and wilderness area designation (acres), are among the highest, with
Minnesota having the most acres of wilderness in the East. With 3.4 percent of Pennsylvania in Federal
ownership, there are 9,031 acres of designated wilderness areas in Pennsylvania, but there is less federally
managed land and more wilderness acreage in Illinois, Indiana, Maine and New Jersey. In this correlation, it
appears that Pennsylvania is under represented in the NWPS in comparison with other states in the East. Overall,
the entire Eastern United States is poorly represented in terms of wilderness area designation in comparison to the
West. About half of the total designated wilderness in the United States is in Alaska; about 40 percent is in the
contiguous western states; and 10 percent is in the East (Loomis, 1999).
The overall size (square miles) of each state does not necessarily correlate to how much wilderness has been
designated. For example, West Virginia, which ranks 41st in size, Vermont (45th) and New Hampshire (46th)
each have more acres of designated wilderness than some larger states, including Pennsylvania (33rd) and Illinois
(25th). Again, in this case, West Virginia, Vermont and New Hampshire also have more federally managed lands
than do Pennsylvania.
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Table C-15. Distribution and Amount of Wilderness in the East
Designated
Percent of
Percent Federal
Wilderness Areas
Wilderness in
Land
(acres)
Eastern Region
Connecticut
0
0.6
0
Delaware
0
2.5
0
Iowa
0
2.1
0
Illinois
32,782
3.0
2.1
Indiana
12,945
3.2
0.8
Maine
19,392
1.7
1.2
Maryland
0
1.2
0
Massachusetts
3,244
2.1
0.2
Michigan
249,218
15.8
16.1
Minnesota
815,952
12.9
52.6
Missouri
71,113
8.9
4.6
New Hampshire
102,932
15.1
6.6
New Jersey
10,341
2.7
0.7
New York
1,363
0.4
0.1
Ohio
77
2.6
.005
Pennsylvania
9,031
3.4
0.6
Rhode Island
0
0.6
0
Vermont
59,421
14.2
3.8
Wisconsin
75,823
7.3
4.9
West Virginia
89,166
13.6
5.7
Total
1,552,800
100%
Source: wilderness.net. Acres include all lands managed by federal agencies that manage
wilderness. Total acres of wilderness nationwide (106,509,199 acres)
State

Accessibility
FSH 1909.12, Chapter 7, Section 7.23(b) suggests that accessibility of areas to population centers and user groups
may indicate a need for wilderness areas where opportunity for wilderness enjoyment is limited. There may be a
need to have a wilderness area within a day’s drive (250 miles) of population centers as stated in FSH 1909.12,
7.23b(1).
Currently, there are 18 municipalities (out of 601 nationwide) with populations over 50,000 that are within
approximately 250 miles of the ANF boundary (see Table C-16). The municipalities are located in Pennsylvania,
Ohio, and New York and represent over 2.5 million people. All of these are within 250 miles of one or more of
the following wilderness areas: Hickory Creek and Allegheny Islands (9,031 acres), Lye Brook (15,503 acres),
George D. Aiken (5,060 acres), Big Branch (6,720 acres), Peru Peak (6,920 acres) Otter Creek (20,000 acres),
Dolly Sods (10,215 acres), West Sister Island (77 acres), Great Swamp (3,660 acres), Brigantine (6,681 acres) and
Otis Pike Fire Island High Dune (1,363 acres). These wilderness areas are located in Pennsylvania, Vermont,
West Virginia, Ohio, New Jersey and New York. The total acreage available for wilderness enjoyment within 250
miles, by approximately 2.5 million people, is 85,230 acres. This represents approximately 0.03 acres per person.
Of these 18 municipalities, 5 are within 250 miles of ANF wilderness areas as well as several other wilderness
areas located in Vermont, West Virginia, Ohio, New Jersey and New York. The population of the remaining 13
municipalities, representing over 1.6 million people, would have to travel greater than 250 miles to reach a
wilderness area outside of the ANF. Of these 13 municipalities, 11 could reach additional wilderness areas by
traveling between 250 to 300 miles, still within a day’s drive. Only 2 municipalities, Buffalo and Niagara Falls,
representing roughly 348,000 people, would have to travel distances greater than 300 miles. Currently, these
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348,000 people have an opportunity to visit either the Hickory Creek or Allegheny Islands Wilderness Areas by
traveling 250 miles or less, indicating that accessibility to wilderness is provided to these population centers and
user groups. In this regard, wilderness areas are provided and there may not be a need to provide additional
wilderness areas. However, it is uncertain if the current amount of designated wilderness areas on the ANF is
sufficient enough to serve this population base, i.e., 9,031 acres for the areas within 250 miles that have 348,000
to 1.6 million people. There may be a need for additional wilderness areas as the population continues to grow.
Small areas, such as Hickory Creek and the Allegheny Islands Wilderness Areas may not be able to serve an
expanding user base without overcrowding and degradation to resources.
New York, Pennsylvania, and Ohio are among the top seven most populated states. California had the nation’s
largest population in both 1990 and 2000. Following California, Texas, in 2000, became the nation’s second most
populated state with 20.9 million residents, followed by New York with 18.9 million and Florida with 15.9
million. After those four states, Illinois with 12.4 million, Pennsylvania with 12.2 million and Ohio with 11.3
million were the only additional states with a 2000 population in excess of 10 million. These 7 states had a
combined population of 125.7 million in 2000, 44.7 percent of the nation’s total population. Given the close
proximity of New York, Pennsylvania, and Ohio to the ANF, visitation pressure on the ANF’s wilderness areas,
as well as the neighboring wilderness areas in Vermont, New Jersey, and West Virginia is likely. There may be a
need for additional wilderness area designation as these heavily populated states continue to expand. With
population expansion, natural areas are converted to urban, developed landscapes. Over half (or 53 percent) of all
the land area in America’s lower 48 states lies in either metropolitan or micropolitan areas, meaning that rural
areas now for the first time make up the minority share of the Continental U.S. (Micropolitan America: A Brand
New Geography, Robert E. Lang and Dawn Dhavale, Metropolitan Institute at Virginia Tech, 2004). Wilderness
areas may be needed to ensure protection of natural environments for future generations.
Table C-16. Population Centers within 250 Miles of a Wilderness Area
*Municipality

Size
(Population)

Cleveland, OH

478,403

Pittsburgh, PA

334,563

Buffalo, NY

292,648

Rochester, NY

219,773

Akron, OH

217,074

Syracuse, NY

147,306

Erie, PA

103,717

Parma, OH

85,655

Youngstown, OH

82,026
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Nearest Wilderness Areas

State

Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Peru Peak, Lye Brook, George D.
Aiken, Big Branch
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands

PA
WV
OH
PA
WV
OH
PA
WV
OH
PA

Size of
Wilderness
(acres)
9,031
30,215
77
9,031
30,215
77
9,031
30,215
77
9,031

VT

34,203

294

PA
WV
OH
PA

9,031
30,215
77
9,031

144
248
139
250

VT

34,203

215

NJ
PA
WV
OH
PA
WV
OH
PA

3,660
9,031
30,215
77
9,031
30,215
77
9,031

226
67
264
217
164
266
111
100

Peru Peak, Lye Brook, George D.
Aiken, Big Branch
Great Swamp
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands

**Distance
(miles)
170
270
100
126
140
233
117
356
308
182
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Table C-16. Population Centers within 250 Miles of a Wilderness Area
*Municipality

Nearest Wilderness Areas

State

Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Peru Peak, Lye Brook, George D.
Aiken, Big Branch
Great Swamp, Brigantine
Fire Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Lye Brook, George D. Aiken
Great Swamp, Brigantine
Fire Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Lye Brook, George D. Aiken
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island
Hickory Creek, Allegheny Islands
Otter Creek, Dolly Sods
West Sister Island

WV
OH
PA
WV
OH
PA

Size of
Wilderness
(acres)
30,215
77
9,031
30,215
77
9,031

VT

34,203

240

NJ
NY
PA
WV
OH
PA
WV
OH
PA
VT
NJ
NY
PA
WV
OH
PA
VT
PA
WV
OH
PA
WV
OH

10,341
1,363
9,031
30,215
77
9,031
30,215
77
9,031
20,563
10,341
1,363
9,031
30,215
77
9,031
20,563
9,031
30,215
77
9,031
30,215
77

100/207
178
187
288
90
173
275
109
250
320
132/172
218
181
283
91
140
335
147
273
127
135
275
140

Size
(Population)

Canton, OH

80,806

Scranton, PA

76,415

Lorain, OH

68,652

Lakewood, OH

56,646

Lancaster, PA

56,348

Elyria, OH

55,953

Niagara Falls, NY

55,593

Euclid, OH

52,717

Mentor, OH

50,278

**Distance
(miles)
203
173
162
255
160
250

2,514,573
*Municipality data taken from the 2000 Census: US Municipalities over 50,000: Ranked by 2000 population.
**Distances are approximate calculated driving distances from municipality centers to nearest wilderness access
location. For PA wildernesses nearest access locations used were Tidioute, PA for Hickory Creek and Allegheny Islands
Wildernesses and Minister Valley roadless area and Bradford, PA for Tracy Ridge and Chestnut Ridge roadless areas.
For Vermont wilderness areas, Bennington and Arlington was used for Lye Brook and George D. Aiken, Manchester for
Big Branch and Peru Peak and Bristol for Bristol Cliffs and Breadloaf. For West Virginia, Hendricks was used for Otter
Creek and Dolly Sods. For Ohio, Toledo was used for West Sister Island. For New York, Fire Island was used for Otis
Pike Fire Island High Dune and for New Jersey, Morristown was used for Great Swamp and Beach Haven was used for
Brigantine.

Regional Wild and Natural Areas
In Pennsylvania, there are 9,031 acres of federally designated wilderness areas out of approximately 29 million
acres. In the north central portion of Pennsylvania, an effort to assess and increase recreation and tourism
opportunities is underway and has been branded Pennsylvania Wilds. This area is recognized as a unique market
area of the state and includes the ANF. The plan for Pennsylvania Wilds is to conserve and maintain the
tremendous resources of the area, make them more accessible to residents and visitors alike, and improve the
economic base of the local communities. This area covers roughly 6.5 million acres and includes 8 wild areas and
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24 natural areas covering 150,000 acres. These areas are set aside to protect unique natural features for future
generations. While these areas are not managed in the same manner as wilderness areas, they do provide values
and experiences similar to those of wilderness areas, which include protecting water quality, wildlife habitat, air
quality, and scenic beauty and preserving ecosystems. Knowing these areas exist provides spiritual inspiration,
recreation opportunities and potential income for the tourism industry, in addition to future options to visit
(wilderness values defined by Cordell in How the Public Views Wilderness, International Journal of Wilderness,
Volume 4, Number 3).
National Visitor Use Monitoring Project (Wilderness Areas)
Outdoor recreation is another one of the benefactors of wilderness areas and is one of the major drivers of
wilderness area demand and management. Visitor pressure or demand for wilderness areas could indicate a need
to provide additional wilderness areas on the ANF.
The best estimates of wilderness area visitor use have been collected in accordance with the National Visitor Use
Monitoring project (NVUM). The NVUM project was implemented in response to the need to better understand
the use, importance and satisfaction associated with NFS recreation opportunities. This level of understanding is
required by national forest plans, Executive Order 12862 (Setting Customer Service Standards), and
implementation of the National Recreation Agenda. To improve public service, the agency’s Strategic and Annual
Performance Plans require measuring trends in user satisfaction and use levels.
From October 2000 through September 2001, the ANF conducted in its first NVUM survey. The results
of this survey were provided in a report to the U.S. Forest Service, Region 9 in 2002. According to this
report, there were 1,411,875 visits to the ANF and of this, 36,815 visits, or 2.6 percent, were to
wilderness areas. The average length of stay in wilderness areas on the forest was 15.5 hours. In addition, all
visitors were asked how many different days they entered into designated wilderness areas during their national
forest visit, even if they were interviewed at a developed recreation site or general forest area. Of those visitors
who did enter a designated wilderness area, they entered on 3.4 different days.
Twenty-five percent of the exiting recreation visitors interviewed were asked about the types of constructed
facilities and special designated areas they used during their visit. The most used facilities and areas were Forest
Service roads, non-motorized trails, scenic byways, developed fishing sites, and designated wilderness areas.
Table C-17 shows the use of designated wilderness areas on the ANF compared to use of other facilities and
areas.
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Table C-17. Percentage Use of ANF Facilities and Specially Designated
Areas
Facility/Area Type
Developed campground
Swimming area
Hiking, biking, or horseback trails
Scenic byway
Designated Wilderness Area
Visitor center, museum
Forest Service office or other information site
Picnic area
Boat launch
Designated ATV/OHM area
Other FRs
Interpretive site
Organization camp
Developed fishing site/dock
Designated snowmobile area
Downhill ski area
Nordic ski area
Lodges/Resorts on NFS land
Fire Lookouts/Cabins, Forest Service owned
Designated snow play area
Motorized developed trails
Recreation residences

National Forest Visits
(percentage)
3.5
2.8
20.6
17.2
6.3
1.5
0.3
3.2
3.8
0.5
54.2
0.8
0.0
7.9
0.0
0.00
0.0
0.0
0.0
0.0
2.9
0.0

Visitor use of wilderness areas on national forests in the East is forecasted to grow 0.5 percent per year for the
next 50 years (Cordell 1999). Given 0.5 percent projected growth per year, wilderness visits for the ANF were
projected to year 2030 based on the visits recorded by NVUM (see Table C-18).
Table C-18. Projected Wilderness Visits for the ANF
Actual Use
(Visits)
2002
36,815

Projected Use (0.5% growth per year)
(Visits)
2010
2020
2030
38,314
40,266
42,321

There are 9,031 acres of existing wilderness areas on the ANF. Based on current use projected to the year 2030,
visits will increase from 36,815 to 42,321. According to wilderness recreation demand pressures developed from
the Recreation, Wilderness, Urban Forest and Demographic Trends Research group, Ken Cordell, Project Leader,
visitor demand on the current wilderness areas on the ANF is projected to be moderate for the next 10 to 15 years.
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Map 1. Recreation Demand Pressures on Wilderness

http://www.srs.fs.usda.gov/trends/wdrec.html

Passive Use Values
Many people who do not regularly visit primitive, roadless or designated wilderness areas still value protection of
such areas to maintain the opportunity for visits in the future (option value). People also gain benefits simply from
knowing that natural areas exist (existence values) and that their protection today sustains them for future
generations (bequest value). The option, existence, and bequest values, when combined, are known as passive use
values (Loomis, 2000).
Several studies have shown the importance and value people place on these passive use benefits of wilderness
areas (Cordell, 1999). These values or needs are reflected in the National Survey on Recreation and the
Environment (NSRE, 2001), finding that 69.8 percent of those surveyed agreed or strongly agreed supported
“…designating more federal lands in your state as wilderness.” Over 96 percent agreed or strongly agreed with
the statement, “I enjoy knowing that future generations will be able to visit and experience wilderness areas.”
Public Involvement
There have been numerous comments and responses in regard to wilderness area designation on the ANF as a
result of scoping for revision of the Forest Plan. Comments have both strongly supported and opposed additional
wilderness area designation on the ANF. In two separate citizen’s proposals out of six received, additional
wilderness area designation has been strongly supported. These proposals include the Allegheny Wild! A Citizen’s
Vision for the Allegheny National Forest submitted by the Allegheny Defense Project (ADP) and A Citizen’s
Wilderness Proposal For Pennsylvania’s Allegheny National Forest submitted by Friends of Allegheny
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Wilderness (FAW), 2003. ADP’s proposal recommends the “adoption of 45,000 acres of new Wilderness to bring
the Allegheny closer to wilderness compositions on other national forests.” In this proposal, ADP recommends
two of the roadless areas being evaluated, Minister Valley (also known as Minister Creek) roadless area and
Chestnut Ridge (also known as Sugar Run) roadless area. They also recommend Clarion River, Tionesta,
Chappell Fork (also known as Morrison) and an addition to Hickory Creek Wilderness.
In FAW’s proposal, they identify and recommend a total of 54,460 acres in eight different tracts within the
proclamation boundary of the ANF for inclusion in the NWPS. The four areas being evaluated, Tracy Ridge,
Chestnut Ridge, Minister Valley and Allegheny Front are included in FAW’s proposal. However, Minister Valley
is recommended as an NRA instead of a wilderness area. If all four areas become recommended wilderness study
areas (the maximum of all alternatives) and are designated by Congress, the ANF would add an additional 29,983
acres of wilderness areas.
In a citizen’s proposal received from Allegheny Alive titled “Multiple-Use and Sustained Yield” The Correct
Approach for Allegheny National Forest Planning, 2006, they do not support additional wilderness areas within
the ANF and state that wilderness is “unwarranted” and provide seven reasons for not designating additional
wilderness areas on the ANF. In two ANF alternatives analyzed and considered, no additional wilderness areas
are proposed.
In a citizen’s proposal received from the Allegheny Hardwood Utilization Group (AHUG), they recommend that
wilderness consideration should only focus on areas unsuitable for timber production. Focusing only on areas that
are unsuitable for timber production does not meet the inventory and evaluation criteria established in FSH
1909.12.
Summary of Wilderness Need
Wilderness is an important component of the ANF, for the Region and for the nation as a whole. As indicated by
the NVUM survey, visiting a wilderness area is in the top 5 most used facilities/areas on the ANF. According to
results from the NSRE, How the Public Views Wilderness, the topic of “protecting wildlands” revealed that 44.4
percent of the public report they are aware of the NWPS and of that, almost 56 percent feel we don’t yet have
enough protected wilderness areas, while an additional 29 percent feel the amount protected is about right. Only
2.5 percent felt we had designated too much wilderness for protection.
The role of a need assessment or supply/demand analysis is to attempt to answer the question, how much do we
need? Federal agencies are required to manage their congressionally designated wilderness areas as a part of the
NWPS. As such, agency decisions are influenced, in part, by how their recommendations of roadless areas
contribute to the overall diversity of the system.
There are 44 states with congressionally designated wilderness areas on federal lands. Of these 44 states,
Pennsylvania ranks 41st in terms of total wilderness acreage. There are 9,031 acres of wilderness in Pennsylvania
located entirely on the ANF. Approximately 1.8 percent of the NFS lands within the ANF are congressionally
designated wilderness areas. No other Federal lands in Pennsylvania contribute to the NWPS. If the additional
29,888 acres of wilderness study areas (the maximum amount in Alternative D) were designated by Congress,
Pennsylvania would rank 32nd in the nation in terms of acreage. This assumes that no other areas are added to the
NWPS. Also, approximately 6 percent of the NFS lands within the ANF would be congressionally designated
wilderness areas. By comparison, the White Mountain National Forest in New Hampshire and the Green
Mountain National Forest in Vermont have 14 percent and 15 percent of NFS lands designated as wilderness
areas, respectively.

Process for Determining Wilderness Recommendations
The EIS will evaluate an array of alternatives that will include varying amounts of potential wilderness areas
(wilderness study areas). Responses received during the public comment period for the Draft EIS have been used
to develop the Final EIS and Record of Decision (ROD). The ROD will include recommendations to congress
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about which areas, if any, would be appropriate for further consideration as a wilderness study area. Congress will
then consider whether or not to introduce legislation proposing additional wilderness study area designation.
(Such legislation is actually independent of the Forest Plan Revision process and can occur at any time.)
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Introduction
The Wild and Scenic Rivers Act provides specific direction in Section 5(d)(1) regarding the identification of
potential wild and scenic rivers (WSR) in Federal agency planning processes:
“In all planning for the use and development of water and related land resources, consideration shall be
given by all Federal agencies involved to potential national wild, scenic and recreational river areas, and
all river basin and project plan reports submitted to the Congress shall consider and discuss any such
potentials.”
Agency policy related to WSR assessment in the land management planning process is defined in the Land and
Resource Management Planning Handbook (FSH 1909.12, Chapter 8, WSR Evaluation). It requires that rivers
identified as potential WSRs be evaluated as to their eligibility/non-eligibility with the finding documented in the
Forest Plan. Latitude is provided as to determining suitability, i.e., the determination of which rivers the agency
will recommend to Congress as additions to the National WSR System. Specifically:
“The preferred process is to proceed with determining suitability by completing a river study in the draft
forest plan. An alternative is to delay the suitability determination on eligible rivers until a subsequent
separate study is carried out. If this latter alternative is used, the forest plan must provide for protection
of the river area until a decision is made as to the future use of the river and adjacent lands. Unless the
study process would be unduly delayed, subsequent study of eligible rivers may be coordinated with a
general revision of the forest plan.” (FSH 1909.12, Section 8.14)
For the revision of the Allegheny National Forest (ANF) Land and Resource Management Plan (LRMP), a WSR
assessment was conducted to determine the eligibility or non-eligibility of rivers or river segments given the
changed conditions and new information available since the 1986 Forest Plan was written. Rivers previously
identified as potential WSRs were also evaluated to determine if they still meet eligibility criteria. The
determination of eligibility follows the procedure described in the Wild and Scenic Rivers Guidelines (U.S.
Department of the Interior and U.S. Department of Agriculture, 1982), the 1968 Wild and Scenic Rivers Act,
FSM 1924, FSH 1909.12, Chapter 8 and Wild and Scenic River Assessment, and the Forest Plan Revision
Process, November 1996.
This Appendix is divided into two parts as follows:

•

Part One: Historical Background, including current management direction.

•

Part Two: Eligibility Process and Results
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Part One: Historical Background
National
The Wild and Scenic Rivers Act of 1968 (Public Law 90-542) in Section 1(b) expresses Congressional policy for
America’s rivers as follows:
“It is hereby declared to be the policy of the United States that certain selected rivers of the Nation which, with
their environments, possess outstanding remarkable scenic, recreational, geologic, fish and wildlife, historic,
cultural, or other similar values, shall be preserved in free-flowing condition, and that they and their immediate
environments shall be protected for the benefit and enjoyment of present and future generations.”
To accomplish this decree, Congress established a National Wild and Scenic Rivers System (NWSRS) and
prescribed methods and standards by which selected rivers could be added. Rivers or river segments are eligible
to be considered for inclusion in the NWSRS if they are essentially free-flowing (without major dams, diversions,
or channel modifications) and if they possess at least one outstandingly remarkable scenic, recreational, geologic,
fish and wildlife, historic cultural or other similar value. These values should be a unique or exceptional
representation for the area studied and must be related to the river or its immediate environment. For study
purposes, the Act requires that the evaluation of a river’s eligibility consider, as a minimum, the area within onequarter mile of either side of the high water mark of the river.
Eligible rivers are classified and further evaluated for suitability. This analysis provides the basis for the
determination of which rivers to recommend as a component of the NWSRS and considers the appropriateness of
Congressional designation and classification as a wild, scenic or recreational river. A river is classified as wild,
scenic, or recreational based mostly upon the amount and type of development along the river and ease of access.
Suitable rivers may be recommended to Congress by the administration whereby Congress then decides whether
to pass a law adding the river to the NWSRS. Rivers may also be added at the initiative of states by applying to
the Secretary of Interior for inclusion in the NWSRS through Section 2(a) (ii). For a river in a state system to be
designated by the Secretary of Interior, it must meet the same eligibility criteria as Congressionally designated
rivers, and the state and/or local units must assure the Secretary of the Interior that they will protect the free flow
and ORVs of the river. If designation occurs, a final boundary is established and a management plan developed.

Allegheny National Forest
The Clarion and Allegheny Rivers were included in the enabling legislation of the Wild and Scenic Rivers Act as
5(a) study rivers. In 1969, the United States Department of Interior (USDI), Bureau of Outdoor Recreation
concluded that the Clarion River did not meet minimum eligibility requirements due to poor water quality (i.e.,
excessive acid mine drainage, inadequately treated municipal sewage and industrial wastes) and the lack of any
ORVs.
In 1990, the ANF completed a WSR assessment of the Allegheny River, and in 1992, Public Law 102-271 added
87 miles of the Allegheny River to the NWSRS and classified it is a Recreational River. Reacting to increased
public interest in protecting the Clarion River and the improvement of the water quality problem, Congress
authorized it for study for a second time under Public Law 102-271 and also designated Mill Creek in Jefferson
and Clarion Counties as a study river. In 1996, Public Law 104-314 added 52 miles of the Clarion River to the
NWSRS and classified 17 miles as Scenic and 34 miles as Recreational. The study of Mill Creek has not been
done. However; Mill Creek maintains its status as a designated study river per Public Law 102-271.
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The Nationwide Rivers Inventory (NRI), first published by the National Park Service in 1982, is a listing of more
than 3,400 free-flowing river segments in the United States that are believed to possess one or more
“outstandingly remarkable” natural or cultural values judged to be of more than local or regional significance.
Under a 1979 Presidential directive and related Council on Environmental Quality procedures, all Federal
agencies must seek to avoid or mitigate actions that would adversely affect one or more NRI segments. The NRI
included 18 miles of Kinzua Creek as eligible for further study and identified Kinzua Creek as follows.
Table D-1.
River

Kinzua
Creek

County

Reach

McKean

Allegheny
Reservoir to
headwaters

Length

18 miles

ORVs

Description

Heritage

Historic (Segment includes the
Kinzua Viaduct, a National Historic
Register Site, which is the second
highest bridge of this type on the
North American continent.)

ORV = Outstandingly Remarkable Value

Pennsylvania
The Pennsylvania Scenic Rivers Act (as amended 1982), allows the Pennsylvania Department of Conservation
and Natural Resources (PADCNR) to designate and manage a State Scenic Rivers System. The Secretary of
Environmental Resources is directed to encourage and assist any Federal studies of Pennsylvania rivers for
inclusion in the NWSRS. The Secretary may enter into written cooperative agreements for joint Federal-state
administration of a Pennsylvania component of the NWSRS, provided such agreements for the administration of
land and water uses are not less restrictive than those set forth in this Act. There are currently no designated State
Scenic Rivers on the ANF nor has PADCNR identified any rivers for state study. Rivers listed in the 1986 Forest
Plan as potential scenic rivers have since been dropped from PADCNR’s consideration for State Scenic Rivers.
The following map depicts the State Scenic Rivers and Federal Wild and Scenic Rivers currently designated in
Pennsylvania.
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Figure D1. Pennsylvania State and Federally Designated Rivers

Pennsylvania Designated Scenic Rivers
Federal Designated Wild and Scenic Rivers

Table D-2.
Pennsylvania Designated Rivers
Name

Date
Designated

Name

Federal Designated Rivers
Date
Designated

Name

Date
Designated

1 Schuylkill River

Nov. 1978

8 Bear Run

Dec. 1988

1

Middle Delaware
Sept. 1965
River

2 Stony Creek

Mar. 1980

9 Tucquan Creek

Dec. 1988

2

Upper Delaware
Nov. 1978
River

3 Lehigh River

Apr. 1982

10

Lower
Brandywine

June 1989

3 Allegheny River Apr. 1992

4 French Creek

Apr. 1982

11

Yellow Breeches
Dec. 1992
Creek

4 Clarion River

Oct. 1996

5 Lick Run

Dec. 1982

12

Tulpehocken
Creek

Dec. 1992

5

White Clay
Creek

Oct. 1996

6 Octoraro Creek

Oct. 1983

13 Pine Creek

Dec. 1992

6

Lower Delaware
Nov. 2000
River

7
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Le Tort Spring
Run

Mar. 1988
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1986 Forest Plan Direction
The 1986 Forest Plan stated on p. 4-11 that “the characteristics that make the Allegheny River, Clarion River and
Kinzua Creek eligible for study and potential inclusion into the National Wild and Scenic River system will be
protected through forest-wide and individual management area standards and guidelines.” In 1986, the Forest Plan
provided direction to include standards and guidelines for each alternative considered in detail in order to “protect
the values that make or may make the rivers eligible” (FEIS pp. 3-28 and 3-29). The Forest Service decided to
postpone the eligibility study for Kinzua Creek until the next planning cycle.
Since the designation of the Allegheny and Clarion rivers, a management plan accompanied by an EIS was
developed for the Allegheny River and incorporated into the 1986 Forest Plan through Amendment 7 (September
4, 1997). This Amendment defined the corridor boundary for the Allegheny National Wild and Scenic River and
provided additional 1986 Forest Plan standards and guidelines for managing Federal lands within the designated
corridor as identified in Management Areas 5.0, 6.1, 6.4, 7.0 and 8.0. No management plan or amendments have
been developed for the Clarion River.
The 1986 Forest Plan also provided protection for “state scenic river study corridors” (FEIS p. 4-142) and listed
Kinzua Creek, Clarion Creek, Bear Creek Tionesta Creek and the east Branch of Tionesta as top priority
waterways for potential State Scenic River designation. These waterways were identified in a state-wide rivers
inventory completed in 1975.
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Part Two: Eligibility Process and Results
The first step in this process was to evaluate the status of WSR assessment in the 1986 Forest Plan. This Forest
Plan listed and addressed both Federal and state eligible rivers located partially or wholly on the ANF. The 1986
Forest Plan included management direction for federally designated rivers (the Allegheny and Clarion), those
listed in the nationwide rivers inventory (Kinzua Creek) and those eligible for state scenic designation (Kinzua
Creek, Clarion Creek, Bear Creek Tionesta Creek and the east Branch of Tionesta Creek). Since the 1986 Forest
Plan addressed eligibility on a forestwide basis, the recommended action is to consider new information/changed
condition for eligibility (Wild and Scenic River Assessment Process, November 21, 1996).
The Wild and Scenic River assessment for Forest Plan revision identified acquisition of new lands as a significant
changed condition. An evaluation in the changed conditions of land ownership identified any new rivers or river
segments that may not have been addressed in the 1986 Forest Plan. Approximately 3,000 acres were added to the
ANF as documented in Amendment 4, dated October 4, 1994. The approximate acreage of the National Forest
System lands changed from 503,000 acres to 506,000 acres. This additional acreage included the acquisition of 12
independent tracts of land spread across the ANF. Each tract was inventoried to determine if there were any new
rivers or river segments which qualified for study as a potential wild, scenic or recreational river. Twelve streams
were included in the tracts and evaluated for eligibility. Kinzua Creek was also evaluated against changed
conditions or new information to determine its eligibility/non-eligibility. The following 13 rivers and streams
were assessed.
Table D3.
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Stream Code Number

Stream Name

Miles

55718

Jones Run

2.1

56497

Brown’s Run

9.1

55474

Fourmile Run

10.6

55725

Dale Run

2.2

49224

No name

1.1

50038

Painter Run

2.4

42122

No name

2.4

42122 (a and b)

No name

2.1

42122 (c)

No name

0.5

55729

Grove Run

1.6

55579

Jamison Run

2.4

56522

Kinzua Creek

18.0
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Results
The eligibility process resulted in finding no rivers or river segments eligible for inclusion in the NWSRS.
Documentation is in the project file for the eligibility assessment and evaluation criteria used for each of the 13
streams listed above. The evaluation of Kinzua Creek included an assessment of changed conditions and new
information. In 2003, the heritage ORV identified as the Kinzua Viaduct crumbled and the state removed the site
from the National Historic Register (changed condition/new information). The ANF concluded that there are no
other outstandingly remarkable values on Kinzua Creek which necessitate further consideration for an eligible
declaration. Consequently, Kinzua Creek is considered ineligible for further study as a Wild and Scenic River.
The status of current State Scenic River designations on the ANF was evaluated. PADCNR no longer considers
any of the rivers listed in the 1986 Forest Plan as eligible for Scenic River study and there are no new rivers or
river segments on the ANF being considered.
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Introduction
Governing Laws and Regulations
The 1982 planning regulations implementing the National Forest Management Act (NFMA) (36 CFR 219.19)
require national forests to provide habitat in order “to maintain viable populations of existing native and desired
non-native vertebrate species in the planning area.” Additional direction (USDA Regulation 9500-4) extends this
mandate to include vascular plants. Native species are species indigenous to the planning area. Desired non-native
species are those species that are not indigenous to the planning area but are valued for the social, cultural,
ecological, or economic value.
NFMA regulations define a viable population: “For planning purposes, a viable population shall be regarded as
one which has the estimated numbers and distribution of reproductive individuals to insure its continued existence
is well distributed in the planning area.” The regulations direct that “habitat must be provided to support, at least,
a minimum number of reproductive individuals and that habitat must be well distributed so that those individuals
can interact with others in the planning area.” The planning area is defined as the National Forest System lands
included in the Allegheny National Forest (ANF) proclamation boundary.
While the NFMA regulations focus on population viability, the Act itself does not contain an explicit requirement for
“viability.” Rather, it directs that management of national forests “provide for diversity of plant and animal
communities based on the suitability and capability of the specific land area in order to meet overall multiple-use
objectives.” The regulation also contains language on diversity (36 CFR 219.26), and directs that “Forest planning
shall provide for diversity of plant and animal communities and tree species consistent with the overall multiple-use
objectives of the planning area.” Thus, viability of individual species must be considered within the context of overall
diversity of plant and animal species and the multiple-use objectives for the planning area. While invertebrates are not
specifically addressed in the 1982 planning regulations, the ANF evaluated these as part of this process.

Viability Process
The viability process used a multi-scale analysis to ensure that the needs of all species are met at both the
landscape (coarse filter) and site levels (fine filter). This approach is well established in conservation biology
literature and ensures adequate representation of ecological land units, natural disturbance regimes and historical
range of variation required at the landscape or coarse filter scale, as well as a fine filter assessment of individual,
rare or specialized species needs. A combination of coarse and fine filter considerations were used to 1) evaluate
species specific needs, 2) identify species and habitats that may be at risk, 3) identify conservation
recommendations, 4) identify ANF objectives and design criteria and 5) evaluate direct, indirect and cumulative
effects. The following is a brief description of this process.
The coarse filter approach utilizes strategies for setting biodiversity planning goals based on providing an
appropriate mix of ecological communities across a planning landscape, rather than focusing on the needs of
specific species. The coarse filter is an efficient approach to conserving biological diversity that protects 85 to 90
percent of all species. Mighton et al. (2001) further describes the importance of the coarse/fine filter analysis for
Forest Plan revision.
The fine filter approach utilizes strategies for setting biodiversity planning goals based on the needs of
individual species or guilds of species. Because the needs of many species cannot be identified at the landscape
scale, this approach identifies local, or site specific, features that need to be considered when evaluating viability.
The viability of native species on the ANF was addressed using a qualitative eight-step process that identified
species with potential viability concern, including vertebrate and non-vertebrate wildlife, fish and vascular plants.
This process included the following eight steps:
1. Description of the Ecological Context
2. Identify Species at Risk
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3.
4.
5.
6.
7.
8.

Collect Information on the Species at Risk
Develop Species Groups
Compare Species Needs to 1986 Forest Plan
Development of Conservation Recommendations
Incorporate Conservation Recommendations into Forest Plan Alternatives
Monitoring

Description of the Species Viability Evaluation (SVE) Process
1. Description of the Ecological Context
The purpose of the Ecological Context for the ANF is to describe the ecological setting or backdrop for the ANF
at a variety of spatial and temporal scales. This is an essential first step and provides the ecological foundation for
understanding and describing the wildlife, aquatic, and rare plant species conditions relevant to providing and
managing species viability. A copy of the Ecological Context is available on the ANF website and Chapter 1 of
this appendix includes a summary of the key findings and management concerns identified in the ecological
context.
2. Identify Species at Risk
The following is a description of the process used to identify species with viability concerns and/or species
considered to be most at risk from Forest Service activities. Starting with the Western Pennsylvania Conservancy
Natural Heritage list of species for Pennsylvania, more than 300 animal species and 1,200 plant species known to
occur on the ANF were identified. This subset of species was screened using a decision tree using the best
available data. This final list of species was developed in consultation with species experts associated with the
various technical committees of the Pennsylvania Biological Survey (Chapter 3). A total of 78 species were
identified with potential viability concerns for the ANF. These species are listed in Chapter 4.
DOCUMENTED OCCURRENCE

In order for a species to be evaluated, it must have documented occurrence within the ANF proclamation
boundary and be recognized by taxonomic experts. The four levels of documentation included:
1. Voucher specimen since 1980 (earlier vouchers may be considered for information/research needs list).
2. Refereed journal; Book.
3. Agency reports/technical documentation not published in a refereed journal.
4. Professional knowledge/observation.
In addition, two federally listed plant species without documented occurrence within the proclamation boundary
were also evaluated due to the presence of suitable habitat.
SPECIES EVALUATION PROCESS

A decision tree (Chapter 2) was then used to evaluate all species with documented occurrence and identify those
species in which one or more of the following applies:
1. Species is federally listed as Threatened, Endangered, or proposed for Federal listing.
2. Species is on the Regional Forester’s Sensitive Species (RFSS) list for the ANF. Species that are on
the RFSS list for another national forest in the region and occur within the ANF also were considered
for inclusion in this analysis.
3. Species has National Heritage Database ranking of G1 to G3, T1 to T3, and N1 to N3, or are Fish and
Wildlife Service Candidate Species, or have been delisted by Fish and Wildlife Service within the
past 5 years.
4. Species has a State Rank of S1 or S2 or a state status of PA Threatened (PT) or PA Endangered (PE).
5. Species with specific viability concerns.
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3. Collect Information on the Species at Risk
In this step, RFSS risk assessments were completed on all species identified previously as having potential
viability concerns. These assessments evaluated species specific abundance, distribution, population trends,
habitat integrity, and population vulnerability. The individual risk assessments were also used to identify species
that required additional evaluation in order to adequately assess viability and risk and species specific assessments
were prepared for a total of 78 species. These assessments included a literature review that documented and
summarized information into Species Data Collection Forms, including (1) historical and current distribution, (2)
population trends, (3) life history and habitat, (4) data gaps, and 5) potential threats to viability. Information on
these forms was also utilized to help develop species groups and conservation recommendations (Steps 4 and 5).
Individual Species Data Collection Forms (long forms) can be found in the planning record – Species Viability
Evaluation Section.
4. Develop Species Groups
After completion of the Individual Species Data Collection Forms, the 78 species were grouped into broad habitat
categories that identified primary and secondary habitat (Chapter 4).
5. Compare Species Needs to 1986 Forest Plan
In this step, species at risk data and ecological context data were evaluated and compared to the 1986 Forest Plan.
This was a preliminary evaluation of the species at risk for the purpose of identifying where the Forest Plan
provides for and does not provide for species viability. Species habitat needs were compared against management
area allocation and management direction (standards and guidelines) to evaluate the effectiveness of the Forest
Plan to provide habitat.
6. Develop Conservation Recommendations
Information generated in Steps 1 to 4 of the SVE process was reviewed and specific conservation
recommendations were developed. The development of conservation recommendations focused on the primary
risk factors from management activities that can impact each species and were designed to mitigate or eliminate
both short-term and long-term effects to the individual species and/or their habitat. Species specific conservation
recommendations were incorporated into Forest Plan design criteria.
7. Incorporate Conservation Recommendations into the Forest Plan Revision Process
Maintaining species viability is a goal of every Land and Resource Management Plan (LRMP), and conservation
recommendations identified in Step 5 were used in the development of desired condition statements, ANF goals
and objectives, forestwide design criteria and management area (MA) direction. Although all alternatives must
maintain species viability, they vary somewhat in terms of the ecological conditions provided and conservation
recommendations utilized. As a result, final outcomes for each alternative were determined based on the current
(present condition) outcome for the species and the effects analysis provided in the Final Environmental Impact
Statement (FEIS). Also, both short-term (by year 2020), long-term (by year 2060), and minimum benchmark
outcomes were predicted, and a summary and rationale of final outcomes by species, by alternative, is found in
Chapter 5 of this appendix.
8. Monitoring
Many of the conservation recommendations identified in Steps 5 and 6 included specific monitoring
recommendations and these will be incorporated into the forestwide monitoring and evaluation plan.
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Chapter 1. Ecological Context

E-4

Allegheny National Forest Final Environmental Impact Statement

Appendix E—Species Viability Evaluation

Ecological Context for the Allegheny National Forest
Purpose
The viability of native species on the ANF was addressed using a qualitative process to identify species with
potential viability concern. This ecological context describes the ecological setting or backdrop for the ANF at a
variety of spatial and temporal scales and is an essential first step to describe and evaluate the ecological
conditions in which animal and plant species persist. The interdisciplinary team integrated the consideration of
viability into the Forest Plan revision process.
Findings
The land area that now comprises the ANF has undergone significant environmental, biological and social change
since its first human occupation at approximately 12,000 to 15,000 B.C. Natural disturbance regimes of wind, ice,
drought, native insects and diseases continue to shape the landscape. Ecological conditions are further modified
by non-native invasive species, land use patterns, and resource utilization. By 1920, the once vast expanse of
northern hardwood forest in the region was almost completely clearcut and eventually replaced by shade
intolerant species, such as black cherry and red maple. In the absence of fire set by Native Americans, oak forests
along the Allegheny River and its major tributaries are slowly changing to forests of red maple and birch. Since
the discovery of oil in the region in 1859, oil and natural gas is still an important commodity actively pursued in
the region. Plants and animals have adapted to changing conditions, migrated or have gradually become either
extinct or extirpated due to both natural and human causes.
High water quality, aquatic species richness, and large forested blocks of core habitat are repeatedly identified as
important contributions the ANF provides to larger regional landscapes. Specifically, East Hickory Creek
watershed, Hickory Creek Wilderness Area, the Allegheny River sub-basin, and the Tionesta Scenic and Research
Natural Areas are noted as high value areas for biodiversity conservation.
The Allegheny River sub-basin and the ANF are located within the Teays-Old Ohio ecoregion, which is
considered globally outstanding because of its aquatic species richness. East Hickory Creek in the Hickory Creek
Wilderness Area has been recognized by the National Water Quality Assessment program as having the best
quality nationally of the 140 sites sampled between 1996 and 1998 (based on aquatic invertebrates).
In the High Allegheny Plateau Ecoregion (The Nature Conservancy), the ANF holds the largest managed
contiguous area of the nearly 20 percent (approximately 3,319,000 acres) of the ecoregion held by organizations
with a conservation mission. This ecoregion has the highest percentage of natural cover (81%) of any northeastern
ecoregion, and a number of primary target species are known to occur within or adjacent to the ANF. Within the
ANF, Tier 1 matrix forest blocks, selected as high quality examples of representative forested ecosystems, are
Hickory Creek, Tionesta, and part of the Allegany State Park block. The adjacency of the ANF to Allegany State
Park in New York has regional significance as an important forested core area.
At the Mid-Atlantic scale, important findings for the ANF, relative to the five-state region, include low human
population density, high air pollution, and moderate ozone exposure. Forest cover is high on many streams, a
moderate number of streams have roads within about 100 feet, and there is a low density of stream
impoundments. Soil erosion is low, forest cover is high, and forest edge habitat is low. The amount of forest
interior habitat is high and the average forest patch size is large.
At the state scale, the ANF is part of the Allegheny High Plateau Ecoregion, which was ranked, “very good, with
the highest stream quality for the state and the largest block of core forest, with critically important concentrations
of forest wildlife.” Hickory Creek and Tionesta Creek areas are identified as Important Mammal Areas and
Tionesta Scenic and Research Natural Areas and part of the East Hickory Creek watershed are recognized as
Important Bird Areas.
Under the National Framework of Ecological Units, the ANF is located within Province 212, Laurentian Mixed
Forest, Section 212G, Northern Unglaciated Allegheny Plateau. The ANF lies completely within the subsection
212Ga and comprises about a quarter of the acreage within this subsection. The subsection is further divided into
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Landtype Associations (LTAs) and Ecological Landtypes (ELTs). Ecological conditions were quantified at the
forestwide scale using LTAs and a multi-scaled approach to analyze wildlife habitat relationships.
The largest LTAs within the ANF are 212Ga3 and 212Ga4. While the larger LTAs generally contain the highest
proportions of features when summarized across all LTAs, there are notable exceptions. LTA 212Ga2 is
characterized as low and wet/high and dry with a relatively high proportion of poorly drained soils, bottomland
and plateau landforms, openings, and aspen, including most of MA 1.0, which emphasizes early successional
species. Of note, nearly one-third of the oak type occurs in 212Ga10 and is abundant along the Allegheny and
Clarion river drainages on the steeper, drier slopes. 212Ga10 contains the highest proportions of MAs 6.1, 6.2,
and 6.4, management areas that tend to emphasize more mature forest and less young age classes. Thirty percent
of unroaded areas also occur in 212Ga10.
The ANF, being mostly forested, contains approximately 25 percent more mature forest than the State of
Pennsylvania and almost twice as much as that of the Mid-Atlantic Region. The ANF provides core forest areas
with less human disturbance than the state or Mid-Atlantic Region, important for many wildlife species.
Allegheny hardwoods occur more often in the eastern and central part of the ANF, while northern hardwoods
range northward and upland hardwoods are scattered throughout. Conifer and mixed conifer generally make up
less than 10 percent of forest cover within each LTA and tends to occur along stream drainages. Aspen is a very
minor component throughout. Vertical diversity and understory development is lacking and negatively affected by
high deer populations and invasive plant species. Horizontal diversity is relatively low in areas managed for late
successional habitat and moderate on most of the forest where there is a mix of mature forest conditions and
younger age classes.
Most of the ANF is in the mid successional stages of 21 to 149 years old while a small proportion of the forest is
less than 21 years old and stands greater than 149 years old are lacking. Although the amount of forested land in
the state has increased, early successional forest has been declining statewide since the early part of the twentieth
century, a trend similar to the Mid-Atlantic Region. The amount of early successional forest, although relatively
stable on the ANF, is still a relatively low proportion of the age class distribution. Compared to the state, the ANF
contains a much smaller non-forested component, and most of the non-forested habitat occurs as openings less
than 50 acres.
The ANF has abundant streams, springs and seeps, and several large river valleys, but lacks extensive floodplain
development due to topography and impoundments on major rivers. The steepest terrain occurs around the major
river valleys of the Allegheny and Clarion rivers, and Kinzua and Tionesta creeks. Average stream density is 1.0
miles/square mile. MA 6.1, while a relatively small land area with fewer perennial streams, contains the most
documented TES species from 19 streams surveyed. The Allegheny Reservoir (approximately 8,000 acres) is the
largest impounded body of water within the ANF.
Most of the road miles within the ANF are from non-system roads (not municipal or part of the Forest Service
road system). Forest Service road miles make up about 30 percent of road miles in each LTA. Most of the roads
within the ANF are closed to public use. Areas of high road density are a result of oil, gas and mineral (OGM)
developments, major towns, and developed recreation areas. OGM activity is widespread across the ANF, is
currently undergoing a period of heavy development, and is the most significant land use change over the past 20
years.
The largest area of stewardship lands, or conservation land in Pennsylvania (lands with a conservation emphasis),
is located in the north-central region where there is a stronghold of public lands, including the ANF. While the
ANF only has jurisdiction over approximately 11 percent of the National Gap Analysis Project status 1 to 3
conservation lands statewide, within the ecoregion (212Ga, Subsection) the ANF has jurisdiction over 95 percent
of the status 1 lands, 100 percent of the status 3 lands and 72 percent of the total conservation land. As a whole,
stewardship lands play a critical role in conserving Pennsylvania’s plant and animal species and are important
because they can provide a relatively high degree of protection from human disturbance.
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Presently, approximately 20 percent of the ANF has a management emphasis for late successional and old growth
values. Old growth management lands contain a larger oak and conifer/mixed hardwood component and a smaller
Allegheny hardwood component than the ANF as a whole. While there are no known old growth obligate species,
the abundance and diversity of many species has been found to significantly increase in old growth stands.
Approximately 4,000 acres of old growth forest occur on the ANF. Although this makes up less than 1 percent of
the total ANF acreage, it comprises approximately 15 percent of the total old growth forest in the state.
Forest health on the ANF has been affected by a variety of insects, diseases, invasive plants, herbivory, droughts,
windstorms, atmospheric deposition, and local site nutrient factors. In addition to the loss of American chestnut,
one of the most striking effects in recent times has been the loss of mature American beech to beech bark disease.
Cumulative acres defoliated by native and exotic insects exceeded one million acres between 1982 and 2003. The
loss of open space and wildlife habitats by development is the largest threat to terrestrial and aquatic habitats in
the state. On the ANF, OGM development poses the most significant land use changes.
Management Concerns
• Oil and gas development is currently the most significant land use change occurring within the ANF
proclamation boundary. At present, 93 percent of the ANF subsurface mineral estate is privately owned.
The disturbance associated with construction of roads and well pads impacts plants and animals and their
habitats.
• Forest health is also a significant management concern in terms of sustaining plant and animal habitat
diversity.
• Control of insect and disease on a large scale is a concern given technological limitations; preventative
measures needed; and feasibility and effectiveness of control options at the landscape scale versus small
scale.
• Impending threats from other exotic pests, such as emerald ash borer, Asian longhorned beetle, Sirex
woodwasp, and sudden oak death, is an ongoing concern, and the spread of these threats is monitored and
effectiveness of control measures are evaluated.
• Northern hardwoods forest type of shade tolerant species (eastern hemlock, American beech, sugar
maple) is conducive to providing late successional habitat; however, hemlock is being threatened with
hemlock woolly adelgid with grave implications for its survival; beech is plagued with beech bark disease
with widespread mortality; and sugar maple decline and site limitations from leaching of cations affects
the ability of sugar maple to thrive above 1,800 feet in elevation.
• The loss of American beech, while not only reduces forest cover, impacts wildlife due to the loss of a
hard mast source. While other species, such as oak, ash, and cucumbertree, may fill the void, the ability of
these species to persist over the long term is a concern.
• Of significant concern is the ability to maintain and enhance conifer forest types with the impending
arrival of hemlock woolly adelgid.
• There is a desire to maintain the oak forest type. In the absence of adequate regeneration, oak is gradually
replaced by other species such as red maple. Advances in research and new technology are working to
overcome the challenges of successfully regenerating oak. Oak forest types in management areas with
limited access or disturbance can create challenges and limit options for managing oak in these areas.
• There is a desire to provide more and maintain the amount of early successional forest (zero to 20 years
old).
• There is a desire to provide more late successional/old growth habitat (>149 years old) in large blocks of
interior forest habitat, relatively undisturbed with connectivity between core areas.
• There is a desire to align management areas with desired ecological conditions that will allow for flexible
and adaptive management strategies and design criteria to be pursued rather than limit management
options.
• Managing for multiple resource objectives, high value sawtimber, economic and social impacts, while
providing high quality plant and wildlife habitats, will continue to present new challenges and
opportunities that will require interdisciplinary, integrated approaches.
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•

At a broad scale, multiple stressors and increasing demand for natural resources from human population
increase and use of resources, particularly oil and gas, is of increasing concern.
• Zebra mussel colonization in the Allegheny River, where numerous sensitive fish and mussels occur.
Summary
Developing an ecological context for the ANF was an invaluable step that helped develop a better understanding
of the factors that have shaped and continue to shape the ecosystems and complement of biodiversity that occurs
in this region. It illuminated the complexity of the ecosystems involved and the importance of scale in
understanding how plant and animal species survive, persist, and can become locally extinct over time. The
ecological context documented the values the ANF provides to biodiversity conservation at multiple scales, as
well as the threats and impacts this forested region faces now and into the future.
Repeated themes at the broad scale were high water quality, aquatic species richness, and core forested habitat
and the importance of the ANF as a large holder of public conservation lands. These themes recognize the role the
ANF plays in a broader context and should be considered some of the niche elements that ANF land stewardship
should strive to maintain and emphasize. Areas such as the Allegheny River, Hickory Creek, East Hickory Creek,
and Tionesta Scenic and Research Natural Areas were repeatedly identified as important to contributing to
regional biodiversity and as examples of high quality representative ecosystems to maintain and protect.
At a local, forestwide scale, themes that emerged were composition, structure, function of the forested and nonforested habitats, the importance to wildlife and plants, and specifically, forest type and age class diversity,
including both young and old forests, stream quality and aquatic diversity, and unique ecosystems. Management
concerns emphasize the need to maintain these habitat attributes and conditions.
The expression of the remarkable resilience of this forested ecosystem is clear given the past disturbances and
impacts the forest has experienced. However, this resilience should not be relied on in the future as the threats are
different and compounding. As the only national forest in Pennsylvania and near the eastern seaboard, the ANF is
within a day’s drive of one-third of the nation’s population. At only one-half million acres, the ANF is in high
demand for its small size. The demand continues to increase for recreation, and resource extraction of highly
valuable wood products and oil and gas. The numerous threats to the forest reveal the challenges that lie ahead in
maintaining, sustaining, and restoring the ecological conditions, functions, and processes that are vital to
maintaining species viability, not only at the forestwide scale but at larger regional scales.
For the ANF, this means providing diversity of vegetation types and structure while maintaining high water
quality and vital ecosystem processes. Intact, healthy ecosystems provide valuable ecological services that all
biota, including humans, depend on. The challenge is to maintain the full complement of species native to this
area, both common and rare, while minimizing the effects of non-native species introductions, resource use, and
human development impacts.
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Chapter 2. Viability Decision Tree
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DECISION TREE FOR SPECIES VIABILITY EVALUATION PROCESS
SVE = Species Viability Evaluation; RE = Risk Evaluation
START HERE

1) Documented Occurrence:
D All species being evaluated must have a documented occurrence within the ANF proclamation boundary
and be recognized by taxonomic experts. There are four levels of Documented Occurrence:
1) Voucher specimen since 1980 (earlier vouchers may be considered for information/research
needs list).
2) Refereed journal; Book.
3) Agency reports/technical documentation not published in a refereed journal.
4) Professional knowledge/observation.
In addition, two federally listed plant species without documented occurrence within the
proclamation boundary were also evaluated due to the presence of suitable habitat.

2) Is species a federally listed Threatened or Endangered species?

Y

N

Do SVE/RE
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3) Is the species on the Final RFSS list (October 5, 2006)?

N
Y

Do SVE/RE

4) Is the TNC Rank G1 to G3, T1 to T3, or N1 to N3 OR FWS Candidate
Species OR delisted by FWS in last 5 years. (This is an automatic RFSS criterion that would
add species to the ANF RFSS list).

N
Y

Do SVE/RE
5) Is the State Rank S1 or S2 (S2/S3 and S3 ranks will be evaluated if
there are viability concerns for the species within the ANF then complete Risk
Evaluation/Species Viability Evaluation longform) OR PA Status of PE or PT.

Y

N

Do SVE/RE
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SVE/RE outcomes:
If risk evaluation documents trends towards federally listing of viability concern within
the planning area, Designate as RFSS
If risk evaluation documents that taxon is not trending towards Federal listing or of
viability concern in planning area, Not Designated as RFSS
6) Is there another reason for concern? (eg. documented
concern for a trend toward Federal listing as threatened or
endangered) OR is species a “questionable.” proposed
addition to the RFSS list? Any species that there is new data
for depicting a concern for sustainability/viability.

N
Y

Discuss and/or
do RE to evaluate need
for SVE long form

7) Is the species proposed for deletion from the RFSS list for the ANF?

Y

N

Update RE
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Chapter 3. Species Experts Contact List
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The following are details of contacts that provided species expert input for Forest Plan revision. These meetings
were in addition to the public participation process meetings where various steps in the revision process were
discussed with the general public.
1. July 19, 2003
State College, PA. Conference, Exploring Pennsylvania’s Invertebrate
Biodiversity. April Moore, Brad Nelson attended PSU conference and discussed rare invertebrates that
may be present on the ANF with several species experts and the status of state lists of rare invertebrates.
2. October 15, 2003
Warren, PA. Meeting with Carnegie Museum of Natural History staff, Robert
Davidson, John E. Rawlins, James W. Fetzner Jr., and Chen Young. Brad Nelson, April Moore, Brent
Pence discussed the SVE process and the invertebrate data that has been collected on the ANF under a
Challenge Cost Share Agreement.
3. November 1, 2003
Harrisburg, PA. PBS Vascular Plant Technical Committee. April Moore
discussed the status of the Forest Plan revision process and the SVE process.
4. January 14, 2004
Warren, PA. Meeting with Ralph Harnishfeger from Lock Haven University re:
surveys of historic locations of the Appalachian cottontail on the ANF.
5. January 22, 2004
State College, PA. PA Biological Survey Steering Committee. Brad Nelson
discussed the status of the Forest Plan revision process and the intent to solicit species expert input from
the various technical committees of PABS. Made presentation to committee.
6. January 23, 2004
Warren, PA. Meeting with Christine Manville (lichen/Bryophyte expert). April
Moore and Brad Nelson discussed lichen list for the ANF, possibility for more lichen surveys for ANF.
7. February 19, 2004
Email correspondence with Rita Villella of USGS confirming/requesting
information on sensitive mussels.
8. March 6, 2004
Harrisburg, PA. PBS Vascular Plant Technical Committee. April Moore gave a
presentation on the process of narrowing the list of plants with viability concerns on the ANF and asked
for feedback, for species missing from the list and for species that should be added to the evaluation list.
9. April 30, 2004
State College, PA. Ornithological Technical Committee Meeting of the PA
Biological Survey. Scott Reitz and Brad Nelson. Scott Reitz gave a presentation on the process of
narrowing the list of bird species with viability concerns.
10. May 5, 2004
Email correspondence with Rob Criswell of the Pennsylvania Game Commission
(who is on the PA Fisheries Technical Committee) confirming/requesting information on sensitive fish.
11. May 27, 2004
Follow-up email correspondence with Rob Criswell concerning sensitive fish
species.
12. July 15, 2004
Warren, PA. Corry Turbin (rattlesnake expert). Scott Reitz, September Wilhelm,
Brad Nelson, Gary Kolesar, and others. Meeting to discuss rattlesnake surveys being conducted on the
ANF by PFBC and opportunities to coordinate survey efforts and share data.
13. August 12, 2004
Harrisburg, PA. PA Biological Survey Steering Committee. Brad Nelson talked
with several species experts.
14. October 1, 2004
State College, PA. Ornithological Technical Committee. Scott Reitz discussed
status of several bird species and viability process.
15. October 1, 2004
State College, PA. Reptile and Amphibian Technical Committee. Pam Thurston
and Brad Nelson, presentation on narrowing the list of amphibians and reptiles to the ones with viability
concerns.
16. October 2, 2004
Kings Gap Environmental Center near Harrisburg, PA. Mammal Technical
Committee. Brad Nelson, presentation on narrowing the mammal list to the ones with viability concerns.
17. October 6, 2004
Ridgway, PA. Brad Nelson met with Mark Banker (Ruffed Grouse Society) to
discuss specific wildlife species and their use of early and late successional habitats.
18. October 20, 2004
Forestry Sciences Lab. Brad Nelson presented update of Forest Plan revision
process with details on SVE. April Moore and Scott Reitz were also present. Talked with Linda Ordiway,
Scott Stoleson and Todd Ristau.
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19. March 19, 2005
State College, PA. PA Chapter of The Wildlife Society. Presentation on SVE
process and species with viability concerns by Brad Nelson. Jeanne Hickey and April Moore were also in
attendance.
20. March 31, 2005
Chapman Dam State Park. Met with Cal Butchkoski and Greg Turner from PGC
to discuss management of northern flying squirrel.
21. May 20, 2005
Clarion, PA. Ornithological Technical Committee. Informal discussions with
committee members.
22. December 27, 2005
Pam Thurston met with Bob Zumstein, PA Fish and Boat Commission.
Discussed amphibians and reptiles.
23. February 28, 2006
Pam Thurston met with Rob Cochran, PA Game Commission, discussed timber
rattlesnake.

Allegheny National Forest Final Environmental Impact Statement

E-15

Appendix E—Species Viability Evaluation

Chapter 4. Species by Broad Habitat
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This appendix summarizes species and their associated habitat(s) and includes a list of primary and secondary habitat by species. More comprehensive
coarse and fine filter habitat information is provided in the planning record Species Viability Evaluation section .
Table E-1: Primary and Secondary Habitats of Species Evaluated (Xp – primary habitat, X – secondary habitat).
Species/Broad
Habitat

Mature
Hardwood

MAMMALS
Indiana bat
Xp
Northern flying
X
squirrel
BIRDS
Bald eagle
X
Black-throated
X
blue warbler
Cerulean
warbler
Common raven
X
Henslow’s
sparrow
Golden-winged
warbler
Great blue
Xp
heron
Northern
X
goshawk
Osprey
Red-shouldered
Xp
hawk
Swainson’s
thrush
Yellow-bellied
flycatcher
REPTILES and AMPHIBIANS
Coal skink
Eastern box
turtle
Timber
rattlesnake
Wood turtle

Mature
Mixed
Hardwood/
Conifer
X

Mature
Oak

Reservoir/
Impoundment

River1

Large
Stream2

Medium
Stream3

Small
Stream4

X

Xp
Xp

Xp

Xp

X

Grassland

Seedling/
Sapling

X

X
Xp

X

Wetland

X

X
Xp

Riparian

X-river

X
X

Xp
Xp

X
Xp

X

Xp

X

X-open

X

X-forest
Xp

X

Xp

X

X

X

Xp

Xp

X

Xp

X

Xp

X

Xp

X

X

Xp

X

X

X

X

X

Xp

Xp

Xp

X

X

X
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Mature
Mixed
Hardwood/
Conifer
REPTILES and AMPHIBIANS, continued
Four-toed
Xp
X
salamander
Jefferson
Xp
Xp
salamander
FISH
Bluebreast
darter
Burbot
Channel darter
Gilt darter
Gravel chub
Longhead darter
Mountain brook
lamprey
Mountain
madtom
Northern
madtom
Spotted darter
Tippecanoe
darter
MUSSELS
Clubshell
Creek
heelspitter
Longsolid
Northern
riffleshell
Rabbitsfoot
Rainbow
Rayed-bean
Round pigtoe
Sheepnose
Snuffbox
Threeridge
Wabash pigtoe
Species/Broad
Habitat

E-18

Mature
Hardwood

Mature
Oak

Reservoir/
Impoundment

Xp
X

River1

Large
Stream2

Medium
Stream3

Xp

Xp

X

Xp
Xp
Xp
Xp
Xp

X
Xp
Xp
X
Xp

X
X
X
X

Xp

Xp

Xp

Xp

X

Xp

X

Xp

X

Xp

X

Xp

X

X

Xp

Xp

X

Xp

X

Xp
Xp
Xp
Xp
Xp
Xp
Xp
Xp

Small
Stream4

Riparian

Wetland

X

X

Grassland

Seedling/
Sapling

X

X

Xp

X
X
X
X
X
X

X
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Species/Broad
Habitat

Mature
Hardwood

MUSSELS, continued
White
heelsplitter
INVERTEBRATES
Green-faced
clubtail
Harpoon clubtail
Maine snaketail
Midland clubtail
Mustached
clubtail
Ocellated darner
Rapids clubtail
Resolute damsel
Ski-tailed
emerald
Uhler’s
sundragon
Zebra clubtail
PLANTS
American feverfew
American
ginseng
Bartram
shadbush
Boreal bog
sedge
Bristly black
currant
Butternut
Canada yew
Checkered
rattlesnake
plantain
Creeping
snowberry
Hooker’s orchid

Mature
Mixed
Hardwood/
Conifer

Mature
Oak

Reservoir/
Impoundment

Large
Stream2

Medium
Stream3

Small
Stream4

Xp

X

X

X

X
X
Xp

Xp
Xp
X

Xp
Xp
X

X
X

Xp

X

X

X

X
Xp
Xp

X
X

Xp
X

X

X

Xp

X

X

Xp

Xp

X

X

Xp

River1

Riparian

Wetland

Grassland

Seedling/
Sapling

Xp

pond

pond

Xp
Xp

X
X

Xp

X

Xp

X

Xp

Xp
X

Xp

X

Xp
X

Xp

Xp

X
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Species/Broad
Habitat

Mature
Hardwood

PLANTS, continued
Kidney-leaved
twayblade
Mountain
starwort
Mountain wood
fern
Northeast
bulrush
Queen-of-theprairie
Red currant
Rough cottongrass
Small whorled
pogonia
Stalked bulrush
Sweet-scented
Indian plantain
Thread rush
White trout lilly
Wiegand’s
sedge

Xp

Mature
Mixed
Hardwood/
Conifer

Mature
Oak

Reservoir/
Impoundment

River1

Large
Stream2

Medium
Stream3

Small
Stream4

Riparian

Wetland

X

Xp

Grassland

Seedling/
Sapling

X

Xp
X

Xp

X

X

X

Xp

X

Xp

Xp

X

Xp

Xp

Xp
X

Xp
Xp
X

Xp

1

River includes the Allegheny and Clarion rivers.

2

Large stream includes Brokenstraw, Kinzua, Millstone, Spring, and Tionesta creeks.

3

Medium stream includes Bear Creek, Big Mill Creek, Chappel Fork, E. Branch Tionesta Creek, E. Hickory Creek, Meade Run, S. Branch Kinzua Creek,
S. Branch Tionesta Creek, Sugar Run, Two mile Run, W. Branch Tionesta Creek, and Willow Creek.

4

Small stream includes all remaining streams not included in Large or Medium Stream categories.
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Chapter 5. Viability Outcomes
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Viability Outcomes
A viability outcome was determined for each of the 78 species identified during the species viability evaluation
process. A range of five viability outcome levels was developed for use by Eastern Region National forests to
facilitate the comparison of species viability under each alternative in forest plan revision. The viability outcome
should be thought of as an index of the capability of the environment to support population abundance and
distribution, but not as an actual prediction of population occurrence, size, density or other demographic
characteristics. A viability outcome is a judgment, based on scientific information found in the literature and from
discussion with taxonomic experts, and it does not make a yes-or-no determination of viability. It is important to
note that the concept of ecological conditions, distribution and quality must be based on the knowledge of the
species distributional range and life history. For example, some species may have received a viability outcome
level of D or E. The reader must realize that many plants and animals occur in a localized or patchy distribution,
and thus would never occur in the conditions described in viability outcome levels A, B, or C. The uncertainly
associated with determining outcomes is acknowledged.
The following analysis scales were used: 1) summarize conditions on ANF lands within the proclamation
boundary and 2) summarize existing conditions on all lands within the proclamation boundary.
Viability outcomes based on Allegheny National Forest Lands
These viability outcome descriptions were used for determining present condition and direct and indirect effects
in the short term and long term by alternative for ANF lands within the proclamation boundary. Historical
conditions are those that persisted prior to European settlement.
Outcome A. Suitable ecological conditions are broadly distributed and of high abundance across the historical
range of the species within the planning area. The combination of distribution and abundance of ecological
conditions provides opportunity for continuous or nearly continuous intraspecific interactions for the species.
Outcome B. Suitable ecological conditions are either broadly distributed or of high abundance across the
historical range of the species within the planning area, but there are gaps where suitable ecological conditions are
absent or only present in low abundance. However, the disjunct areas of suitable ecological conditions are
typically large enough and close enough to permit dispersal among subpopulations and potentially to allow the
species to interact as a metapopulation across its historical range within the planning area.
Outcome C. Suitable ecological conditions are distributed frequently as patches and/or exist at low abundance.
Gaps where suitable ecological conditions are either absent, or present in low abundance, are large enough that
some subpopulations are isolated, limiting opportunity for species interactions. There is opportunity for
subpopulations in most of the species range to interact as a metapopulation, but some subpopulations are so
disjunct or of such low density that they are essentially isolated from other populations. For species for which this
is not the historical condition, reduction in overall species range from historical within the planning area may
have resulted from this isolation.
Outcome D. Suitable ecological conditions are frequently isolated and/or exist at very low abundance. While
some of the subpopulations associated with these ecological conditions may be self-sustaining, there is limited
opportunity for population interactions among many of the suitable environmental patches. For species for which
this is not the historical condition within the planning area, reduction in overall species range from historical
condition within the planning area may have resulted from this isolation.
Outcome E. Suitable ecological conditions are highly isolated and exist at very low abundance with little or no
possibility of population interactions among suitable environmental patches, resulting in strong potential for
extirpations within many of the patches, and little likelihood of re-colonization of such patches. There has likely
been a reduction in overall species range from the historical condition within the planning area, except for some
rare, local endemics that may have persisted in this condition since the historical period.
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Viability outcomes based on all lands within the Allegheny National Forest proclamation boundary
These viability outcome descriptions were used for determining present condition and cumulative effects in the
short term and long term by alternative for all lands (both National Forest System (NFS) and non NFS lands)
within the proclamation boundary. Historical conditions are those that existed prior to European settlement.
Outcome A. The combination of environmental and population conditions provides opportunity for the species to
be broadly distributed and of high abundance across its historical range within the cumulative effects analysis
area. There is potential for continuous or nearly continuous intraspecific interactions at high population size.
Outcome B. The combination of environmental and population conditions provide opportunity for the species to
be broadly distributed and/or of high abundance across its historical range within the cumulative effects analysis
area, but there are gaps where populations are potentially absent or present only in low density as a result of
environmental or population conditions. However, the disjunct areas of higher potential population density are
typically large enough and close enough to other subpopulations to permit dispersal among subpopulations and
potentially to allow the species to interact as a metapopulation across its historical range within the cumulative
effects analysis area.
Outcome C. The combination of environmental and population conditions restrict the potential distribution of the
species, which is characterized by patchiness and/or areas of low abundance. Gaps where the likelihood of
population occurrence is low or zero is large enough that some subpopulations are isolated, limiting opportunity
for species interactions. There is opportunity for subpopulations in most of the species range to interact as a
metapopulation, but some subpopulations are so disjunct or of such low density that they are essentially isolated
from other populations. For species for which this is not the historical condition within the planning area,
reduction in overall species range from the historical condition may have resulted from this isolation.
Outcome D. The combination of environmental and population conditions restrict the potential distribution of the
species, which is characterized by areas with high potential for population isolation and/or very low potential
abundance. While some of these subpopulations may be self-sustaining, gaps where the likelihood of population
occurrence is low or zero are large enough that there is limited opportunity for interactions among them. For
species for which this is not the historical condition within the planning area, reduction in overall species range
from the historical condition has likely resulted from this isolation.
Outcome E. The combination of environmental and population conditions restricts the potential distribution of the
species, which is characterized by high levels of isolation and very low potential abundance. Gaps where the
likelihood of population occurrence is low or zero are large enough that there is little or no possibility of
interactions, strong potential for extirpations, and little likelihood of recolonization. There has likely been a
reduction in overall species range from historical within the planning area, except for some rare, local endemics
that may have persisted in this condition since the historical period.
Minimum Benchmark Analysis
As part of the 1982 planning regulations (36 CFR 219.12e1i), a minimum benchmark analysis was completed to
compare viability outcomes at “the minimum level of management which would be needed to maintain and
protect the unit as part of the National Forest System together with associated costs and benefits.” This analysis
assesses the effects of alternatives to species viability in the context of limited management of NFS lands. It
provides a benchmark to compare alternatives to.
The following would be characteristics of a minimum level benchmark:
•

•

No discretionary management activities of any kind. There would be no timber sales, no treatments
for invasive species, no road or trail construction by the ANF, no wildlife improvement or
maintenance projects, etc. The only management activities would be those that are essential to
comply with law, to protect basic health and safety, and to avoid impacts to adjacent lands.
Nearly all roads, except those essential to provide access to private lands, would be closed to all use
and those used for private development would be the responsibility of the private party using the road.
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•

Oil and gas operators would be required to cover the full burden of legal compliance with appropriate
Federal and state laws and regulations. The ANF would only become involved if OGM development
impacts clearly violate Federal law, or create health, safety, or detrimental off-forest conditions.

While the ANF would be unable to pursue management activities, expect that private landowners would continue
with their activities.
Individual Species Outcomes

A detailed description of the life history, distribution, and habitat requirements for the following species is
contained in the planning record, Species Viability Evaluation section, as species long forms, a Biological
Assessment, a Biological Evaluation, and Ecological Context Report.
Mammals
Indiana bat
Present Condition. Habitat for this federally listed endangered bat is plentiful on the ANF although only two
occurrences of this bat have been documented within the proclamation boundary over an eight-year period of mist
netting. Suitable habitat is broadly distributed across the ANF. About 70 percent of the ANF is considered optimal
roosting and foraging habitat based upon canopy closures between 50 and 80 percent. Snags in various size
classes are abundant on the ANF, and at least 35 percent of the ANF contains suitable quantities of snags for
Indiana bats (Morin et al. 2006). An average of 11.8 standing dead trees (snags) per acre currently exists on the
ANF, creating optimal roosting habitat. Although historically high deer populations have resulted in some
degradation of riparian habitat quality, the degradation has primarily occurred in the understory and has not
substantially affected the current condition of Indiana bat habitat. About 21,000 acres of wetland habitat provide
foraging habitat. Small habitat gaps in the form of non-forested openings such as roads, utility rights-of-way, pits
and other facilities currently exist but do not cause isolation of subpopulations. Early structural habitat primarily
in the form of final harvest treatments occur on 7 percent of the ANF. These even-aged treatments are considered
less than suitable Indiana bat habitat, but because of the clumps and scattered trees that are retained, may be
utilized as roosting and foraging habitat in some situations. Some reduction in the size of snags across the
landscape may exist as compared to historic conditions. The viability for the present condition is outcome B.
All Alternatives, NFS lands, 2020. Under all alternatives, suitable habitat will remain broadly distributed across
the ANF. Optimal roosting and foraging habitat, based on canopy closure, will be provided on 356,700 to 364,000
acres. Beech bark disease and other insect and disease outbreaks will continue to provide an adequate supply of
snags for roosting. Standards and guidelines will ensure than snags of various sizes are retained. Riparian habitat
quality may show a slight improvement as restoration treatments progress. Wetland habitat quality remains
unchanged from the present condition under all alternatives except where beavers continue to enhance habitat by
damming and flooding new areas. Small habitat gaps will increase as the result of new roads, utility rights-ofway, pits, and other facilities. Timber harvest treatments will result in 4 to 9 percent of the ANF in early structural
forest. These early structural habitats are considered less than suitable habitat for Indiana bats. Overall, Indiana
bat populations are below historic levels. The viability for all alternatives in 2020 is outcome B.
All Alternatives, NFS lands, 2060. Under all alternatives, suitable habitat will remain broadly distributed across
the ANF. Late structural forests, which contain many habitat features favorable for Indiana bats (i.e., large snags
and canopy gaps), would be provided on 24 to 39 percent of the ANF by 2060. Standards and guidelines would
ensure that snags of various sizes are retained. Early structural habitat (less than suitable habitat) would be
provided on 3 to 14 percent of the ANF. Small habitat gaps would increase but would not cause isolation of
subpopulations. About 21,000 acres of wetlands, 14,400 acres of riverine habitat, 57,000 acres of riparian habitat,
and 4,600 acres of wetland conifer habitat would remain relatively unchanged and continue to provide quality
foraging habitat for Indiana bats. Overall, Indiana bat populations would remain below historic levels, most likely
due to winter habitat degradation off of the ANF. The viability for all alternatives in 2060 is outcome B.
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All Alternatives, all lands, 2020 and 2060. Of the five non-Federal actions and events that contribute to
cumulative effects to wildlife (FEIS pg 3-261), the development of private oil and gas reserves, spread of nonnative plant species, spread of hemlock woolly adelgid (HWA), and decrease in the quality of oak habitat on
private lands could have cumulative impact on Indiana bat habitat. However, under all alternatives, suitable
habitat would remain broadly distributed. Although trees would be harvested for OGM developments, openings in
the forest canopy would be relatively small and Indiana bat habitat would remain intact. Non-native invasive
plants are likely to spread and in some cases inhibit tree regeneration but new standards and guidelines would
allow the use of herbicides to control non-native invasive plant species where necessary. Oak habitat on nonindustrial private forest land will likely decline in quality due to lack of investment in reforestation practices. The
HWA would cause a 50 percent decline in the amount of hemlock. This loss in quality of oak and hemlock habitat
may cause a slight decrease in the quality of Indiana bat habitat, but this decline is not expected to be substantial
enough to cause a change in viability outcomes over the short or long term. A slight decline in riparian and
riverine habitat may occur on private lands because standards and guidelines would not be applicable on private
lands. Small habitat gaps would occur as a result of OGM activity and a variety of activities on private lands but
these would not be expected to cause isolation of subpopulations or restrict species interactions. The potential for
the species to interact as a metapopulation across its historic range within the proclamation boundary remains
intact. The final viability for 2020 and 2060 is outcome B.
Minimum Benchmark 2020 and 2060. The percent of the ANF in early, mid, and late structural habitat that
would occur in 2020 and 2060 under the benchmark analysis is provided in Table 2.
Table E-2. Seral stages under the minimum benchmark analysis in year 2020 and 2060
Seral Stage
Early Structural Habitat
Mid Structural Habitat
Late Structural Habitat
1

2020
3%
79%
8%

2060
0%1
42%
43%

This excludes early structural habitat created from natural disturbances, such as major wind events.

Suitable habitat would remain broadly distributed across the ANF in both 2020 and 2060. The percent of the ANF
in late structural forest, which contains several quality Indiana bat habitat features (e.g. large snags, canopy gaps),
would increase to 43 percent by 2060, while the amount of early structural habitat (less than suitable Indiana bat
habitat) would decline from 3 percent in 2020 to zero percent in 2060. Since Forest Service activities would be
minimal, habitat gaps would remain small and would not cause isolation of subpopulations or restrict species
interactions. Final viability for the minimum benchmark for 2020 and 2060 would remain at outcome B.
northern flying squirrel
Present Condition. Habitat for this rare species is mature hemlock and mixed conifer/hardwood forests usually in
association with a water source such as a stream. Suitable habitat is confined to the 15,335 acres of riparian
conifer on the ANF. Only one location of the northern flying squirrel is currently documented within the
proclamation boundary, although much of the potential habitat has not been adequately surveyed. Nest box
surveys are continuing. Suitable habitat is somewhat isolated with some large gaps. Although occurrence and
distribution data is limited, it appears that subpopulations are somewhat isolated with limited species interactions.
Based on the historic distribution of hemlock on the ANF, it is likely that reduction in distribution and size from
historic conditions may have isolated some subpopulations. The viability for the present condition is outcome C.
All Alternatives, NFS lands, 2020. The 15,335 acres of riparian conifer will remain suitable under all
alternatives because of riparian standards and guidelines incorporated into the Forest Plan that protect riparian
values. Suitable habitat remains somewhat isolated under all alternatives and some large habitat gaps occur where
riparian conifer habitat is not contiguous. As with the present condition, subpopulations are isolated resulting in
limited species interaction under all alternatives. Where the northern flying squirrel is documented, more than 50
percent of the riparian conifer ecological land type will be maintained in mature hardwoods and conifer and all
conifer greater than 18 inches DBH will be retained (ANF Proposed Land and Resource Management Plan pg.
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84). Based on access needs, very minor new Forest Service road construction will occur in riparian conifer
habitat. It is likely that the reduction in the distribution and size of hemlock from historic conditions may have
isolated some subpopulations. The viability for all alternatives in 2020 is outcome C.
All Alternatives, NFS lands, 2060. Forest Service activities are not expected to cause changes in suitable habitat
between 2020 and 2060 under all alternatives. Standards and guidelines to protect riparian habitat and known locations
of northern flying squirrels would remain in effect. The viability would remain outcome C for all alternatives.
All Alternatives, all lands, 2020 and 2060. The primary cumulative effect that would occur under all alternatives
is the loss of hemlock due to the spread of the hemlock woolly adelgid (HWA). Estimates are that 10 percent of
the hemlock will be impacted by 2020 and 50 percent by 2060. A secondary impact would occur from land
clearing associated with OGM development. In most cases, access to private minerals would occur without
substantial impacts to riparian conifer habitat. It is difficult to quantify the amount of potential habitat that could
be impacted by OGM development, but 38 percent of the total conifer on the ANF is in known oil and gas fields.
Both HWA and OGM development would result in suitable habitat being frequently isolated by creating large
gaps. Most subpopulations would be isolated with limited species interactions. The reduction in habitat from
historic conditions may have isolated most subpopulations. The viability for all alternatives for both 2020 and
2060 is outcome D.
Minimum Benchmark 2020 and 2060. The primary effect that would occur is the loss of hemlock due to the
spread of HWA. Estimates are that 10 percent of the hemlock will be impacted by 2020 and 50 percent by 2060.
A secondary impact would occur from land clearing associated with OGM development. In most cases access to
private minerals would occur without substantial impacts to riparian conifer habitat. It is difficult to quantify the
amount of potential habitat that could be impacted by OGM development but 38 percent of the total conifer on the
ANF is in known oil and gas fields. Both HWA and OGM development would result in suitable habitat being
frequently isolated by creating large gaps. Most subpopulations would be isolated with limited species
interactions. The reduction in habitat from historic conditions may have isolated most subpopulations. The
viability for the benchmark for both 2020 and 2060 is outcome D.
Birds
BALD EAGLE

Present Condition. The bald eagle prefers to nest in relatively remote areas and successfully breeds on the ANF
along the Allegheny Reservoir, Allegheny River and Tionesta Creek. Primary bald eagle nesting, foraging and
roosting habitat occurs on approximately 33 percent of the ANF. Because of this species sensitivity to
disturbance, the availability of nesting habitat is considered somewhat limited. Also, available habitat has
declined from what occurred within the planning unit historically. The viability for the present condition is
outcome C.
All Alternatives, NFS lands and all lands, 2020 and 2060. Forestwide design criteria will ensure that all known
eagle nests and known roosts are protected under all alternatives. Also, over 85 percent of primary nesting habitat
and over 74 percent of primary roosting and foraging habitat are being managed under all alternatives in a manner
that is consistent with bald eagle use. Although impacts from recreation use and OGM development may impact
this species or its habitat on ANF and state and private land, eagle populations on the ANF have been increasing
in the face of similar increases in the past. Eagle nest production on the ANF is consistent with recovery
objectives, and neither species abundance nor available habitat is expected to be reduced to a level that would
further reduce the interaction of subpopulations. As a result, the viability outcome for this species will be
unchanged from present condition under all alternatives.
Minimum Benchmark 2020 and 2060. There are few forest management activities that occur within primary
bald eagle habitat and the biggest risk to this species is associated with recreational use of the Allegheny River
and Reservoir. Because this use is expected to continue in the short term and long term under a reduced level of
forest management, and considering the bald eagle successfully reproduces on private and State land within the
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proclamation boundary, no change in viability is expected from the present condition for this species either in the
short term or long term.
BLACK-THROATED BLUE WARBLER

Present Condition. Suitable habitat for this species presently occurs on over 90 percent of the ANF that is
forested, and the black-throated blue warbler is considered common across much of the ANF. However, higher
breeding densities and reproduction occurs on sites that contain a dense shrub layer. Due to decades of over
browsing by deer and some conversion of forestland to non-forested habitat, suitable shrub habitat preferred by
this species has been reduced from historical conditions and the current viability for this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. Although there will be some reduction in suitable
mature forest due to timber harvest on private, state and NFS lands, the availability of potentially suitable habitat
will continue to be widespread under all alternatives. Also, the deer herd has been declining on the ANF in recent
years and this is expected to improve understory conditions preferred by this species. For these reasons, the shortand long-term viability for this species is not expected to change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. Because this species is relatively common across the ANF and
successfully reproduces in mature forest with a shrub component, it is anticipated that suitable habitat will
continue to be widely distributed with few, if any gaps, under a reduced level of forest management. As a result,
no change in viability is expected from the present condition for this species in either the short term or long term.
CERULEAN WARBLER

Present Condition. On the ANF, this species is closely associated with suitable oak and riverine forest and
approximately 16 percent of the ANF contains preferred habitat conditions. Because preferred habitat is restricted
to these forest types, which have declined somewhat from historical conditions, the present viability for this
species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. While nesting habitat will be reduced somewhat
under all alternatives due to the reduction in oak, preferred riverine habitat will remain relatively intact. All
alternatives will maintain 80 percent of existing oak habitat and over 82 percent of existing suitable nest habitat.
Also, available habitat will be well distributed and will continue to exist in all watersheds where it presently
occurs. As a result, all alternatives are expected to continue to provide landscape conditions preferred by this
species and consistent with documented cerulean warbler use on the ANF. As a result, it is anticipated that
suitable habitat would not be reduced to a level that would further isolate subpopulations. The viability of this
species is not expected to change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. While there may be a 3 percent reduction in oak habitat due to the
exclusion of fire and canopy disturbances necessary to maintain this intolerant species, it is expected that
approximately 80 percent of existing oak will be retained, most of which will occur as mature oak by 2060.
Additionally, existing riverine habitat will remain relatively unchanged and intact. While there will be an increase
in the amount of mature oak, small gaps in habitat will continue to occur. With anticipated future OGM
development, there will continue to be a reduction in historical conditions. For these reasons, viability for this
species will remain at outcome B for both the short term and long term.
COMMON RAVEN

Present Condition. Although habitat for this species is abundant and well distributed, there are few documented
nest sites on the ANF. Considering that preferred rock outcropping nest habitat is widely scattered, the current
viability for this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. While this species or its habitat could be adversely
affected on private and state lands, known nests and sites providing preferred nesting habitat will be protected on
NFS lands under all alternatives. All alternatives would result in a small reduction of suitable nest habitat.
Because available habitat will continue to occur on over 90 percent of the ANF under all alternatives and

Allegheny National Forest Final Environmental Impact Statement

E-27

Appendix E—Species Viability Evaluation

available habitat will not be reduced to a level that would isolate subpopulations of this species, the short and
long-term viability for this species is not expected to change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. While there may be small increase in suitable habitat for this species
under a reduced level of management, habitat for this species is already widely distributed on NFS, state and
private lands within the proclamation boundary. No change in the short-term or long-term viability from the
present condition for this species is expected.
GOLDEN-WINGED WARBLER

Present Condition. Suitable shrub habitat currently exists on approximately 8 percent of the ANF. This species
has an extremely low occurrence on the ANF. Additionally, competition with the blue-winged warbler is expected
to reduce successful reproduction. Considering large gaps in suitable habitat exist due to the extensively forested
nature of the ANF and limit the opportunity for interaction, the present condition viability of the golden-winged
warbler is outcome D.
All Alternatives, NFS lands and all lands, 2020 and 2060. The viability of this species is limited largely by the
distribution of viable populations and the extremely low level of occurrence. Additionally, competition with the
blue-winged warbler will continue to affect successful reproduction of this species under all alternatives.
Preferred habitat will increase from 10 percent to 14 percent under Alternative A, to 12 percent under Alternative
B and will stay approximately the same under Alternative Cm, whereas, preferred habitat will be reduced by more
than one-half under Alternative D. Additionally, suitable habitat will continue to occur along road and utility
ROWs, as well as in larger riparian areas that contain preferred structural conditions under all alternatives. While
the amount of suitable habitat will vary by alternative and some suitable habitat will continue to be scattered
across the landscape under all alternatives, it is expected that viability of this species is primarily limited by the
low level of occurrence, competition with the blue-winged warbler and by the less preferred landscape conditions
(extensively forested) that occur under all alternatives. As a result, viability of this species is not expected to
change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. While a reduced level of forest management would result in a decrease in
available habitat for this species, it is expected that the presence of potentially suitable habitat would continue to
be available along road and pipeline ROWs, as well as in larger riparian areas that contain preferred structural
conditions. Also, because there is already limited opportunity for interaction and large habitat gaps, it is
anticipated that viability for this species will not change from the present condition in either the short term or long
term.
GREAT BLUE HERON

Present Condition. Although habitat for this species is widespread, this species is very sensitive to disturbance
and there are few known rookeries on the ANF. As a result, there are gaps in suitable nest habitat that may be
large enough to limit species interactions. The current viability of this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. Although this species or its habitat could be
adversely affected on private and state lands, known nests on NFS lands will be protected under all alternatives.
Considering that the distribution and abundance of suitable habitat is not expected to be reduced to a level that
would further isolate subpopulations of this species, the short- and long-term viability for this species is not
expected to change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. While a reduced level of management will increase the amount of mature
forest conditions that exist both in the short term and long term on NFS lands, habitat for this species is already
broadly distributed with only a few small gaps. This would not be expected to change in either the short term or
long term. Due to this species’ sensitivity to disturbance; however, it will be adversely affected by future OGM
development. Although it is unlikely that the overall viability for this species will change, it is anticipated that
future OGM development will create large gaps of unsuitable habitat and reduce the size of remaining habitat
patches.

E-28

Allegheny National Forest Final Environmental Impact Statement

Appendix E—Species Viability Evaluation
HENSLOW’S SPARROW

Present Condition. This species is an obligate of large grasslands and presently approximately 2 percent of the
ANF is considered suitable habitat. Because this habitat exists at very low abundance and is greatly isolated, the
present condition viability for this species is outcome D.
All Alternatives, NFS lands and all lands, 2020 and 2060. The viability of this species is limited largely by the
distribution of viable populations. Considering large grasslands and suitable nesting habitat for this species is not
expected to be reduced to a level that would further isolate subpopulations of this species, the short- and longterm viability for this species is not expected to change from the present condition under any alternative.
Minimum Benchmark 2020 and 2060. Suitable habitat for this species is restricted to a few large grasslands that
occur on NFS lands, as well as on state and private lands. Because suitable grassland habitat presently receives
very little management, it is anticipated that a reduced level of forest management will not change the viability
outcome from present condition on NFS lands or on state and private lands either in the short term or long term.
NORTHERN GOSHAWK

Present Condition. The northern goshawk utilizes predominantly mature forest with conifer imbedded within
diverse landscapes and suitable landscape, foraging and nesting habitat occurs on approximately 87, 92 and 79
percent of the ANF respectively. Suitable habitat is presently fairly well distributed with some gaps in nesting
habitat exist due to high density roads and OGM activity. Although recent nesting success has dropped for
unknown reasons, the ANF has supported a fairly stable population for the last 15 years, and there have been 12
active territories documented within the last 5 years. Because suitable habitat is well distributed and goshawk
populations appear to have been relatively stable, the present condition viability for this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. While active nests are protected under all
alternatives, Alternatives B, Cm and D increase the level of nest site protection by reducing potential forest
management impacts. These protective measures will also be applied to OGM activity to the extent possible.
Reduced public access and more restrictive access to OGM developments within active territories are expected to
reduce future impacts. In addition to nest site protection, these alternatives also provide direction within active
territories to maintain habitat for alternate nest sites, maintain desired post-fledgling habitat and provide
protection for up to five years from the last year of documented occurrence. Collectively, these actions are
expected protect active nests, reduce potential cumulative effects and better maintain occupied goshawk habitat
on the ANF under Alternatives B, Cm and D. As a result, and considering suitable nest habitat will be maintained
on greater than 70 percent of the ANF under all alternatives, there is no expected change in viability from present
condition resulting from actions proposed in the Forest Plan under any alternative
The change in viability for the northern goshawk results from anticipated future OGM development. It is
anticipated that by 2020, between 25 and 30 percent of the proclamation boundary will have levels of OGM
activity that create unsuitable or marginally suitable goshawk habitat, whereas by 2060, unsuitable habitat could
occur on up to 50 percent of the proclamation boundary. These increased levels of fragmentation and disturbance
will reduce nest habitat and reduce landscape level habitat. Although there will continue to be large areas of the
ANF where OGM activity is not expected to occur, some large gaps are expected to remain within suitable
habitat. Also, up to 50 percent of the forestwide hemlock could be lost due to the hemlock woolly adelgid. For
these reasons, outcome C better reflects the viability of this species both in the short term and long term.
Minimum Benchmark 2020 and 2060. Suitable habitat for this species is widespread across the ANF. Although
a reduced level of forest management would increase suitable nesting habitat, based on ANF monitoring and use
of more diverse landscapes for foraging, it’s anticipated that preferred foraging conditions will remain relatively
unchanged or possibly be reduced somewhat, depending on the type and level of natural disturbances that occur.
Regardless, because suitable habitat is already widely distributed, it is anticipated that reduced management will
not change viability for this species in either the short term or long term on NFS lands. However, anticipated
future OGM development will create unsuitable habitat conditions on up to 30 percent of the lands within the
proclamation boundary by 2020 and up to 50 percent of the lands by 2060. Additionally, by 2060, up to 50
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percent of forestwide hemlock could be lost due to the HWA and for these reasons viability for this species will
be reduced to outcome C both in the short term and long term.
OSPREY

Present Condition. Suitable habitat for this species is restricted to approximately 2 percent of the ANF, there are
only three known nests and preferred habitat is already restricted and widely scattered. As a result, the present
viability for this species is outcome C.
All Alternatives, NFS lands and all lands, 2020 and 2060. Although this species could be affected on private or
state lands, known nests on ANF lands will be protected under all alternatives. Also, based on past monitoring, it
is anticipated that future use of suitable habitat will not increase to levels that would adversely affect nesting or
further limit species interactions. As a result, the short- and long-term viability for this species is not expected to
change from present condition under any alternative.
Minimum Benchmark 2020 and 2060. Although habitat for this species has been improved through the use of
artificial nest structures, the osprey does utilize natural structures. Other agencies in both Pennsylvania and New
York would continue to actively manage suitable habitat within or adjacent to the proclamation boundary. As a
result, it is not expected that a reduced level of forest management would change viability of this species from
present condition either in the short term or long term on NFS lands.
RED-SHOULDERED HAWK

Present Condition. Red-shouldered hawk nesting has been documented across the ANF and suitable habitat
exists on approximately 79 percent of the ANF. Suitable habitat is widespread and subpopulations can interact,
but, due to this species’ sensitivity to disturbance and decline in available habitat from historical conditions, the
current viability of this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. Although this species or its habitat could be
adversely affected on private and state lands, known nests and associated foraging/post-fledgling habitat on NFS
lands will be protected under all alternatives. Like the northern goshawk, this species would be adversely affected
by anticipated OGM development, although ANF monitoring indicates that this species tolerates higher levels of
development. Additionally, future infestations of the HWA would not significantly alter habitat for this species.
While the amount of suitable habitat will be reduced somewhat, it is expected that most subpopulations will
continue to be able to interact. As a result, it is not expected that the overall viability of this species will be
reduced under any alternative either in the short term or long term.
Minimum Benchmark 2020 and 2060. Although it is anticipated that a reduced level of management would
result in a small increase in suitable habitat for this species, some small gaps in suitable habitat would continue to
occur. It is anticipated that a reduced level of management would not result in an improvement in viability for this
species on NFS lands, since suitable habitat is already widely available. Like the northern goshawk this species
would be adversely affected by anticipated OGM development on NFS, state and private lands; although, ANF
monitoring indicates that this species tolerates higher levels of OGM development than the goshawk.
Additionally, future infestations of the HWA would not significantly affect this species. Although available
habitat would be reduced in abundance, it is expected that the overall viability of this species will not be reduced
in the short term or long term.
SWAINSON’S THRUSH

Present Condition. Although the Swainson’s thrush utilizes second growth forest, it is considered an obligate of
conifer and mixed hardwood/conifer forest and is strongly associated with riparian/wetland habitat. Although
conifer and preferred habitat is well distributed, this species has only been documented on approximately 20
percent of the sites surveyed on the ANF. The current viability for this species is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. Although there may be localized reductions in
conifer from proposed management activities, design criteria are in place under all alternatives to ensure that the
existing conifer component will be maintained across the landscape, as well as within all watersheds affected by
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management. Considering all alternatives are expected to maintain wetland/riparian habitat, no change in viability
is expected from the present condition under any alternative.
The change in viability for this species is directly related to the potential loss of conifer that could occur as a
result of the HWA. While it is estimated that only 10 percent of the conifer within the proclamation boundary
could be lost by 2020, by 2060, mortality up to 50 percent could occur. Considering this species’ requirement for
conifer, it is anticipated that by 2060, outcome C will better reflect viability of this species because suitable
ecological conditions may be distributed frequently as patches and because large gaps in suitable habitat may
occur, further reducing its range within the planning unit from historical conditions.
Minimum Benchmark 2020 and 2060. Because existing forest management strives to maintain the availability
of conifer across the landscape and in all watersheds where it presently occurs, it is anticipated that a reduced
level of management will not change viability for this species on NFS lands. However, because this species is
considered a conifer obligate, the anticipated loss of hemlock due to the HWA is expected to have long-term
ecological impacts to this species. Because the HWA has not yet been documented on the ANF, no change is
expected in the short term viability for this species. However, in the long term, due to anticipated conifer
mortality associated with the HWA, a reduction in viability is expected for this species, outcome C.
YELLOW-BELLIED FLYCATCHER

Present Condition. Due to the highly specific habitat requirements for this species, it is estimated that only
approximately 1 percent of the ANF contains suitable habitat. Considering the ANF is on the edge of this species’
range and only receives occasional or incidental use, the present viability for this species is outcome D.
All Alternatives, NFS lands and all lands, 2020 and 2060. Design criteria are in place under all alternatives that
will reduce potential impacts to suitable habitat for this species. Also, viability of this species on the ANF is
limited largely by the distribution of existing populations. Because all alternatives will maintain the presence of
suitable habitat and protect known nests, no change is expected for this species for the present condition under
any alternative.
Minimum Benchmark 2020 and 2060. Because preferred habitat for this species is protected through ANF
design criteria, it is anticipated that a reduction in forest management would not change viability of this species.
Although the yellow-bellied flycatcher has very strict habitat requirements that are present at low abundance,
viability of this species is most limited by the low level of occurrence that results from the ANF being on the
southern edge of this species’ range. Additionally, although widely scattered, it is anticipated that suitable
riparian/conifer habitat will continue to occur across the landscape. As a result, viability of this species is not
expected to change.
Reptiles and Amphibians
COAL SKINK

Present Condition. Suitable ecological conditions (such as moist woodlands) to support viable populations of
coal skinks are distributed in patches or exist at low abundance across the ANF. The current status of this species
on the ANF is unknown and population centers are unknown, which makes it more difficult to protect this reptile
and its associated habitat. The viability for the present condition of the coal skink is outcome C.
All Alternatives, NFS lands and all lands, 2020 and 2060. While this species has a relatively small home range,
it is more mobile and uses a range of habitat conditions, which makes it more adaptable, within limits, to
environmental changes. It is anticipated that the coal skink would be less susceptible to isolation than other
species with small home ranges, therefore outcome C would remain constant for all alternatives in the short term
and long term for NFS lands and cumulatively. Outcome C for this species is largely determined from status
derived from literature.
Minimum Benchmark 2020 and 2060. The rationale for this outcome is similar to that for all alternatives. In the
short term, the potential for habitat destruction and isolating populations is reduced. Outcome C would remain.
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EASTERN BOX TURTLE

Present Condition. Suitable ecological conditions, in the form of riparian corridors, streams and mature forest,
are widely distributed across the forest. The current status of this species on the ANF is uncertain and population
centers are not fully known, which makes it more difficult to protect this turtle. The viability for the present
condition of the eastern box turtle is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. The riparian habitat, wetlands, bogs and marshes that
this species uses is generally protected during all Forest Service activities. Forest Plan standards and guidelines
and site specific design criteria will be implemented to protect, restore or enhance riparian conditions under all
alternatives on NFS lands. However, this turtle also uses forested habitat much more so than the wood turtle, so it
could be susceptible to accidental killing, habitat destruction, the creation of landscape barriers and also the
introduction of predator species, such as raccoons. The outcome for NFS lands for all alternatives in both the
short term and long term remains at outcome B. The decline of this species has also been attributed to over
collection. The increase in activities would increase human access, which would increase the potential for
collection or poaching. Cumulative conditions under all alternatives would remain the same on NFS lands but are
uncertain for private and other agency lands. While riparian areas on private lands may not be directly affected,
there may be more indirect effects as OGM developments and structures increase. In addition, the home range of
this species is relatively small, so it is sensitive to habitat destruction. Because the eastern box turtle has such a
small home range and populations and nesting success are difficult to estimate, if one subpopulation is destroyed,
interaction between subpopulations could be restricted. The cumulative viability for this species declines to
outcome C for all alternatives in both the short term and long term.
Minimum Benchmark 2020 and 2060. The rationale for this alternative is similar to that of all alternatives. In
the short term, the potential for habitat destruction, increased poaching and collecting and isolating populations is
reduced. The accumulated effects, however, decrease the outcome to C over the short term and long term.
TIMBER RATTLESNAKE

Present Condition. The current status of this species is a decline from historic numbers and it continues to
decline across Pennsylvania. There currently is suitable denning, foraging and basking sites on the ANF, but they
are broadly distributed and the species is uncommon. On the ANF, protecting known dens is the primary
conservation strategy, but it is suspected that not all dens have been located. In addition to dens being critical
habitat, rattlesnakes migrate in the spring and return to the dens in the fall. Males of the species, in particular, may
travel over two miles to mate and forage. Another behavioral feature of this species that was considered when
determining viability is the use of pheromones to return to the den for hibernating. Activities that remove ground
cover have the potential to interfere with mating behavior and migration of this species. In addition, this species is
and has been heavily poached due to a general dislike. As the forested landscape is made more accessible to the
general public, the probability for human-snake and vehicle-snake encounters increases. The viability for the
present condition of the timber rattlesnake is outcome C.
All Alternatives, NFS lands and all lands 2020. Beneficial effects to timber rattlesnakes include the amount of
land where human activity and human disturbance are minimal. For NFS lands, these include lands managed for
connectivity (MA 2.2) and lands managed as core areas (MAs 5.1, 5.2, 7.2, 7.3, 8.2, 8.3, and 8.5) as described in
Table 3-67 of the FEIS.
Adverse effects to timber rattlesnakes include Forest Service and OGM development road construction and
ATV/OHM trail construction (Table 3-66, FEIS), and the potential for conflicts between equestrians and snakes.
In the short term (2020), for all alternatives for both NFS lands and all lands, suitable habitat is sometimes
isolated, and the species occurs at low abundance. Small gaps in the habitat may occur, causing some isolation of
subpopulations. Most subpopulations can interact, specifically in the southern half of the ANF, although
interaction between the northern ANF subpopulations and southern ANF subpopulations may be limited. Some
reduction from historic conditions has occurred. The result is viability outcome C.
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Alternatives A, B, Cm, NFS lands and all lands 2060. By the year 2060, the magnitude of adverse impacts from
road and motorized trail construction and other human activities increases to a point that changes the viability
outcome. The amount of new Forest Service road construction ranges from 168 to 344 miles (Table 3-70, FEIS).
The result is that suitable habitat is frequently isolated with large habitat gaps. Most subpopulations are isolated
with limited opportunity for most subpopulations to interact. Reduction from historical conditions may have
resulted in isolation of most subpopulations. Additionally, in the cumulative effects area, 1,922 miles of new
OGM roads are estimated to be constructed. The result is viability outcome D for both NFS lands and all lands in
2060.
Alternative D, NFS lands 2060. Under Alternative D in 2060 on NFS lands, viability remains the same as the
present condition. This is primarily because over the long term, total miles of new Forest Service road
construction is less than Alternatives A, B and Cm, the acres of intensive use areas are at least 50 percent less than
the other alternatives, no open equestrian riding occurs over a long period, and late structural habitat is present on
39 percent of the ANF (Table 3-70, FEIS). Twenty five percent of the ANF is connected habitat (MA 2.2) while
15 percent is core habitat (Table 3-65, FEIS). Suitable habitat is sometimes isolated and the species occurs at low
abundance. Small gaps in the habitat may occur, causing some isolation of subpopulations. Most subpopulations
can interact specifically in the southern half of the ANF, although interaction between the northern ANF
subpopulations and southern ANF subpopulations may be limited. Some reduction from historic conditions has
occurred. The result is viability outcome C.
Alternative D, all lands 2060. The outcome under Alternative D for all lands by 2060 is the same as Alternatives
A, B and Cm. Suitable habitat is frequently isolated with large habitat gaps. Most subpopulations are isolated with
limited opportunity for most to interact. Reduction from historical conditions may have resulted in the isolation of
most subpopulations. The result is viability outcome D.
Minimum Benchmark 2020 and 2060. The same rationale used under all alternatives applies to the minimum
benchmark. While the habitat conditions for the timber rattlesnake would be stable in the short term, the longterm accumulated effects would result in a decline to outcome D. This species currently has a viability concern
because of factors related to its behavior, its life process, habitat requirements and past and present persecution.
The dens used by populations of timber rattlesnakes are ancestral and have very specific features that support the
snakes. Dens are usually not abandoned unless extensive physical disturbance occurs. Dens must have a southern
exposure, be within at least 100 yards of adequate basking sites (for gravid females) and have cracks and crevices
below the frost line. Destruction or disruption of this critical habitat can result in the loss of an entire population.
Probably the most obvious effect created by an aggressive OGM program is the bisection of travel corridors used
by snakes for migrating, foraging and mating. In addition, this could also disturb the pheromone trails used by this
snake to return to the den sites, resulting in the snake dying of exposure to cold temperatures.
WOOD TURTLE

Present Condition. Suitable ecological conditions, in the form of riparian corridors, streams and mature forest,
are widely distributed across the forest. The current status of this species on the ANF is unknown, and population
centers are unknown, which makes it more difficult to protect this turtle. The viability for the present condition of
the wood turtle is outcome B.
All Alternatives, NFS lands and all lands, 2020 and 2060. The riparian habitat that this species uses is generally
protected during all Forest Service activities. Forest Plan standards and guidelines and site specific design criteria
will be implemented to protect, restore or enhance riparian conditions under all alternatives on NFS lands.
However, this turtle also uses forested habitat, so it could be susceptible to accidental killing, habitat destruction,
creation of landscape barriers and also the introduction of predator species, such as raccoons. The decline of this
species has also been attributed to overcollection. The increase in activities would increase human access, which
would increase the potential for collection or poaching. Cumulative conditions under all alternatives would
remain the same on NFS lands but are unknown for private and other agency lands. While riparian areas on
private lands may not be directly affected, there may be more indirect effects if OGM developments and
structures increase. In addition, the home range of this species is relatively small, so it is sensitive to habitat
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destruction. Because the wood turtle has such a small home range and populations and nesting success is not fully
known, if one subpopulation is destroyed, interaction between subpopulations could be restricted. The cumulative
viability for this species declines to outcome C for all alternatives in both the short term and long term.
Minimum Benchmark 2020 and 2060. The rationale for this outcome is similar to that for all alternatives. In the
short term, the potential for habitat destruction, increased poaching and collecting and isolating populations is
reduced. The accumulated effects, however, decrease viability to outcome C over the short term and long term.
FOUR-TOED SALAMANDER

Present Condition. This salamander is especially vulnerable to degradation of habitat, specifically wooded vernal
pools. A combination of environmental and population conditions restrict the potential distribution of this species.
Due to the small home ranges utilized by this species, some subpopulations are so disjunct or of such low density
that they are essentially isolated from other populations. The viability for the present condition of the four-toed
salamander is outcome D.
All Alternatives, NFS lands and all lands, 2020 and 2060. The implementation of Forest Plan standards and
guidelines under Alternatives B, Cm, and D and site specific design criteria to protect vernal pools will protect
this habitat type on NFS lands. Although Alternative A does not contain guidelines to specifically protect vernal
pools, it does require that preferential consideration be given to riparian dependent resources in riparian areas and
in the area 100 feet from either edge of perennial streams and other water bodies. The same rationale used for the
Jefferson salamander applies to the four-toed salamander resulting in viability outcome D remaining the same for
all alternatives in the short term and long term for NFS lands and cumulatively.
Minimum Benchmark 2020 and 2060. The rationale for this outcome is similar to that of all alternatives. In the
short term, the potential for habitat destruction and isolating populations is reduced. Due to the general consensus
of the Forest Service and other agencies to protect the habitat used by this species, viability would remain the
same, outcome D.
JEFFERSON SALAMANDER

Present Condition. This species’ primary habitat is vernal pools, which are generally not abundant or widely
distributed across the landscape. This habitat feature is protected on NFS lands. The current status of this species
on the ANF is unknown and population centers are unknown, which makes it more difficult to protect this
salamander. Small ponds are not an abundant feature, so if one is destroyed, a population of salamanders may not
have successful breeding for one to several seasons. The viability for the present condition of the Jefferson
salamander is outcome C.
All Alternatives, NFS lands and all lands, 2020 and 2060. Salamanders in general are very sensitive to all types
of habitat destruction and alterations, including sedimentation and timber harvest. Recent studies
(http.//munews.missouri.edu 11/11/2006) also have revealed that roads create inhospitable habitat conditions for
salamanders within 35 meters of both sides, even when roads are abandoned. While vernal pools are protected
during Forest Service management activities, some may be misidentified during a dry period and destroyed
without being identified. Small, fishless ponds are not an abundant feature and have ancestral use by the Jefferson
salamanders. Therefore, if one is destroyed, a population of salamanders may not have successful breeding for
one to several seasons. Their small home range can put these and other salamanders at an advantage and
disadvantage. If the habitat is disrupted within their home range (sometimes as small as a 25 foot radius around a
vernal pool), the population may become locally extinct or reproduction will decrease for several years.
Conversely, because salamanders can be sustained in a relatively small area, usually surrounding a vernal pool, if
this habitat is protected, the populations are sustained. The private lands surrounding the ANF are not expected to
experience development in the foreseeable future. Due to the general consensus of the Forest Service and other
agencies to protect the habitat used by this species, viability would remain the same, outcome C, for all
alternatives in both the short term and long term for NFS lands and cumulatively.
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Minimum Benchmark 2020 and 2060. The rationale for this outcome is similar to that of all alternatives. In the
short term, the potential for habitat destruction and isolating populations is reduced. Due to the general consensus
of the Forest Service and other agencies to protect the habitat used by this species, viability would remain the
same, outcome C.
Fish, Mussels and Aquatic Invertebrates
Nine fish, 8 dragonflies, and 12 mussels do show a long-term cumulative outcome decrease from the present
condition (Table E-2). This decrease is primarily a result of the projected influx of zebra mussels into the
Allegheny River from Conewango Creek and the Allegheny River in New York. Zebra mussels were documented
in the upper Allegheny River in New York in 2005, and a live specimen was documented in the Allegheny River
just downstream of Conewango Creek at Warren, Pennsylvania. In New York, the zebra mussel can now move
down the Allegheny River unimpeded into the Allegheny Reservoir. The population of zebra mussels in the
Conewango Creek is now well established and they have been documented at the mouth with the Allegheny
River. This population also has unimpeded entry into the Allegheny River at Warren, which has already been
demonstrated.
Fish
BLUEBREAST DARTER, LONGHEAD DARTER

Present Condition. These two species have a similar distribution based on surveys conducted on the ANF,
although the bluebreast darter appears to occur in greater numbers. Although not broadly distributed across the
ANF, they occur in the Allegheny River and Tionesta Creek, with both providing an abundance of suitable
habitat. Two meta-populations exist for each species on the ANF as a result of the construction of Tionesta Dam,
one in the Allegheny River and the other in the Tionesta Creek drainage. While the dam prevents any interaction
between the meta-populations, there are no large gaps in suitable habitat that would prevent most subpopulations
within the two streams from interacting. The viability for the bluebreast darter is outcome B, and viability for the
longhead darter is outcome C.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these two species is the same as
the outcome for the present condition. The rationale is that Forest Plan standards and guidelines (design criteria)
would be applied to Forest Service activities and would protect the species’ suitable habitat. Existing interaction
among subpopulations would continue. In both the short term and long term, viability for the bluebreast darter is
outcome B. In both the short term and long term, viability for the longhead darter is outcome C.
All Alternatives, all lands, 2020 and 2060. A decrease in viability for the bluebreast and longhead darters is
projected due to the impact of the likely invasion of zebra mussels (from Conewango Creek) on suitable habitat in
the Allegheny River. As zebra mussels become established, their colonization of suitable habitat and feeding
habits will alter the conditions that these darters prefer. Depending on the severity of the infestation, it could also
cause a decrease in the interaction of subpopulations in the river. For now, the threat is far less for zebra mussel
infestation of Tionesta Creek, where the bluebreast darter has a good population and where the longhead darter
does not appear to be as abundant. New private OGM developments are expected to continue on the ANF, but
would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the darter’s
suitable habitat, and thus allow interaction among any subpopulations to continue. Considering zebra mussels are
the primary effect in the Allegheny River, the projected viability for the bluebreast darter is outcome C and for the
longhead darter is outcome D in both the short and the long term.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS land would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation that would impact
suitable habitat, viability for the bluebreast darter is outcome C and for the longhead darter is outcome D in both
the short term and long term.
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BURBOT

Present Condition. This species is rare on the ANF, having only one documented occurrence in recent times
along the north boundary of the ANF with New York. The ANF is also on the periphery of its range. Suitable
habitat for the burbot is not broadly distributed across the ANF, and appears to be isolated to waters upstream of
Kinzua Dam. The burbot prefers deep cold-waters, and while these conditions occur in the Allegheny Reservoir,
the deeper waters are stratified during a portion of the year and become oxygen depleted, resulting in large gaps in
suitable habitat. Any interaction of subpopulations would be taking place between populations further upstream in
New York and back into Pennsylvania in the headwaters of the Allegheny River. The Kinzua Dam likely
eliminated suitable habitat in what was the Allegheny River and in the lower sections of several tributaries. The
viability for the present condition is outcome C.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for the burbot is the same as the
present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among subpopulations
would continue. The viability for the burbot is outcome C for all four alternatives in the short term and the long
term,
All Alternatives, all lands, 2020 and 2060. Viability remains the same as the present condition for NFS lands in
all Alternatives. Much of the burbot’s suitable habitat is surrounded by NFS land, with some private land located
within the Allegheny Reservoir’s watershed and within the proclamation boundary. As a result, any effects from
private lands are unlikely to cause a decrease in viability. New private OGM developments are expected to
continue on the ANF, but would be expected to implement Forest Plan standards and guidelines (design criteria)
to protect the burbot’s suitable habitat, and thus allow interaction among any subpopulations to continue.
Therefore, viability for the burbot is outcome C for all lands in the short term and the long term. At this time, it is
unclear to what extent zebra mussels that will likely enter the reservoir from New York will have on suitable
habitat for the burbot.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS land would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Activities occurring on private land have the potential to affect
suitable habitat but are not likely to cause a decrease in viability. Thus, viability for the burbot would be outcome
C in the short term and the long term.
CHANNEL DARTER

Present Condition. Suitable habitat for this species is abundant and occurs in the Allegheny River and Tionesta
Creek; and recently, collections were made in several tributaries to the Allegheny Reservoir, increasing the
amount of known suitable habitat on the ANF. There are now three meta-populations on the ANF, including
Tionesta Creek, Allegheny River downstream of the Kinzua Dam, and Allegheny Reservoir tributaries (possibly
including the reservoir itself). Most subpopulations within Tionesta Creek or the Allegheny River are likely able
to interact. Other than some older dredge pools in the Allegheny River, there are no known large areas of
unsuitable habitat in the river or Tionesta Creek that would prevent interaction. For the tributaries to the
Allegheny Reservoir, there may be several subpopulations that are associated with each of the tributaries;
however, this is not substantiated and it could be that the reservoir is harboring one population that uses the
tributaries for various life history requirements. Viability for the channel darter is outcome C for the present
condition.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for the channel darter is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among subpopulations
would continue. Viability for the channel darter is outcome C for all four alternatives in the short term and long
term.
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All Alternatives, all lands, 2020 and 2060. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek) and the Allegheny Reservoir (from the river flowing
from New York). New private OGM developments are expected to continue on the ANF, but would be expected
to implement Forest Plan standards and guidelines (design criteria) to protect the channel darter’s suitable habitat,
and thus allow interaction among any subpopulations to continue. Considering zebra mussels are the primary
effect, viability for the channel darter is outcome C in the short term, and as zebra mussels become more
established, viability drops to outcome D in the long term.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River and Allegheny Reservoir. As a result of a likely infestation leading to an
impact of suitable habitat, viability for the channel darter is outcome C through 2020 and as zebra mussels
become more established, viability drops to outcome D in 2060.
GILT DARTER

Present Condition. The gilt darter has a patchy distribution across the ANF. Having been collected in several
streams, it has never been found in any abundance; and actually only individual specimens have been documented
at most sites. Suitable habitat for the gilt darter could be considered somewhat abundant, but not necessarily is it
broadly distributed. By far, suitable habitat is most abundant in the Allegheny River. Based on where collections
have been made, there appears to be several metapopulations. Kinzua Dam has created at least one metapopulation upstream of the dam, and there exists at least one meta-population in the Clarion River drainage. The
Allegheny River downstream of Kinzua Dam also supports a meta-population. The last documented occurrence in
the Tionesta Creek watershed was in 1968; thus it is uncertain whether this population still occurs even after
numerous surveys have been conducted since that time. Other than the Allegheny River population, it is uncertain
at what level the subpopulations can interact with one another; this is based on how far apart the various
collections have been made. Based on the documented occurrences, it appears this interaction is limited. Viability
for the gilt darter for the present condition is outcome C.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, the outcome for the gilt darter is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among subpopulations
would continue. Viability for the gilt darter is outcome C for all four alternatives in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek) and the Allegheny Reservoir (from the river flowing
from New York). As zebra mussels become established, their colonization of suitable habitat and feeding habits
will alter the conditions that this darter prefers. Depending on the severity of the infestation, it could also cause a
decrease in the interaction of any subpopulations in the river. For now, the threat is far less for zebra mussel
infestation of the Tionesta Creek and smaller tributaries across the ANF where the gilt darter has been
documented. New private OGM developments are expected to continue on the ANF, but would be expected to
implement Forest Plan standards and guidelines (design criteria) to protect the gilt darter’s suitable habitat, and
thus allow interaction among any subpopulations to continue. As a result of a likely zebra mussel infestation that
would impact suitable habitat in the Allegheny River, viability for the gilt darter is outcome C in 2020 and as
zebra mussels become more established in the river, viability drops to outcome D in 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to implement Forest Plan standards and
guidelines to protect suitable habitat, non Forest Service effects are likely to occur from zebra mussel infestation
of the Allegheny River and Allegheny Reservoir. As a result of a likely infestation that would impact suitable
habitat, viability for the gilt darter is outcome C in 2020, and, as zebra mussels become more established, viability
drops to outcome D in 2060.
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GRAVEL CHUB, MOUNTAIN MADTOM, NORTHERN MADTOM, SPOTTED DARTER, TIPPECANOE DARTER

Present Condition. These five species are only known to occur in the Allegheny River within the ANF, with the
exception of the tippecanoe darter, which was recently documented in Brokenstraw Creek near its mouth with the
Allegheny River. Suitable habitat is abundant in the river, but it is not broadly distributed across the ANF. The
river has been surveyed for fish, but only sporadically and at sites many miles apart. These species are rarely
collected, and as a result, it is difficult to state with any degree of certainty whether subpopulations exist within
the river, and if so, whether or not they are interacting. Historical dredging of the river likely has influenced local
habitat conditions, and the release of cooler water from Kinzua Dam has influenced habitat conditions from the
dam to Warren, Pennsylvania. A recent 2006 survey at two sites in this section of river downstream of the dam
did not document any of these species. Viability for the present condition for these five species is outcome C.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, the outcome for these species is the same as the
present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among subpopulations
would continue. Viability for the five species is outcome C for all four alternatives in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek) and cooler-water release from the Allegheny
Reservoir. As zebra mussels become established, their colonization of suitable habitat and feeding habits will alter
the conditions that these fish prefer. Depending on the severity of the infestation, it could also cause a decrease in
the interaction of subpopulations. New private OGM developments are expected to continue on the ANF, but
would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the darter’s
suitable habitat, and thus allow interaction among any subpopulations to continue. Considering zebra mussels as
the primary effect to populations and habitat in the river, and the apparent low numbers for each species, viability
for these five species is outcome D in 2020 and 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation that would impact
suitable habitat, viability for these five species is outcome D in 2020 and 2060.
MOUNTAIN BROOK LAMPREY

Present Condition. The Clarion River watershed is the only area where this species was collected during a recent
survey of several streams across the ANF. It was collected in the Clarion River and some of its tributaries.
Because of the river’s large size and the size of the tributaries where it was collected, the watershed provides an
abundance of suitable habitat. The kind of habitat where this species was collected is also abundant across the
ANF. Within the Clarion River and its tributaries, there are no known obstacles that would isolate any
subpopulations, and thus interaction of any subpopulations is assumed to occur. Historically, the Clarion River
was one of the most polluted streams in Pennsylvania during the early 1900s as a result of wood pulp mills,
tanneries, and chemical factories. Today, water quality has dramatically improved, thus greatly improving habitat
conditions, although acid mine drainage from some tributaries south of the river continue to affect the river
downstream of the proclamation boundary. Viability for the present condition for this species is outcome C.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, the outcome for this lamprey is the same as the
present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among subpopulations
would continue. Viability for the mountain brook lamprey is outcome C for all four alternatives in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. The rationale for maintaining outcome C is that non NFS lands are
well-forested where suitable habitat exists. New private OGM developments are expected to continue on the
ANF, but would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the
lamprey’s suitable habitat, and thus allow interaction among any subpopulations to continue.
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Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to implement Forest Plan standards and
guidelines to protect suitable habitat, viability for the lamprey would be outcome C in 2020 and 2060.
Mussels
CLUBSHELL, NORTHERN RIFFLESHELL

Present Condition. Suitable habitat is limited to the Allegheny River, which, because of its size, provides an
abundance of habitat. As a result of being limited to the river, suitable habitat is not broadly distributed across the
ANF. Based on recent surveys, both species were documented throughout the river (except for the upper part,
which is likely influenced by colder water released from Kinzua Dam), and thus it appears that there is little to no
isolation of any subpopulations. The species appear to be able to interact freely, perhaps being affected only by
some older dredge pools and the fact that one or more host fish species for glochidia is apparently prevalent
throughout this section of river. Viability for the present condition for both species is outcome B.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these two federally endangered
mussels is the same as the present condition. The rationale is that Forest Plan standards and guidelines (design
criteria) applied to Forest Service activities would protect the species’ suitable habitat, and existing interaction
among subpopulations would continue. Viability for both species is outcome B for all four alternatives from
Forest Service activities by 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. A decrease in viability is projected due to the impact on suitable
habitat in the Allegheny River from the likely invasion of zebra mussels (from Conewango Creek). As zebra
mussels become established, their colonization of suitable habitat and feeding habits will alter the conditions that
these mussels prefer. In addition, zebra mussels will colonize directly on these native mussels, leading to direct
impacts. Depending on the severity of the infestation, it could also cause a decrease in the interaction of any
subpopulations in the river. New private OGM developments are expected to continue on the ANF, but would be
expected to implement Forest Plan standards and guidelines (design criteria) to protect the mussels’ suitable
habitat, and thus allow interaction among any subpopulations to continue. Considering zebra mussels as the
primary effect, viability for all lands is outcome C for both species by 2020, and, as zebra mussels become more
established in the river, viability goes to outcome D by 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation leading to an
impact of suitable habitat and direct impacts to the mussels themselves, viability for both species is outcome C in
2020, and, as zebra mussels become more established in the river, viability goes to outcome D in 2060.
CREEK HEELSPLITTER

Present Condition. Occurrence of this species is rare on the ANF. It has only been documented at one site on one
stream, the W. Branch Tionesta Creek. Suitable habitat is described as headwater streams, which the ANF has an
abundance of. Why it is not more common may be due to colder waters on the ANF and little productivity in
these cold-water streams. This particular occurrence is just downstream of Chapman Dam, and it is not known if
this may be influencing why it was found here. Because this is the only known population on the ANF, it is
isolated and at this time there is no other known subpopulation(s) to interact with. As a result of its rarity and
apparent isolation, outcome D was assigned to the creek heelsplitter for the present condition.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability is the same as the present condition.
The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest Service activities
would protect the species’ suitable habitat and existing interaction among subpopulations should they be
occurring. The outcome is D for all four alternatives from Forest Service activities by 2020 and 2060.
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All Alternatives, all lands, 2020 and 2060. Potential effects to viability of the heelsplitter for all lands comes
from runoff from private dirt and gravel roads in these smaller headwater streams. Excessive amounts of sediment
can lead to an impact to its suitable habitat. While runoff does occur from these roads, the watersheds are wellforested and tend to buffer streams from excessive impacts. New private OGM developments are expected to
continue on the ANF, but would be expected to implement Forest Plan standards and guidelines (design criteria)
to protect the mussel’s suitable habitat, and thus allow interaction among any subpopulations to continue. As a
result, viability for all lands stays at outcome D in 2020 and 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Viability would remain outcome D in 2020 and 2060.
LONGSOLID, ROUND PIGTOE

Present Condition. These species have been documented in Tionesta Creek and the Allegheny River. Suitable
habitat is abundant, but is not well distributed across the ANF. Their primary habitat is likely the Allegheny River,
which is more productive. As a result of the construction of Tionesta Dam, there are now two meta-populations of
each species on the ANF isolated from each other. The last documented occurrence in Tionesta Creek of the
longsolid was in the early 1970s. Other than some older dredge pools in the Allegheny River, there are no known
obstacles that would prevent the interaction of most subpopulations. Perhaps one factor that is preventing more
documented occurrences in the river is low numbers of the host fish species, which is unknown for the longsolid.
Viability for the present condition for the longsolid is outcome C and for round pigtoe is outcome B.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these two species is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among any subpopulations
would continue. Viability for the longsolid is outcome C and for round pigtoe is outcome B for all four
alternatives from Forest Service activities in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. A decrease in viability is projected due to the impact on suitable
habitat in the Allegheny River from the likely invasion of zebra mussels (from Conewango Creek). As zebra
mussels become established, their colonization of suitable habitat and feeding habits will alter the conditions that
these two mussels prefer. In addition, zebra mussels will colonize directly on these native mussels, leading to
direct impacts. Depending on the severity of the infestation, it could also cause a decrease in the interaction of any
subpopulations in the river. New private OGM developments are expected to continue on the ANF, but would be
expected to implement Forest Plan standards and guidelines (design criteria) to protect the mussels’ suitable
habitat, and thus allow interaction among any subpopulations to continue. Considering zebra mussels as the
primary effect, viability for all lands for both species is outcome C by 2020, and, as zebra mussels become more
established in the river, viability goes to outcome D by 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation leading to an
impact on suitable habitat and direct effects to the mussels in the river, viability for both species is outcome C by
2020, and, as zebra mussels become more established in the river, viability goes to outcome D by 2060.
RABBITSFOOT, RAINBOW, SHEEPNOSE, SNUFFBOX, THREERIDGE, WABASH PIGTOE, WHITE
HEELSPLITTER

Present Condition. These seven species are rare, having only been documented in extremely low numbers in the
Allegheny River. Like all the other mussel species, there is abundant suitable habitat in the river, although not
well distributed across the ANF. Based on recent surveys, each species has only been documented from one, two,
or three sites within the river and within either the proclamation boundary or wild and scenic river corridor. In the
case of the threeridge, the largest number collected was at Warren, Pennsylvania, which is outside the
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proclamation boundary. Because of the extremely limited occurrence for each species, it would appear that each
has a high probability to be isolated and have limited ability to interact. Viability for these mussels is outcome C
for the present condition.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these species is the same as the
present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat and any existing interaction among any
subpopulations would continue. Viability for these mussels is outcome C for all alternatives from Forest Service
activities in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. A decrease in viability for these mussels is projected to occur due to
the impact on suitable habitat in the Allegheny River from the likely invasion of zebra mussels (from Conewango
Creek). As zebra mussels become established, their colonization of suitable habitat and feeding habits will alter
the conditions that these mussels prefer. In addition, zebra mussels will colonize directly on these native mussels,
leading to direct impacts. Depending on the severity of the infestation, it could also cause a decrease in the
interaction of any subpopulations in the river. New private OGM developments are expected to continue on the
ANF, but would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the
mussels’ suitable habitat, and thus allow interaction among any subpopulations to continue. Considering zebra
mussels as the primary effect, viability for these mussels is outcome D for all lands by 2020 and 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation leading to an
impact of suitable habitat and direct effects to the mussels themselves, viability for the mussels is outcome D by
2020 and 2060.
RAYED-BEAN

Present Condition. The rayed-bean has been documented in the upper Allegheny River in several locations, but
never in any abundance. Suitable habitat is abundant in the river, but is not broadly distributed across the ANF.
While suitable habitat is abundant, the only identified host species is the tippecanoe darter, a fish that is
uncommon. This may be a reason that the rayed-bean is not more prevalent. Other than some older dredge pools
in the Allegheny River, there are no known obstacles that would prevent the interaction of most subpopulations.
Viability for the present condition for this species is outcome B.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for the rayed-bean is the same as the
present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among any subpopulations
would continue. Viability for the rayed-bean is outcome B for all four alternatives from Forest Service activities
in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. A decrease in viability is projected due to the impact on suitable
habitat in the Allegheny River from the likely invasion of zebra mussels (from Conewango Creek). As zebra
mussels become established, their colonization of suitable habitat and feeding habits will alter the conditions that
the rayed-bean prefers. In addition, zebra mussels will colonize directly on these native mussels, leading to direct
impacts. Depending on the severity of the infestation, it could also cause a decrease in the interaction of any
subpopulations in the river. New private OGM developments are expected to continue on the ANF, but would be
expected to implement Forest Plan standards and guidelines (design criteria) to protect the mussel’s suitable
habitat, and thus allow interaction among any subpopulations to continue. Considering zebra mussels as the
primary effect, viability for all lands for the rayed-bean is outcome C by 2020, and, as zebra mussels become
more established in the river, viability goes to outcome D in 2060.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
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guidelines, suitable habitat would be protected. Non Forest Service effects are likely to occur from zebra mussel
infestation of the Allegheny River (from Conewango Creek). As a result of a likely infestation leading to an
impact of suitable habitat and direct effects to the rayed-bean, viability is outcome C by 2020, and, as zebra
mussels become more established in the river, viability goes to outcome D by 2060.
Aquatic Invertebrates
GREEN-FACED CLUBTAIL, MUSTACHED CLUBTAIL, RAPIDS CLUBTAIL, RESOLUTE DAMSEL

Present Condition. The Clarion River is the only location where these species were collected during a survey of
several streams across the ANF. Because of its large size, the river provides an abundance of suitable habitat. The
Allegheny River, although not part of the survey, also provides an abundance of suitable habitat. However, based
on the data collected from the surveys, these species are presumed not to be broadly distributed. Within the
Clarion River, there are no known obstacles that would isolate any subpopulations, and thus each species is able
to interact. Historically, the Clarion River was one of the most polluted streams in Pennsylvania during the early
1900s as a result of wood pulp mills, tanneries, and chemical factories. Today, water quality has dramatically
improved, thus greatly improving habitat conditions. Viability for the present condition is outcome B for the four
species.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these four species is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among any subpopulations
would continue. Viability remains outcome B for the four species in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. Non Forest Service effects that could occur are activities conducted
on private lands within the proclamation boundary, as well as zebra mussel infestation of the Allegheny River.
While it is possible that effects could occur to suitable habitat primarily from runoff from private property, it is
uncertain whether the amount is enough to cause a decrease in viability. Many of these streams are well forested,
with a scattering of adjacent private lands. New private OGM developments on NFS land would be expected to
implement Forest Plan standards and guidelines (design criteria) to protect the odonate’s suitable habitat, and thus
allow interaction among any subpopulations to continue. However, the likely colonization of zebra mussels in the
Allegheny River has the potential to impact suitable habitat conditions. As a result of the likely zebra mussel
occurrence in the Allegheny River, viability for the four species would stay at outcome B through 2020, but as
zebra mussels become more established in the Allegheny River, viability decreases to outcome C by 2060. At this
time, the risk is low for zebra mussel introduction to the Clarion River where the species have been documented.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects that could occur are activities
conducted on private lands within the proclamation boundary. While it is possible that effects could occur to
suitable habitat primarily from runoff, it is uncertain whether the amount is enough to cause a decrease in
viability. Many of these streams are well forested, with a scattering of adjacent private lands. However, the likely
colonization of zebra mussels in the Allegheny River has the potential to impact suitable habitat conditions. As a
result of the likely zebra mussel occurrence in the Allegheny River, viability for the four species is projected to
stay at outcome B in 2020, but as zebra mussels become more established in the Allegheny River, viability
decreases to outcome C by 2060. At this time, the risk is low for zebra mussel introduction to the Clarion River
where the species have been documented.
HARPOON CLUBTAIL, MAINE SNAKETAIL, OCELLATED DARNER, ZEBRA CLUBTAIL

Present Condition. Suitable habitat for these species appears to be broadly distributed and abundant based on
surveys conducted on several streams across the ANF. While the Allegheny River was not a survey site, it does
provide abundant suitable habitat. There may be some isolation of subpopulations because of distances between
streams with suitable habitat, but because of their flying ability during their adult stage, most subpopulations are
likely able to interact. Viability for the present condition is outcome B for the four species.
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All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these four species is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among any subpopulations
would continue. Viability remains outcome B for the four species in 2020 and 2060.
All Alternatives, all lands, 2020 and 2060. Non Forest Service effects that could occur are activities conducted
on private lands within the proclamation boundary. While it is possible that effects could occur to suitable habitat
primarily from runoff, it is uncertain whether the amount is enough to cause a decrease in viability. Many of these
streams are well forested, with a scattering of adjacent private lands. New private OGM developments on NFS
land would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the
odonate’s suitable habitat, and thus allow interaction among any subpopulations to continue. However, the likely
colonization of zebra mussels in the Allegheny River has the potential to impact suitable habitat conditions. As a
result of the likely zebra mussel occurrence in the Allegheny River, viability for the four species would stay at
outcome B through 2020, but as zebra mussels become more established in the Allegheny River, viability
decreases to outcome C by 2060. At this time, the risk is low for zebra mussel introduction to the Clarion River
where the species have been documented.
Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects that could occur are activities
conducted on private lands within the proclamation boundary. While it is possible that effects could occur to
suitable habitat primarily from runoff, it is uncertain whether the amount is enough to cause a decrease in
viability. Many of these streams are well forested, with a scattering of adjacent private lands. However, the likely
colonization of zebra mussels in the Allegheny River has the potential to impact suitable habitat conditions. As a
result of the likely zebra mussel occurrence in the Allegheny River, viability for the four species would stay at
outcome B through 2020, but as zebra mussels become more established in the Allegheny River, viability
decreases to outcome C by 2060. At this time, the risk is low for zebra mussel introduction to the Clarion River
where the species have been documented.
MIDLAND CLUBTAIL, SKI-TAILED EMERALD, UHLER’S SUNDRAGON

Present Condition. Based on surveys conducted across the ANF, it appears these species are not broadly
distributed as documented in surveys of several moderate sized streams. It is not clear if it’s because habitat is
only occasionally encountered or is rare and habitat is poorly distributed. Their patchy distribution may limit
some subpopulations from interacting, but because of their flying ability during their adult stage, most
subpopulations are likely able to interact. While the Allegheny River was not a survey site, it does provide
abundant suitable habitat. Viability for the present condition is outcome C for the three species.
All Alternatives, NFS lands, 2020 and 2060. For all alternatives, viability for these three species is the same as
the present condition. The rationale is that Forest Plan standards and guidelines (design criteria) applied to Forest
Service activities would protect the species’ suitable habitat, and existing interaction among any subpopulations
would continue. Viability remains outcome C for the three species in 2020 and 2060 for Forest Service activities.
All Alternatives, all lands, 2020 and 2060. Non Forest Service effects that could occur are activities conducted
on private lands within the proclamation boundary. While it is possible that effects could occur to suitable habitat
primarily from runoff, it is uncertain whether the amount is enough to cause a decrease in viability. Many of these
streams are well forested, with a scattering of adjacent private lands. New private OGM developments on NFS
lands would be expected to implement Forest Plan standards and guidelines (design criteria) to protect the
odonate’s suitable habitat, and thus allow interaction among any subpopulations to continue. Similar to the
previous odonates discussed, zebra mussel impacts to suitable habitat in the Allegheny River is likely to occur. As
a result of the likely zebra mussel occurrence in the Allegheny River, viability for the three species would stay at
outcome C through 2020, but as zebra mussels become more established in the Allegheny River, viability
decreases to outcome D by 2060.
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Minimum Benchmark 2020 and 2060. Because there would be no ground disturbing activities by the Forest
Service, and because OGM developers on NFS lands would be expected to follow Forest Plan standards and
guidelines, suitable habitat would be protected. Non Forest Service effects that could occur are activities
conducted on private lands within the proclamation boundary. While it is possible that effects could occur to
suitable habitat primarily from runoff, it is uncertain whether the amount is enough to cause a decrease in
viability. Many of these streams are well forested, with a scattering of adjacent private lands. Similar to the
previous odonates discussed, zebra mussel impacts to suitable habitat in the Allegheny River is likely to occur. As
a result of the likely zebra mussel occurrence in the Allegheny River, viability for the three species would stay at
outcome C through 2020, but as zebra mussels become more established in the Allegheny River, viability
decreases to outcome D by 2060.
Plants
AMERICAN FEVER-FEW

Present Condition. Suitable habitat is isolated and occurs at low abundance across the ANF and is less than four
percent of all NFS lands. Large habitat gaps in the form of closed canopy forest occur across the ANF. All known
subpopulations are considered to be isolated, and no subpopulation interaction occurs due to distance between
subpopulations and lack of connecting habitat. Species has a low abundance and distribution due to edge of range
effects as the ANF is at the northeastern edge of its range. While historical condition of suitable habitat, species
abundance and distribution is unclear; suitable habitat is considered to be a historically low percentage of the
landscape, hence a low viability outcome. Once thought to be extirpated from Pennsylvania, extant populations of
historical records for McKean County were reaffirmed during the 2003 field season. One population was
documented within the ANF proclamation boundary on private land and the other was documented just to the east
of the proclamation boundary on private land by the Carnegie Museum of Natural History. Viability for the
present condition is outcome E.
All Alternatives, NFS lands, 2020 and 2060. Open habitat (not including road corridors) remains less than four
percent of all Forest Service administered land for 2020 and 2060 under all alternatives. Large habitat gaps are
considered to continue. Some conversion of areas from forested to non-forested occurs from road construction, pit
developments, and wildlife opening creation; however, the scale and distribution of these activities are not
expected to add additional suitable habitat to change viability. Viability for all alternatives for 2020 and 2060
direct and indirect effects is outcome E.
All Alternatives, all lands, 2020 and 2060. Suitable open habitat (not including road corridors) remains a minor
component of the cumulative effects area on all lands for 2020 and 2060 under all alternatives. Large habitat gaps
are considered to continue. Some conversion of areas from forested to non-forested occurs from road
construction, pit developments, and wildlife opening creation; however, the scale and distribution of these
activities are not expected to add additional suitable habitat to change viability. Non Forest Service forested land
constitutes approximately 84 percent of the entire land area in the cumulative effects area (four county area), with
the remaining 16 percent consisting of non-forested land (cropland, pasture, water). Activities on non Forest
Service administered land are not expected to create additional suitable habitat and may even decrease due to
housing development at known population locations. Viability for all alternatives for 2020 and 2060 cumulative
effects is outcome E.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, open conditions would remain a small
percentage of the ANF and may decrease due to natural succession, since management activities would not create
and maintain openings. Disturbance events, such as wind, ice, insect and disease, or fire, may create open
conditions, but most are assumed to revert to closed canopy (either overstory or understory canopy). Lack of
management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome E.
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AMERICAN GINSENG

Present Condition. Suitable habitat is broadly distributed and abundant across the ANF. Small habitat gaps may
occur as non-forested areas and open canopy areas; however, this is not considered to isolate subpopulations and
subpopulations may interact. Some reduction in habitat from historical conditions may have occurred. Reduction
in species abundance and distribution from historical conditions (pre-European settlement) and from collection
and herbivory has had dramatic effects to species abundance and distribution across its entire range. Habitat gaps
occur at a landscape scale from disturbance events, such as wind, ice, insect and disease, or fire, that create open
conditions, but revert to closed canopy (either overstory or understory canopy). Mid and late structural conditions
exist on approximately 81 percent of NFS lands. ANF surveys have located seven populations of American
ginseng. Viability for the present condition is outcome B.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains broadly distributed and abundant and
small habitat gaps would persist; however, this is not considered to isolate subpopulations and species may
continue to interact. Habitat gaps continue to occur at a landscape scale from disturbance events, such as wind,
ice, insect and disease, or fire, that create open conditions, but are assumed to revert to closed canopy (either
overstory or understory canopy) at sufficient levels not to isolate populations. Mid and late structural conditions
would exist on a minimum of approximately 72 percent of NFS lands across all alternatives in both the short term
and long term. Viability for all alternatives for 2020 and 2060 indirect effects is outcome B.
All Alternatives, all lands, 2020 and 2060. Suitable habitat remains broadly distributed and abundant and small
habitat gaps would persist; however, this is not considered to isolate subpopulations and species may continue to
interact. Habitat gaps continue to occur at a landscape scale from disturbance events, such as wind, ice, insect and
disease, or fire, that create open conditions, but are assumed to revert to closed canopy (either overstory or
understory canopy) at sufficient levels not to isolate populations. Mid and late structural conditions are considered
to persist on approximately 80 percent of the cumulative effects area for both the short term and long term (refer
to Cumulative Effects section of the Forest Vegetation section in Chapter 3 for assumptions). Viability for all
alternatives for 2020 and 2060 cumulative effects is outcome B.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that forested conditions
would increase across the ANF due to the lack of most management activities; however, that change is not
considered to affect viability of this species. Habitat gaps would continue to occur at a landscape scale from
disturbance events, such as wind, ice, insect and disease, or fire, that create open conditions, but are assumed to
revert to closed canopy (either overstory or understory canopy) at sufficient levels not to isolate populations. Lack
of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome B.
BARTRAM SHADBUSH

Present Condition. Suitable habitat, such as swamps, sphagnum bogs and peaty thickets, is frequently isolated
and exists at very low abundance across the ANF based in part on site specific habitat characteristics. Habitat gaps
are considered large, and there is limited opportunity for most subpopulations to interact. While historical
condition of suitable habitat, species abundance and distribution is unclear, suitable habitat is considered to be a
historically low percentage of the landscape, hence a low viability outcome. Viability for the present condition is
outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains frequently isolated and continues to exist
at very low abundance across the ANF based in part on site specific habitat characteristics. Habitat gaps continue
to be large and limited opportunity for most subpopulations to interact remains. Viability for all alternatives for
2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat remains frequently isolated and continues to exist at
very low abundance across the cumulative effects area based in part on site specific habitat characteristics. Habitat
gaps continue to be large, and limited opportunity for most subpopulations to interact remains. The decrease in
hemlock from the HWA may impact habitat; however, it is unclear what dependence this species has on hemlock
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and what amount of site specific mortality would need to occur to have an effect on the species or its habitat.
Viability for all alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that suitable habitat remains
frequently isolated and continues to exist at very low abundance and may decrease due to natural succession. Lack
of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
BOREAL BOG SEDGE

Present Condition. Suitable habitat, such as acid swamps and sphagnum bogs, is isolated and habitat gaps are
large across the ANF. This species is considered to have isolated subpopulations and no subpopulation interaction
occurs. Some reduction from historical habitat conditions may have occurred through draining, vegetation
removal or other changes to local hydrology; however, limited suitable habitat is assumed as part of the historic
condition. Known occurrences are in Elk County and Forest County. Viability for the present condition is
outcome E.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be isolated. Habitat gaps are large
across the ANF and may decrease due to natural succession. The species continues to have isolated
subpopulations and no subpopulation interaction occurs. Some reduction from historical habitat conditions may
have occurred through draining, vegetation removal or other changes to local hydrology; however, limited
suitable habitat is still assumed as part of the historic condition. Viability for all alternatives for 2020 and 2060
direct and indirect effects is outcome E.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be isolated and habitat gaps are large
across the cumulative effects area. The species continues to have isolated subpopulations, and it is assumed that
no subpopulation interaction occurs. Some reduction from historical habitat conditions may have occurred
through draining, vegetation removal or other changes to local hydrology; however, limited suitable habitat is still
assumed as part of the historic condition. Viability for all alternatives for 2020 and 2060 cumulative effects is
outcome E.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that suitable habitat
conditions would remain at current levels or decrease due to natural succession. Lack of management of nonnative invasive species may result in degradation of suitable habitats. The minimum benchmark viability for 2020
and 2060 is outcome E.
BRISTLY BLACK CURRANT

Present Condition. Suitable habitat (mature mixed-deciduous mesic forest with canopy gaps) is broadly
distributed across the ANF. Canopy gaps occur at a landscape scale from disturbance events, such as wind, ice,
insect and disease, fire and vegetation management activities. Small habitat gaps occur as roads, pits,
developments and other non-forested areas. Some subpopulation isolation has occurred, but most subpopulations
can still interact. Some reduction in suitable habitat from historical conditions may have occurred. Viability for
the present condition is outcome C.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be broadly distributed across the
ANF. Canopy gaps continue to occur at a landscape scale from disturbance events, such as wind, ice, insect and
disease, fire, and vegetation management activities. Small habitat gaps may continue as non-forested areas, and
some subpopulation isolation continues; however, it is assumed that most subpopulations can still interact. Some
reduction in suitable habitat from historical conditions may have occurred. Viability for all alternatives for 2020
and 2060 direct and indirect effects is outcome C.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be broadly distributed across the
cumulative effects area. Canopy gaps continue to occur at a landscape scale from disturbance events, such as
wind, ice, insect and disease, fire, and vegetation management activities. Small habitat gaps may continue as nonforested areas, and some subpopulation isolation continues; however, it is assumed that most subpopulations can
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still interact. Some reduction in suitable habitat from historical conditions may have occurred. The decrease in
hemlock from HWA may impact habitat; however, it is unclear what dependence this species has on hemlock and
what amount of site specific mortality would need to occur to have an effect to the species or its habitat to have a
change in viability. Viability for all alternatives for 2020 and 2060 cumulative effects is outcome C.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that transitional suitable
habitat conditions, canopy gaps from vegetation management activities, may decrease from the present condition,
but this is not considered to change viability outcome for this species. Lack of management of non-native invasive
species may result in degradation of suitable habitats. The minimum benchmark viability for 2020 and 2060 is
outcome C.
BUTTERNUT

Present Condition. Suitable habitat, open and bottomland/floodplain forests, is frequently isolated and exists at
very low abundance. Butternut is shade intolerant and must have open conditions to thrive and reproduce. Most
bottomland/floodplain forest across the ANF is closed canopy or is inundated with non-native invasive
herbaceous species. Large gaps are common, and most subpopulations are considered isolated with limited
opportunity for most to interact. The reduction from historical conditions as a result of the loss of Native
American burning within river valleys and the reduction of floodplain scour in the Allegheny River may have
resulted in isolation of most subpopulations. As a result of butternut canker (Sirococcus clavigignentijuglandacearum), the species is susceptible to high mortality and high rates of infection. Between 1980 and 1994,
there was a dramatic decrease in the number of live butternut trees throughout the U. S. In many instances,
populations were down over 75 percent. There is no known cure for this fungal disease (canker) and it may
eliminate the species (Ostry et al. 1994). The extent of infection on the ANF is currently unknown; however, the
Forest Service Region 9 Regional Geneticist is continuing to evaluate butternut status on the ANF. Viability for
the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exists at
very low abundance. Large gaps are common, and most subpopulations are considered isolated with limited
opportunity for most to interact. Viability for all alternatives for 2020 and 2060 direct and indirect effects is
outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exists at very
low abundance across the cumulative effects area. Large gaps are common, and most subpopulations are
considered isolated with limited opportunity for most to interact. Viability for all alternatives for 2020 remains
outcome D. However, outcome E is expected for 2060 due to canker mortality.
Minimum Benchmark 2020 and 2060. Lack of management of non-native invasive species may result in
degradation of suitable habitats. Suitable habitat, open and bottomland/floodplain forests, may decrease from the
present condition due to the lack of vegetation management activities. Viability for this species for 2020 remains
outcome D. However, outcome E is expected for 2060 due to canker mortality.
CANADA YEW

Present Condition. Suitable habitat, mature mixed-deciduous mesic forest, is broadly distributed; however, some
large gaps exist as open conditions or dry forest conditions. Formerly found throughout Pennsylvania, the same is
assumed for the ANF. Most subpopulations are isolated, and there is limited opportunity for most subpopulations
to interact due to its preference by deer. Populations on the ANF are small and widely scattered. Viability for the
present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be broadly distributed, and some large
gaps exist as open conditions or dry forest conditions. Viability for all alternatives for 2020 and 2060 direct and
indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be broadly distributed, and some large
gaps exist as open conditions or dry forest conditions across the cumulative effects area. The decrease in hemlock
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from the HWA may impact habitat; however, it is unclear what dependence this species has on hemlock and what
amount of site specific mortality would need to occur to have an effect on the species or its habitat to have a
change in viability. Viability for all alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that mature closed canopy
forest conditions would increase from present conditions due to the lack of vegetation management activities;
however, this is not considered to change viability for this species. Lack of management of non-native invasive
species may result in degradation of suitable habitats. The minimum benchmark viability for 2020 and 2060 is
outcome D.
CHECKERED RATTLESNAKE PLANTAIN

Present Condition. Suitable habitat is frequently isolated and exists at very low abundance within the ANF.
Suitable habitat consists of closed canopy, upland coniferous, or mixed-deciduous forests with glacial outwash
influences. This species is restricted to the northern most portions of the ANF. While the ANF is considered not to
have been directly influenced by the direct presence of glacial activity, outwash influences are considered to be
sufficient. Most subpopulations are considered to be isolated with limited opportunity for most to interact. This
species has a low abundance due in part to edge of range effects, as the ANF is at the southern most edge and
there is considered to be little change in habitat from historical conditions. Viability for the present condition is
outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exists at
very low abundance within the ANF. Most subpopulations are considered to continue to be isolated with limited
opportunity for most to interact. Viability for all alternatives for 2020 and 2060 direct and indirect effects is
outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exists at very
low abundance within the cumulative effects area. Most subpopulations are considered to continue to be isolated
with limited opportunity for most to interact. Atmospheric deposition and climate warming has been reported as a
potential threat to viability of another species in this genus; however, it is unclear how this species will be
affected or if there would be a change in viability for this species within the cumulative effects area. Viability for
all alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that mature closed canopy
forest conditions would increase from present conditions due to the lack of vegetation management activities;
however, this is not considered to change viability for this species since suitable habitat relies on other factors.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
CREEPING SNOWBERRY

Present Condition. Suitable habitat, bogs, mixed-deciduous wet woods, is frequently isolated and exists at very
low abundance across the ANF. The dependence of this species on natural disturbance processes is not clearly
understood. However, it usually does not occur in closed forests and rarely in completely open conditions.
Occupied substrates are often old stumps or other woody debris situated in areas with transitional moisture and
light regimes. Large gaps in suitable habitat is common, and most subpopulations are considered to be isolated
with limited opportunity for most to interact. Some reduction in suitable habitat from historical conditions is
considered to have occurred; however, limited suitable habitat is still assumed as part of the historic condition.
Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exist at
very low abundance. Viability for all alternatives for 2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be frequently isolated and exist at very
low abundance across the cumulative effects area. The decrease in hemlock from the HWA may impact habitat;
however, it is unclear what dependence this species has on hemlock and what amount of site specific mortality
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would need to occur to have an effect to the species or its habitat. Viability for all alternatives for 2020 and 2060
cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
HOOKER'S ORCHID

Present Condition. Suitable habitat, mature mixed-deciduous mesic forest, is broadly distributed and abundant
across the ANF. Small habitat gaps may occur as non-forested areas/open canopy areas; however, this is not
considered to isolate subpopulations and subpopulations may interact. The species has a low abundance due in
part to edge of range effects. As a plant from a broad range of habitats, this species has a wide, but sparse
distribution. This species may require limited disturbance that creates light gaps. Viability for the present
condition is outcome C.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be broadly distributed and abundant
across the ANF. Small habitat gaps may occur as non-forested areas/open canopy areas. Viability for all
alternatives for 2020 and 2060 direct and indirect effects is outcome C.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be broadly distributed and abundant
across the cumulative effects area. Small habitat gaps may occur as non-forested areas/open canopy areas.
Viability for all alternatives for 2020 and 2060 cumulative effects is outcome C.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome C.
KIDNEY-LEAVED TWAYBLADE

Present Condition. Suitable habitat, mature mixed-deciduous hydric forest with a Rhododendron component, is
sometimes isolated by large gaps and occurs at a low abundance across the ANF. All subpopulations are
considered to be isolated and no subpopulation interaction occurs. Species has a low abundance due in part to
edge of range effects. Some reduction in suitable habitat from historical conditions may have occurred; however,
limited suitable habitat is still assumed as part of the historic condition. Viability for the present condition is
outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains isolated by large gaps and occurs at a low
abundance across the ANF. All subpopulations are considered to be isolated and no subpopulation interaction
occurs. Viability for all alternatives for 2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat remains isolated by large gaps and occurs at a low
abundance across the cumulative effects area. All subpopulations are considered to be isolated and no
subpopulation interaction occurs. Viability for all alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
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MOUNTAIN STARWORT

Present Condition. Suitable habitat, mesic/hydric wooded slopes, sphagnous swamps and stream banks, is
sometimes isolated by large gaps and occurs at a low abundance across the ANF. Most subpopulations are
considered to be isolated with limited opportunity for most to interact. Some reduction in suitable habitat from
historical conditions may have occurred; however, limited suitable habitat is still assumed as part of the historic
condition. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be isolated by large gaps and occurs at
a low abundance across the ANF. Most subpopulations continue to be isolated with limited opportunity for most
to interact. Viability for all alternatives for 2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be isolated by large gaps and occurs at a
low abundance across the cumulative effects area. Most subpopulations continue to be isolated with limited
opportunity for most to interact. The decrease in hemlock from the HWA may impact habitat; however, it is
unclear what dependence this species has on hemlock and what amount of site specific mortality would need to
occur to have an effect on the species or its habitat. Viability for all alternatives for 2020 and 2060 cumulative
effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
MOUNTAIN WOOD FERN

Present Condition. Suitable habitat, mature mixed-deciduous forest, is broadly distributed and abundant across
the ANF. Small habitat gaps may occur as non-forested areas/open canopy areas. Subpopulations are considered
to be isolated with limited opportunity for most to interact due to low abundance and distribution of known
populations. Some reduction in suitable habitat from historical conditions may have occurred. Viability for the
present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be broadly distributed and abundant
across the ANF. Small habitat gaps may occur as non-forested areas/open canopy areas. Subpopulations continue
to be isolated with limited opportunity for most to interact due to low abundance and distribution of known
populations. Viability for all alternatives for 2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be broadly distributed and abundant
across the cumulative effects area. Small habitat gaps may occur as non-forested areas/open canopy areas.
Subpopulations continue to be isolated with limited opportunity for most to interact due to low abundance and
distribution of known populations. The decrease in hemlock from the HWA may impact habitat; however, it is
unclear what dependence this species has on hemlock and what amount of site specific mortality would need to
occur to have an effect to the species or its habitat. Viability for all alternatives for 2020 and 2060 cumulative
effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
NORTHEASTERN BULRUSH

Present Condition. This species has a small range (northeastern U.S.). The amount and distribution of suitable
habitat, wetlands, ponds, seasonally flooded depressions, across the ANF is uncertain. This would be an extension
of the known range for this species. It is considered to be frequently isolated and exists at a low abundance across
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the ANF, with large gaps common. Suitable habitat for this species across its range is variable; however, common
to all known sites are water levels that fluctuate seasonally and/or annually. Most subpopulations are isolated with
limited opportunity for most to interact. Some reduction in suitable habitat from historical conditions may have
occurred; however, limited suitable habitat is still assumed as part of the historic condition. Viability for the
present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat abundance and distribution and species
interactions are considered to continue as under the present condition. Viability for all alternatives for 2020 and
2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat abundance and distribution and species interactions
are considered to continue as under the present condition across the cumulative effects area. Viability for all
alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
QUEEN-OF-THE-PRAIRIE

Present Condition. Suitable habitat, non-forested wetlands, is frequently isolated and exists at very low
abundance with large gaps in suitable habitat common across the ANF. Most subpopulations are considered
isolated with limited opportunity for most to interact. Some reduction in suitable habitat from historical conditions
may have occurred; however, limited suitable habitat is still assumed as part of the historic condition. Two
populations are known to occur on the ANF. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat continues to be isolated and exist at very low
abundance with large gaps in suitable habitat common across the ANF. Most subpopulation isolation is
considered to continue. Viability for all alternatives for 2020 and 2060 direct and indirect effects is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be isolated and exist at very low
abundance with large gaps common across the cumulative effects area. Most subpopulation isolation is considered
to continue. Viability for all alternatives for 2020 and 2060 cumulative effects is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
RED CURRANT

Present Condition. Suitable habitat, wet, rocky woods, swamps and cliffs, is frequently isolated and exists at
very low abundance. It prefers a woodland, sunny edge or dappled shade canopy condition. On the ANF, it is
found in a small wetland of a bottomland forest of eastern hemlock, sugar maple, American beech, and yellow
birch in filtered sunlight. Habitat gaps are large. Most subpopulations are isolated and there is limited opportunity
for populations to interact. Reduction from historical conditions may have resulted in isolation of most
subpopulations. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains in low abundance and is isolated with
large gaps. Subpopulations continue to be isolated. While vegetation management that involves complete canopy
removal could be detrimental, most Forest Service vegetation management activities tend to avoid areas of
suitable habitat conditions and these areas are often reserved as protected inclusions. Control of native and nonnative invasive species at known sites could be beneficial to reduce competition. Viability for all alternatives for
2020 and 2060 remains unchanged at outcome D.
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All Alternatives, all lands, 2020 and 2060. Suitable habitat remains in low abundance and is isolated with large
gaps. Subpopulations continue to be isolated. Assumptions made for NFS lands remain unchanged for the
cumulative effects area. This species could be impacted in areas of private development where complete canopy
loss, ground disturbance that compacts soil, and changes in local hydrology occur. The decrease in hemlock from
the HWA may impact habitat; however, it is unclear what dependence this species has on hemlock and what
amount of site specific mortality would need to occur to have an effect to the species or its habitat. Viability for
all alternatives for 2020 and 2060 remains at outcome D.
Minimum Benchmark 2020 and 2060. Under the minimum benchmark, suitable habitat remains relatively
unchanged in amount or distribution. Any beneficial effects from Forest Service activities to controlling invasive
species would not be realized. The minimum benchmark viability for 2020 and 2060 is outcome D.
ROUGH COTTON GRASS

Present Condition. Suitable habitat, bogs and swamps, on the ANF is patchy and with large habitat gaps. There
is only one small population known to occur with the proclamation boundary of the ANF on private land. There
are no other known occurrences in the vicinity of the ANF. Most subpopulations are isolated and there is limited
opportunity for to interact. While historical conditions of suitable habitat, species abundance and distribution are
unclear, suitable habitat is considered to be a historically low percentage of the landscape, hence a low viability
outcome. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains patchy with large gaps. Subpopulations
continue to be isolated, with limited opportunity for populations to interact. In addition to Forest Plan standards
and guidelines, site specific design criteria would be implemented for threats and/or impacts from Forest Service
management activities. Protection of known populations of this species from non-native invasive species will be
beneficial. However, because the extent of this species is so limited on the ANF, viability for all alternatives for
2020 and 2060 is outcome D.
All Alternatives, all lands, 2020 and 2060. Species abundance is low with isolated subpopulations. Suitable
habitat remains patchy based in part on site specific habitat characteristics. Viability for all alternatives for 2020
and 2060 remains at outcome D.
Minimum Benchmark 2020 and 2060. Under the minimum benchmark, suitable habitat remains relatively
unchanged in amount or distribution. Any beneficial effects from Forest Service activities from controlling
invasive species would not be realized. The minimum benchmark viability for 2020 and 2060 is outcome D.
SMALL-WHORLED POGONIA

Present Condition. In Pennsylvania, this rare orchid occurs on dry oak sites, on benches or saddles, and near the
beginning of intermittent drainages usually on south or southeast facing slopes. While this federally threatened
species has a large range, it is sparse and isolated throughout. Most subpopulations are isolated and there is
limited opportunity for most to interact. Reduction from historical conditions may have resulted in isolation of
most subpopulations. Suitable habitat is well distributed across the ANF; however, there are no known
occurrences within the ANF proclamation boundary. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Habitat remains broadly distributed and abundant with continued
maintenance of the oak forest type. In the absence of any known population on the ANF after years of extensive
surveys, any occurrence of the species will likely be isolated with limited opportunity for most subpopulations to
interact. Reduction from historical conditions may have resulted in this isolation. Viability for all alternatives for
2020 and 2060 remains at outcome D.
All Alternatives, all lands, 2020 and 2060. Additional threats in the cumulative effects area include decrease of
a mature American beech forest component from beech bark disease and conversion of oak forest type to red
maple. However, in the absence of any known populations within the ANF proclamation boundary, any newly
found subpopulations will remain isolated with limited opportunity for most to interact. Viability for all
alternatives for 2020 and 2060 is outcome D.
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Minimum Benchmark 2020 and 2060. The minimum benchmark without maintenance of the oak forest type on
NFS lands could result in the gradual conversion of the oak type to red maple, reducing the distribution and
abundance of suitable habitat and increasing habitat gaps. Lack of management of non-native invasive species
may result in degradation of suitable habitats. The minimum benchmark viability is outcome D.
STALKED BULRUSH

Present Condition. Suitable habitat, lowland marshes, edges of bogs and wet meadows, is frequently isolated and
exists at very low abundance. Large habitat gaps are common. Species has a low abundance and suitable habitat is
patchy on the ANF, based in part on habitat characteristics. Species occurs along the Allegheny River. Most
subpopulations are isolated and there is limited opportunity for most to interact. While historical conditions of
suitable habitat, species abundance and distribution are unclear, suitable habitat is considered to be a historically
low percentage of the landscape, hence a low viability outcome. Viability for the present condition is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains patchy and subpopulations continue to be
isolated. While Forest Plan standards and guidelines and site specific design criteria would protect this species’
habitat, species will continue to have low abundance and patchy habitat based in part on site specific habitat
characteristics. Viability for all alternatives for 2020 and 2060 is outcome D.
All Alternatives, all lands, 2020 and 2060. The preferred habitat for this species remains frequently isolated and
exists at very low abundance. Habitat suitability can be negatively affected in the cumulative effects area from
OGM developments and housing developments. Subpopulations remain isolated and the opportunity for species
interactions is limited. Viability for all alternatives for 2020 and 2060 remains outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
SWEET-SCENTED INDIAN PLANTAIN

Present Condition. Suitable habitat consists of dry to moist ground at the edge of rivers or streams, including
rich floodplain forests, thickets or openings. The species has been found on a few of the islands in the Allegheny
River; however, the species has a low abundance and suitable habitat is patchy on the ANF, based in part on
habitat characteristics. Most subpopulations are isolated and there is limited opportunity for populations to
interact. Reduction from historical conditions may have resulted in isolation of most subpopulations. The present
condition viability is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Subpopulations of this species remain isolated with limited
opportunity for interaction. Habitat gaps continue, and preferred habitat remains isolated. Activities on NFS lands
beneficial to this species include managing riparian zones, control of invasive species, and maintaining low deer
densities. However, because subpopulations are isolated by habitat gaps, there remains limited opportunity for
most subpopulations to interact. Therefore, viability for all alternatives for 2020 and 2060 remains at outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat remains frequently isolated and exists at very low
abundance. Large habitat gaps continue to be common. Most subpopulations remain isolated and there is little
opportunity to interact. Viability for all alternatives for 2020 and 2060 is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
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THREAD RUSH

Present Condition. Suitable habitat occurs along the edge of pools, depressions, and wetlands, and between the
high and low water marks of streams and rivers. This species has a low abundance, and suitable habitat is patchy
based in part on habitat characteristics. It is known to occur in three locations along the Allegheny Reservoir and
one location along the Allegheny River below Warren, Pennsylvania. Occupied habitat on the ANF is directly
influenced by water levels in the Allegheny Reservoir. Most subpopulations are isolated and there is limited
opportunity for populations to interact. Reduction from historical conditions may have resulted in isolation of
most subpopulations. The present condition viability is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat remains frequently isolated and in very low
abundance. Large habitat gaps are still common. While Forest Plan standards and guidelines and site specific
design criteria would protect this species habitat, species will continue to have low abundance and patchy habitat,
based in part on site specific habitat characteristics. However, most subpopulations will have limited interaction
due to their isolation. Viability for all alternatives for 2020 and 2060 is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat in the cumulative effects area remains isolated and of
low abundance with large habitat gaps. Fluctuating water levels in the Allegheny Reservoir continue to influence
occupied habitat, as well as invasive species. Viability for all alternatives for 2020 and 2060 is outcome D.
Minimum Benchmark 2020 and 2060. Under the benchmark analysis, it is assumed that natural disturbances
would continue to occur and that the lack of management activities would not change viability for this species due
to species specific characteristics and habitat conditions that have more influence on distribution and abundance.
Lack of management of non-native invasive species may result in degradation of suitable habitats. The minimum
benchmark viability for 2020 and 2060 is outcome D.
WHITE TROUT-LILY

Present Condition. Suitable habitat, consisting of mesic bottomlands, upland forests, and mature older forests or
multiple-aged forests in upland northern hardwoods, is sometimes isolated and may occur at low abundance.
Habitat gaps can be large. On the ANF, this species is found within the floodplain of the Allegheny River. Most
subpopulations are isolated, and there is limited opportunity for populations to interact. There is some reduction
from historical conditions. The present condition viability is outcome D.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat consisting of older forests on the ANF is expected
to increase and habitat gaps may begin to fill. MA 2.2 Late Structural Linkages and core areas will gradually
exhibit more old forest characteristics. Forest management to improve forest health, particularly in northern
hardwoods, will be beneficial to maintain this forest type. It will be important, however, to reduce the spread of
non-native invasive species into preferred habitats. Most subpopulations remain isolated with limited opportunity
for most to interact. Some reduction from historical conditions is still present to keep the distribution and
abundance of this species low. Viability for all alternatives for 2020 and 2060 is outcome D.
All Alternatives, all lands, 2020 and 2060. Suitable habitat continues to be isolated and exist at very low
abundance with large gaps common across the cumulative effects area. Isolation of most subpopulations
continues. While there may be an increase in older forests on the ANF, through desired management area
designation, it is unlikely that a similar increase in older forests will be sustained on non NFS lands. Therefore,
habitat will sometimes be isolated and occur at low abundance, with the potential for large habitat gaps to occur.
Some reduction in habitat from historical conditions continues to affect the distribution of this species. Viability
for all alternatives for 2020 and 2060 is outcome D.
Minimum Benchmark 2020 and 2060. On the ANF, older forest would increase through natural succession.
However, management activities that can reduce the impact of forest health threats, particularly in northern
hardwoods, and non-native invasive species will not occur. Habitat will remain somewhat isolated with large
habitat gaps. Most subpopulations remain isolated with limited opportunity for most to interact. Some reduction
from historical conditions is still present, keeping the distribution and abundance of this species low. The
minimum benchmark viability will remain at outcome D.
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WIEGAND'S SEDGE

Present Condition. In Pennsylvania, occupied habitat has been characterized as high plateau, white pinehemlock-mixed hardwood swamps. It is most prevalent where beaver activity has inundated the ground and where
trees have died due to the high water levels. On the ANF, suitable habitat is patchy and sometimes isolated, and
occurs at low abundance. Some large habitat gaps exist. While there are no known occurrences of this species
within the ANF proclamation boundary, there is an occurrence at a site about five miles east of the ANF. While
some subpopulations are isolated, most can interact. Some reduction in suitable habitat from historical conditions
may have occurred; however, limited suitable habitat is still assumed as part of the historic condition. The present
condition viability is outcome C.
All Alternatives, NFS lands, 2020 and 2060. Suitable habitat on the ANF remains somewhat isolated and patchy
with some large habitat gaps. Beaver activity is expected to continue on NFS lands and may create more favorable
habitat. Viability for all alternatives for 2020 and 2060 is outcome C.
All Alternatives, all lands, 2020 and 2060. Suitable habitat remains isolated and occurs at low abundance. Some
populations are isolated, but most can interact. Some reduction in suitable habitat from historical conditions may
have occurred; however, limited suitable habitat is still assumed as part of the historic condition. Viability for all
alternatives for 2020 and 2060 is outcome C.
Minimum Benchmark 2020 and 2060. Beaver activity would continue maintaining suitable habitat; however, the
habitat continues to be sometimes isolated and at a low abundance. Some large habitat gaps will still exist. Lack of
management of non-native invasive species may result in degradation of suitable habitats. Some subpopulations
are isolated; however, most can interact. The minimum benchmark viability remains at outcome C.
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Table E-3. Species Present Condition, Short- and Long-term Outcomes by Alternative
Outcomes
Species

Alternative A
Alternative B
Alternative Cm
Alternative D
Primary Present
1 Condition
Habitat
Cum Cum
Cum Cum
Cum Cum
Cum Cum
(NFS
2020 2060
2020 2060
2020 2060
2020 2060
2020
2060
2020
2060
2020
2060
2020 2060
lands)

MAMMALS
Indiana bat

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

N. flying squirrel

1

C

C

C

D

D

C

C

D

D

C

C

D

D

C

C

D

D

Bald eagle

3

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Black-throated blue
warbler

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Cerulean warbler

2

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Common raven

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Golden-winged warbler

5

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Great blue heron

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Henslow's sparrow

5

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Northern goshawk

1

B

B

B

C

C

B

B

C

C

B

B

C

C

B

B

C

C

Osprey

3

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Red-shouldered hawk

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Swainson's thrush

1

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Yellow-bellied flycatcher

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

BIRDS

REPTILES and AMPHIBIANS
Coal skink

2

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Eastern box turtle

4

B

B

B

C

C

B

B

C

C

B

B

C

C

B

B

C

C

Timber rattlesnake

1

C

C

D

C

D

C

D

C

D

C

D

C

D

C

C

C

D

Wood turtle

4

B

B

B

C

C

B

B

C

C

B

B

C

C

B

B

C

C

Four-toed salamander

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Jefferson salamander

1

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C
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Table E-3. (continued) Species Present Condition, Short- and Long-term Outcomes by Alternative
Outcomes
Primary
Alternative
A
Alternative
B
Alternative Cm
Alternative D
Present
Species
Habitat1 Condition
Cum Cum
Cum Cum
Cum Cum
Cum Cum
(NFS lands) 2020 2060 2020 2060 2020 2060 2020 2060 2020 2060 2020 2060 2020 2060 2020 2060
FISHES
Bluebreast darter
3
B
B
B
C
C
B
B
C
C
B
B
C
C
B
B
C
C
Burbot
3
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
Channel darter
3
C
C
C
C
D
C
C
C
D
C
C
C
D
C
C
C
D
Gilt darter
3
C
C
C
C
D
C
C
C
D
C
C
C
D
C
C
C
D
Gravel chub
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Longhead darter
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Mt. brook lamprey
3
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
Mt. madtom
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
N. madtom
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Spotted darter
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Tippecanoe darter
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
MUSSELS
Clubshell
3
B
B
B
C
D
B
B
C
D
B
B
C
D
B
B
C
D
Creek heelspitter
3
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
Longsolid
3
C
C
C
C
D
C
C
C
D
C
C
C
D
C
C
C
D
N. riffleshell
3
B
B
B
C
D
B
B
C
D
B
B
C
D
B
B
C
D
Rabbitsfoot
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Rainbow
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Rayed-bean
3
B
B
B
C
D
B
B
C
D
B
B
C
D
B
B
C
D
Round pigtoe
3
B
B
B
C
D
B
B
C
D
B
B
C
D
B
B
C
D
Sheepnose
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Snuffbox
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Threeridge
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
Wabash pigtoe
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D
White heelspitter
3
C
C
C
D
D
C
C
D
D
C
C
D
D
C
C
D
D

E-58

Allegheny National Forest Final Environmental Impact Statement

Appendix E—Species Viability Evaluation
Table E-3. (continued) Species Present Condition, Short- and Long-term Outcomes by Alternative
Outcomes
Species

Alternative A
Alternative B
Alternative Cm
Alternative D
Primary Present
Habitat1 Condition
Cum Cum
Cum Cum
Cum Cum
Cum Cum
(NFS
2020 2060
2020 2060
2020 2060
2020 2060
2020 2060
2020 2060
2020 2060
2020 2060
lands)

INVERTEBRATES
Green-faced clubtail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Harpoon clubtail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Maine snaketail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Midland clubtail

3

C

C

C

C

D

C

C

C

D

C

C

C

D

C

C

C

D

Mustached clubtail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Ocellated darner

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Rapids clubtail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Resolute damsel

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

Ski-tailed emerald

3

C

C

C

C

D

C

C

C

D

C

C

C

D

C

C

C

D

Uhler’s sundragon

3

C

C

C

C

D

C

C

C

D

C

C

C

D

C

C

C

D

Zebra clubtail

3

B

B

B

B

C

B

B

B

C

B

B

B

C

B

B

B

C

American fever-few

5

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

American ginseng

1

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Bartram shadbush

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Boreal bog sedge

4

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

Bristly black currant

4

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Butternut

4

D

D

D

D

E

D

D

D

E

D

D

D

E

D

D

D

E

Canada yew

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Checkered rattlesnake
plantain

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

PLANTS
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Table E-3. (continued) Species Present Condition, Short- and Long-term Outcomes by Alternative
Outcomes
Species

Alternative A
Alternative B
Alternative Cm
Alternative D
Primary Present
1 Condition
Habitat
Cum Cum
Cum Cum
Cum Cum
Cum Cum
(NFS
2020 2060
2020 2060
2020 2060
2020 2060
2020
2060
2020
2060
2020
2060
2020 2060
lands)

PLANTS, continued

1

Creeping snowberry

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Hooker's orchid

1

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Kidney-leaved
twayblade

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Mountain starwort

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Mountain wood fern

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Northeast bulrush

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Queen-of-the-prairie

5

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Red currant

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Rough cotton-grass

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Small whorled
pogonia

2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Stalked bulrush

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Sweet-scented
Indian plantain

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Thread rush

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

White trout lily

4

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Wiegand's sedge

4

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

Primary Habitat Codes are:

1 = Mid-Late Structural Forest
2 = Mid-Late Structural Oak Forest
3 = Aquatic (rivers, streams, and impoundments)
4 = Riparian/Wetlands
5 = Grassland/Seedling/Sapling
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Appendix F—Oil, Gas, and Mineral Development on the Allegheny National Forest

Introduction
Ninety-three percent, or about 478,283 acres of the Allegheny National Forest (ANF) subsurface mineral estate is
privately owned. In 1859, Colonel Drake struck oil at Oil Creek in Venango County, which is about 15 air miles
southwest of the ANF. This strike started the worldwide commercial oil industry. Rapid development followed
and spread to the northeast across the Allegheny Plateau, much of which was held in corporate ownership by large
timber companies. During this period, developers purchased oil and gas rights from private landowners and began
development. Some leases, particularly on the southwest corner of the ANF, date from the 1880s.
In l923, following passage of the 1911 Weeks Act, a determination was made by the Forest Service that national
forest objectives could be achieved with the ownership of the mineral rights separated from surface ownership.
Consequently, under most of the surface land acquired for the ANF, the subsurface rights are privately owned by
a third party (outstanding rights) or reserved (reserved rights) by the seller.
The subsurface mineral estate for the remaining 7 percent of the ANF, about 35,000 acres, is federally owned
(Federal minerals). Of this total, 16,254 acres, or 46 percent, have been withdrawn from leasing. An additional
7,315 acres are not available for leasing. These areas include lands inundated by the Allegheny Reservoir. The
following areas have Federal minerals withdrawn from leasing: Tionesta Research Natural Area (future
development only), Hickory Creek and Allegheny Islands Wilderness Areas, and the Hearts Content Scenic Area.
Presently, 4 areas of Federal minerals are leased, totaling 870 acres. A leasable mineral is one that is owned by the
Federal government and leased by a private individual or corporation through the Bureau of Land Management
(BLM) lease process. The BLM oversees all Federal mineral leases. The four Federal mineral leases on the ANF
are not producing oil or gas at this time. One leaseholder is beginning the process of developing a lease. Six wells
are currently planned.
The following table and map illustrate the mineral ownership underlying the ANF (source is lands status atlas,
which varies from GIS data acreage).
Table F-1. Mineral Ownership and Status
Status

Acres

Federal minerals
Withdrawn (Hickory Creek and Allegheny River Islands
Wilderness Areas and National Recreation Areas)

16,254

Not available (under Reservoir)

7,315

Mineral ownership only (surface owned by third party)

4,297

Leased (4 current leases)
Available for lease
Total Federal minerals

870
6,267
34,973

Outstanding and Reserved Ownership

478,283

Total Acres (rounded to nearest whole acre)

513,256
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Figure F-1. Federal Mineral Ownership on the ANF
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Description of ANF Geology, Oil and Gas
Geomorphology
The ANF is located in the Northern Unglaciated Allegheny Plateau Section of the Appalachian Plateau
Geomorphic Province. It is a maturely dissected plateau, characterized by sharper ridge-tops and narrower valleys
than the glaciated portions of the plateau just to the north and west. Drainage is dendritic. Mass wasting, fluvial
erosion, and transport deposition are the primary geomorphic processes. Broad, low amplitude, northeast to
southwest trending folds tilt the horizontally bedded sedimentary layers approximately 6 degrees and lend a subtle
grain to the topography.

Lithology/Stratigraphy
A veneer of unconsolidated materials overlay bedrock: residuum of flat and gently sloping uplands, colluvium at
the base of steep hillsides, and alluvium in narrow valley bottoms. Thicker deposits of clay, silt, sand, and gravel
are present in wider valleys. Beneath these sediments, the upper Devonian, lower Mississippian, and Pennsylvania
bedrock is composed of a mixed siliciclastic sequence of sandstone, siltstone, shale, subordinate conglomerate,
occasional limestone, and coal. By definition, a “shallow” well does not penetrate the boundary between the
Middle and Upper Devonian Series, or the top of the Tully Limestone or its equivalent in Pennsylvania. This
generally equates to well depths of between 500 and 5,000 feet. A “deep” well penetrates the boundary between
these two series. Important source rocks for shallow oil and natural gas production include the Venango and
Bradford Groups, and for deep reserves, the Onondaga, Oriskany and Medina Groups. Figure F-2 displays the
known oil and gas fields underlying the ANF.
Some geologists project that there are deep (10,000 to 20,000 feet) oil and gas deposits in the Appalachian Basin,
which includes the area of the ANF. To date, the existence of these reserves has not been proven, although a
handful of deep wells have been drilled. If deep deposits are located and developed, a new oil boom for the
Allegheny Plateau could follow.
Pennsylvania is located at the northeastern end of the Appalachian Coal Basin. The ANF is at the extreme
northern part of the Main Bituminous Coal Field, with sporadic and thin coal beds underlying the surface. The
coals underlying the forest are considered low rank, high-volatile bituminous, meaning that they contain less than
69 percent fixed carbon. In contrast, the high rank, anthracite beds of eastern Pennsylvania contain up to 98
percent fixed carbon content. Thick beds of high rank coal are much preferred and are more economical to mine
than the lower quality, thin beds located underlying the ANF. Of the four counties (Warren, Elk, McKean, and
Forest) which the ANF occupies parts of, only Elk County produced coal in 2002, the most recent year that
Pennsylvania coal data is currently available. None of the production was on the ANF.
Common variety minerals present on the ANF include unconsolidated sand and gravel deposits and pit run stone.
Pit run stone is used for road surfacing on the ANF. There are approximately 500 rock pits on the ANF. Two
hundred are closed and three hundred are open. Approximately 140,000 cubic yards of pit run stone is used per
year for road surfacing.
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Figure F-2. Oil and Gas Fields on the Allegheny National Forest

(Source: PA DCNR Bureau of Topographic and Geologic Survey. Oil and Gas Fields and Pools of Pennsylvania.
GIS shapefile of ANF Region, received November 2005, Pittsburgh, PA).
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Description of Surface Oil, Gas, and Mineral (OGM) Activity
The mineral estate owner has the right to access his minerals. The Pennsylvania Bureau of Oil and Gas
Management of the Pennsylvania Department of Environmental Protection (PA-DEP) is the regulatory agency
overseeing oil and gas operations in Pennsylvania. The role of the Forest Service is to negotiate with the OGM
operator to protect surface resources, while respecting the rights of the OGM operator and the regulatory
requirements of PA-DEP.
OGM operators build their roads in accordance with standards set forth by PA-DEP. In regards to soil erosion,
sedimentation, and water quality issues, PA-DEP is the regulatory authority, not the Forest Service. PA-DEP has
been given primacy by the Federal Government for carrying out the provisions of the Federal Water Quality Act
of 1965 via the Pennsylvania’s Clean Streams Law (PA Clean Streams Law of 1937, as amended). The Forest
Service works with PA-DEP and the mineral estate owner to correct problems associated with private oil and gas
roads. Oil and gas operators also utilize ANF system roads.
New development proposals are reviewed by the Forest Service and a letter to proceed is issued by the District
Ranger. The final development plan reflects mitigation measures negotiated by the Ranger. The 2001
Pennsylvania Oil and Gas Act applies to private rights development projects on the ANF and provides regulatory
control over the development. The Forest Service and PA-DEP provide administrative oversight during
development and operation of the project. The Forest Service issues road use permits to OGM developers for the
hauling of oil and brine on Forest Roads and for equipment access for new lease developments. Special use
permits are also required for pipelines placed outside the mineral estate on the ANF.
For each new well drilled, approximately 0.3 acres are cleared for each well pad, one acre is cleared for roads
(0.25 miles times 35 feet clearing width). Gathering pipelines are generally buried within the width of the road
clearing. The lines may feed into a larger distribution line, or may be connected to a tank battery. Tank batteries
store the oil and brine before it is hauled offsite in tanker trucks. The new surface disturbance figures differ
slightly from the 1986 Forest Plan due to additional field information gathered.
An estimated 1,250 miles of private OGM roads exist on the ANF surface. Many new wells are drilled using
access provided by existing Forest Roads. Approximately 191,000 to 241,000 acres on the ANF are subject to
future development.
Most people are unaware of natural gas storage areas, as the areas are underground at depths of 2,000 to 8,000
feet. These areas typically are depleted natural gas pools that are then used much like a storage tank. Surface
indicators of gas storage areas are compressor stations, meters, and pipelines.

Description of OGM Development to Date
From fiscal year 1986 to 2005, 4,493 new wells were drilled on ANF, an average of 225 new wells per year for
the 20-year period. In FY2006, 985 wells were drilled, the highest total since 1986.
The formations which contain oil and gas reserves underlying the ANF have low permeability and effective
porosity. To maximize production of such formations, close well spacing of 400 to 500 feet is utilized. This
equates to approximately one well drilled per every five acres in these OGM developments.
Presently, an estimated 8,000 oil and gas wells are active. Due to the nature of area geology, wells can remain in
production for 25 to 30 years and even far longer in some cases. The number of wells drilled on the ANF annually
is cyclic and is driven by the price of oil and natural gas on the local and regional markets. When oil and natural
gas prices are high, the number of new wells drilled is also constrained by the availability of drill rigs, service
equipment, and personnel in the private sector. Table F-2 shows the number of wells drilled and plugged on the
ANF by fiscal year between 1986 and 2005.
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The number of wells drilled per year is market driven. When oil and gas prices are high, drilling activity
increases.
As a result of varying reporting requirements and varying data collection methods over the years, an unknown
number of inactive wells have been plugged. Most of the wells being plugged are abandoned wells that are not
counted in the current estimate of 8,000 active wells. Well plugging is also done to ensure safety and resource
protection in existing OGM developments when additional wells are drilled.
Table F-2. Wells drilled and plugged fiscal years 1986-2005
Fiscal Year

Wells Drilled

Wells Plugged

1986

250

no data

1987

250

no data

1988

196

80

1989

139

599

1990

139

268

1991

176

108

1992

160

201

1993

188

261

1994

112

113

1995

109

104

1996

68

114

1997

102

no data

1998

199

no data

1999

275

no data

2000

345

no data

2001

315

no data

2002

259

64

2003

202

11

2004

321

37

2005

688

15

Total

4,493

1,993

225

153

Annual Average
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Figure F-3. Oil and Gas Wells Drilled on the Forest Since 1986

Allegheny National Forest Final Environmental Impact Statement

F-7

Appendix F—Oil, Gas, and Mineral Development on the Allegheny National Forest

While rare, oil spills occasionally occur. Five reportable spills have occurred in the last 10 years. A spill that
results in oil leaving the well pad is considered reportable. Although these spills pose a threat to water resources,
the Commonwealth has not listed any streams within the ANF on the 303(d) List due to oil and gas activities (PADEP 2006). The FEIS did not address oil spills because their occurrence, severity, and size are not predictable.
Oil and gas operators are required to comply with the PA-DEP spill prevention plan and the Federal Clean Water
Act.
Produced brine is disposed of at private brine disposal facilities, or may be reinjected into the formation if the
operator has an Underground Injection Control permit. The U.S. Environmental Protection Agency has primacy
for this program. Operators are not allowed to dispose of brine by surface spraying Forest Service or OGM roads
for dust abatement.

Future Development
Private Minerals
Using the 20-year average during the 1986 Forest Plan period, 225 wells were drilled on the forest each fiscal
year. This equates to approximately 293 acres of ground disturbance annually (68 acres for the construction of
well pads and 225 acres cleared for road construction). OGM development has occurred throughout the forest, and
recent increased development in the Hastings and Salmon Creek areas is outside known historic oilfields.
Projecting from the average stated above, about 56 miles of new OGM road construction could be expected per
year. There are approximately 1,250 miles of OGM roads on the ANF.
If the oil and gas market remains strong, it is possible that development may increase beyond that projected by
historic averages. A high-quarter scenario of 800 wells drilled per year is possible. This equates to approximately
240 acres of ground disturbance for the construction of well pads and 200 new miles (800 acres) of OGM roads.
Extrapolating this information to year 2020 results in an estimated 3,375 new wells using the historic trend
approach, or 12,000 new wells using the high-quarter scenario (see Table F-3). This estimate does not include any
allowance for plugging wells. Approximately 100 to 200 wells are plugged by private operators per year on the
ANF. However, as discussed previously, most of the wells being plugged are abandoned wells or wells in close
proximity to new wells, not wells counted in the current estimate of 8,000 active wells.
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Table F-3. Estimated number of wells and miles of road thru 2020
Measure
Scenario

Existing
Wells

Additional
Wells
(2020)

Total
Wells

Existing
OGM
Roads (mi)

Additional
OGM
Roads (mi)
(2020)

Total
Roads
(mi)

Additional
Acres of
Clearing
(2020)

Historic Trend 1986 to
2005 (225 wells/year)

8,000

3,375

11,375

1,250

850

2,100

4,600

High Quarter (800
wells/year)

8,000

12,000

20,000

1,250

3,000

4,250

15,600

Average Future
Projection (Average of
High Quarter and
Historic Trend: 512
wells/year)

8,000

7,680

15,680

1,250

1,920

3,120

9,980

The average future projection of 512 new wells per year for the next 15 years is the midpoint between the highquarter scenario and historic trend taken from the 20-year period between 1986 and 2005. As mentioned
previously, drilling activity has always been cyclic. Although 2006 levels were well above the 20-year average,
past periods of high activity have never lasted for more than a few years. As this projection blends the historic
average with the recent increase in OGM development, it is used to project future activity during the next 15 years
and the cumulative effects of that activity.
Predicting development scenarios after 2020 is very speculative. At some point in time, a saturation level for oil
development on the ANF would occur. An analysis was conducted to estimate what this saturation level could be
(See Table F-4). Several factors influence this analysis.
First, the number of acres that could potentially be developed needs to be considered. Three approximations were
used to address this variable. The first approximation assumed the entire ANF minus Federal minerals would be
developed (506,000 minus 35,000 equals 471,000 acres). The second approximation assumed only the areas
currently identified as oil and/or gas fields would be developed (PADCNR 2005). GIS data indicates 191,000
acres may potentially be developed. A third approximation was used that assumed inclusions within the existing
identified oil and gas fields and some development outside the existing oil and gas fields would occur (an
additional 50,000 acres for a total of 241,000 acres).
The second factor that influences this analysis is the well spacing. Well spacing is determined by the OGM
operator's petroleum engineer or geologist based on a myriad of factors, including depth to producing layers,
number of producing layers, estimated production, cost of wells and roads. Well spacing varies from one area of
the ANF to another. For this analysis, three areas were examined to determine well spacing. The first area was
Salmon Creek. This area is currently being developed. The well spacing is approximately 1,000 feet. The second
area considered is Sackett. This area was developed in the 1980s. The well spacing is approximately 800 feet. The
third area is along FR 456 near Red Bridge. This is a new development. The well spacing is 660 feet. Based on
these variables (acres developed and well spacing), Table F-4 was developed.
In Table F-4, the number of wells was calculated by estimating the number of acres per well for the given
spacing. As an example, for a 1,000 foot well spacing, an area 1,000 feet by 1,000 feet, or 23 acres, has one well.
Therefore, 471,000 acres divided by 23 yields approximately 21,000 wells.
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The total miles of roads was calculated by multiplying the amount of road miles per well for a given spacing
scenario times that total number of wells. Acres were calculated based on 0.3 acres impacted per well and 4.2
acres per mile of road. An average road width of 35 feet was used to calculate the acres cleared per mile of road.
Based on this analysis, it can be seen that the number of wells identified in the high-quarter scenario is feasible.
Table F-4. Long-term potential wells, roads, and acres cleared*
First Approximation
471,000 acres developed

Second Approximation
191,000 acres developed

Third Approximation
241,000 acres developed

wells

road (mi)

acres

wells

road (mi)

acres

wells

road (mi)

acres

660 Feet

47,000

5,900

39,000

19,000

2,400

16,000

24,000

3,000

20,000

800 Feet

31,000

4,900

30,000

13,000

2,000

12,000

16,000

2,500

15,000

1,000 Feet

21,000

3,900

22,000

9,000

1,600

9,000

11,000

2,000

12,000

Well Spacing

* Wells and acres round to the nearest 1,000 and road miles to the nearest 100.

The three approximations indicate a range of different saturation levels based on the assumptions described
previously. As the analysis suggests, the range of likely saturation is between 11,000 and 47,000 active wells. A
comparison between the estimated number of wells in Table F-3 and the potential number of wells identified for
Table F-4 suggests that if development occurs at 512 wells per year, a total of 15,680 wells could be present at the
end of the plan period. Depending on where the saturation point is relative to the three approximations described,
this projected development for the plan period would represent saturation for two of the three spacing
assumptions in the second approximation and saturation for two of the three spacing assumptions in the third
approximation.
For purposes of long-term effects analysis, saturation is estimated to be 20,000 wells. This is just above the tight
spacing level in the second approximation and midway between the first two levels of spacing for the third
approximation. The likelihood of much greater development beyond the projected level for the plan period would
occur only for the tighter spacing of the first and third approximations. The likely prospect is that old wells will be
plugged and intensive new drilling will occur in historic oil fields with improved technologies, keeping the
ultimate number of active wells within one of these saturation points.
For cumulative analysis within the ANF proclamation boundary, it can be assumed that OGM reserves are evenly
spread over all ownerships.

Federal Minerals
From the high of nearly 5,000 acres leased in the early 1990s, interest in leasing has steadily declined. Where
Federal mineral rights exist, the Forest Service has more discretion in both what areas to lease and the stipulations
to attach. All standards and guidelines applied to special use areas in the LRMP could be applied to federal
leasing conditions. Currently, four areas are leased, totaling 870 acres. None of the leases are currently producing,
but one leaseholder has begun the process of developing his lease. Six wells are initially planned.
Due to the long lease process, which may take years, and the availability of private minerals both on and off the
ANF, leasing is not a particularly attractive option for potential developers.
If energy prices remain high or new reserves are discovered, it is possible that the interest in leasing Federal
minerals on the ANF may increase.
Lease-Specific Oil and Gas Stipulations
The following two stipulations are in addition to the standard lease terms for Federal oil and gas leases (BLM
Form 3110-11). The stipulations are necessary to protect specific resource values on the lease area.
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1. NO SURFACE OCCUPANCY STIPULATION

The described area of this application has within it environmentally sensitive lands which would be adversely
impacted by earth disturbing activities. No surface occupancy is allowed for oil and gas well site construction,
or construction of related facilities.
2. LIMITED OCCUPANCY STIPULATION

The described area of this application has within it lands that would not be adversely impacted by reasonable
and prudent surface occupancy for oil and gas exploration and development. The areas are also suited for the
construction of access roads, utility corridors, and related facilities. This occupancy condition allows for
reasonable and necessary use of the land for exploration and extraction of oil and gas.

Economic Impact Estimates
Most new wells are drilled in known oil and gas fields, therefore there are virtually no dry holes drilled. As the
deposits are commingled, many wells produce both oil and natural gas.
An “average” well costs approximately 60,000 dollars to drill, and will produce between 80,000 and 100,000
dollars in income over the first two years. Production then falls off and the well can be expected to produce
18,000 to 36,000 dollars per year in income. An oil well may produce for over 40 years. Historically, gas wells in
Pennsylvania have a productive life span of between 10 and 100 years.
After a short lived initial flush, oil wells can be expected to produce one to two barrels of oil per day. Using the
latest available information (FY 2004) from the Department of Energy, an average gas well in Pennsylvania
produces approximately 4.2 million cubic feet of gas per year.
The price of oil and natural gas tend to be closely linked. Historically, the average annual value of natural gas
produced from wells on the ANF approximates the value of oil produced. As of November 2005, natural gas
prices for four user types (residential, commercial, industrial, electric power generation), ranged from 13 to 16
dollars per thousand cubic feet (Pennsylvania Energy Statistics–U.S. Government).
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Cumulative Effects Estimates within ANF, Proclamation Boundary,
and 4 County Region
Table F-5. Cumulative OGM Development by 2020
Measure
Scenario

Average Future
Projection (512
wells/year) on ANF
(506,000 ac)

Existing
Wells

Additional
Wells

Total
Wells

Existing
OGM
Roads (mi)

Additional
OGM
Roads (mi)

Total
Roads
(mi)

Additional
Acres of
Clearing

8,000

7,680

15,680

1,250

1,920

3,120

9,980

Average Future
Projection (512
wells/year) within
Proclamation
Boundary (740,000 ac)

11,700

11,200

22,900

1,825

2,800

4,625

14,560

Average Future
Projection (512
wells/year) within 4
County Region
(1,743,500 ac)

27,565

26,410

53,975

4,300

6,600

7,750

34,330

* Assumption is made that existing and projected OGM development on other lands is evenly proportionate to
that on ANF lands. This is based on the roughly proportionate level of known oil fields displayed in Figure F-2.
Factors used to calculate estimates on all lands from existing data on NFS lands:


Existing wells equals 1 well per 63.25 acres



Existing OGM roads equals 0.156 miles of road per well



Additional wells equals 1.01 per 1,000 acres annually for 15 years



Additional OGM roads equals 0.25 miles of road per well



Additional acres of clearing equals 1.3 acres per well



Total wells equals Existing plus Additional



Total roads equals Existing plus Additional



Plugging of abandoned wells would not reduce projected future active wells
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SUMMARY OF THE HUMAN HEALTH RISK ASSESSMENT
The purpose of this risk assessment is to document potential human health effects from using the herbicides
glyphosate and sulfometuron methyl for vegetation management on the Allegheny National Forest (ANF). These
herbicides are an important tool (herbicide treatment of interfering understory vegetation) that could be used to
help sustain and improve the ability of the land to produce quality hardwood timber, to maintain wildlife habitat
and plant diversity, and to reduce impacts from invasive plant species. The ANF Land and Resource Management
Plan discusses herbicide use in detail.

Glyphosate: Trade Names: Glypro®, Rodeo®, Accord Concentrate®, Foresters’®
Glyphosate is commonly used in agriculture and as a home-use product. It controls a broad range of grasses,
weeds and woody brush species. Certain formulations are registered for use on orchards and vineyards and in
weed control prior to planting grains, soybeans, corn, and other food crops. They are also registered for forestry
use and for controlling grass and weeds in recreation areas, around schools, in parking lots and on other public
grounds. Glyphosate is applied on the ANF at a rate of one to four pounds of active ingredient per acre depending
on the management objective and method of application (approximately one to four quarts of formulated product).
It is mixed with water and in come cases with a small amount of a surfactant that helps the herbicide wet the
leaves to increase its effectiveness.
SERA (1996) summarizes formation on the environmental behavior of glyphosate as it relates to the risk
assessment process. Glyphosate is readily absorbed by foliage, is not metabolized in plants and primarily affects
plants by disrupting amino acid synthesis. Glyphosate has practically no leaching tendency because it binds
tightly to the soil. Complete and rapid degradation occurs in both soil and water by microbiological activity but
not by chemical activity. In soil, it is degraded by microorganisms to aminomethylphosphonate (AMPA), and to
an array of natural products such as carbon dioxide and water. Its half-life in soil (the time it takes for half of the
active ingredient to break down) is about two months. Comprehensive studies of the movement, persistence and
fate of glyphosate and AMPA in Oregon, Georgia and Michigan forests encompass a broad diversity of
environments (cool moist winter, warm dry summer in Oregon; warm to hot and moist conditions in Georgia; and
warm moist summer to cold dry winter in Michigan) making them particularly relevant to the ANF because it
covers the full range of conditions encountered on the ANF.
The hazard analysis established the U.S. EPA Reference Dose (RfD) as the appropriate basis for the risk
characterization. The RfD of 2 mg/kg/day is based on teratogenicity studies in rabbits, and is used for both acute
and long-term exposure scenarios. SERA (2003a) has extensive discussion of this RfD and critical toxicity values.
Glyphosate is neither carcinogenic nor mutagenic.
The exposure assessment established the levels and duration of exposure of workers and the general public under
a series of scenarios. The results are in a series of tables in the text of the exposure assessment section. For
proposed glyphosate applications in the ANF, central estimates of worker exposures span a factor of 28, from
0.0005 mg/kg/day to about 0.014 mg/kg/day. The upper range of exposures for the different application methods
and management needs are about a factor of 15 higher, spanning a range from about 0.007 mg/kg/day to 0.21
mg/kg/day.
For the general public, the exposure analysis shows that all of the acute exposure scenarios are primarily
accidental and are less than or similar to the general exposure scenarios in workers. The major exceptions are the
accidental direct spray of an unclothed child and consumption of water from a pond following an accidental spill.
Direct spray of an unclothed child associated with cut surface application results in estimates of exposure ranging
from 0.5 to 5.1 mg/kg. An accidental spill of 200 gallons of a field solution into a small pond is assumed for dilute
solutions (25 gal/acre) used for airblast and backpack applications. This results in modeled estimates of exposure
from consumption of pond water in the range of 0.2 to about 0.6 mg/kg/day. A 5 gallon spill of undiluted
produced is assumed for cut surface treatment. This is based on the maximum amount of product expected at a cut
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surface application site. Modeled estimates of exposure of this scenario are 0.5 to 2.3 mg/kg/day. These are
extraordinarily extreme, highly unlikely, and conservative scenarios that are used in all U.S. Forest Service risk
assessments.
The longer term or chronic exposure scenarios parallel the acute exposure scenarios for the consumption of
contaminated fruit, water, and fish but are based on estimated levels of exposure for longer periods after
application. The highest exposure for members of the general public for other scenarios is the longer-term
consumption of contaminated fruit, resulting in time-weighted average estimated doses of 0.2 to 0.3 mg/kg/day
for backpack applications for invasive species vegetation management.
The risk characterization for both workers and members of the general public are reasonably consistent and
unambiguous. For workers, the highest hazard quotient, i.e., 0.1, results from the upper range of exposure for
workers involved in backpack application for invasive species vegetation management, is below the level of
concern (hazard quotient, HQ, of 1) by a factor of about 10. The highest hazard quotient (HQ) for any accidental
exposure scenario for workers, i.e., 0.17 arises from the upper range of the exposure from cut surface application
involving a spill over the lower legs for one hour, is lower than the level of concern by a factor of 6.
For the general public two scenarios associated with cut surface applications result in an HQ that is greater than
one: accidental direct spray of an unclothed child resulting in an HQ of 2.5 and water consumption from a pond
following an accidental spill of 5 gallons of undiluted product resulting in a HQ of 1.5. All other exposure
scenarios for the general public result in HQ values that are less than one. The highest HQ from other exposure
scenarios is 0.15, which is about 7 times less than the level of concern (HQ of 1). It is the result of the longer-term
consumption of contaminated fruit by the general population.

Glyphosate Surfactants and Inerts
Prior to about 1996, some glyphosate formulations contained POEA surfactant at a level of up to about 20%. This
surfactant is not in any of the formulations proposed for use by the ANF as covered in this risk assessment. Some
formulations of glyphosate contain other surfactants or recommend the use of a surfactant to improve the efficacy
of glyphosate. The EPA has several lists (classes) of inert ingredients in pesticides (USEPA 1994). Specifically:
List 1=Toxicological concern;
List 2=Potentially toxic with high priority for testing;
List 3=Unknown toxicity; for inerts where “there was no basis for placing it on any of the other lists. The Agency
will continue to evaluate these chemical substances, as additional information becomes available, to determine if
reclassification to List 1, 2, or 4 is appropriate.”
List 4=minimum concern, further subdivided into List 4A=classified in U.S. EPA (1987) as List 4, and List 4B for
inerts with “sufficient information to conclude that current use patterns in pesticide products will not adversely
affect public health and the environment.”
All of the surfactants included in this ANF program have inert ingredients that are on EPA’s inert classification
lists 3 or 4b.

Sulfometuron Methyl: Trade Names: Oust®, Oust XP®
Sulfometuron methyl is a broad spectrum, pre-emergent and post-emergent herbicide. That is, it affects plants
both before and after they emerge from the ground. Its labeled uses include selective weed control in forestry,
roadsides, turf grass and other non-cropland applications. On the ANF, it would be sprayed on foliage at the
typical and maximum rates of 0.09 to 0.19 lbs a.i./acre mixed with 25 gallons of water.
Sulfometuron methyl is absorbed through plant leaves and by roots. In the plant, it suppresses and stops plant
growth by interfering with an enzyme that participates in amino acid synthesis. Sulfometuron methyl does not
absorb to soil particles as strongly as glyphosate, so it may move a small amount (up to several inches) in the root
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zone. In the soil environment, sulfometuron methyl is broken down by the addition of water under acid conditions
(acid hydrolysis) and by soil microorganisms. Photolysis (breakdown in sunlight) also occurs.
Sulfometuron methyl’s longevity in the soil is directly related to four soil characteristics: temperature, moisture,
pH (acidity) and organic matter content. With the soil characteristics present on the ANF, its half-life would be
less than two weeks. Principal breakdown products include saccharin, carbon dioxide and methyl 2(aminosulfonyl) benzoate. There is still some growth regulating effect on emerging grass seedlings for up to two
years, one of the benefits from using it for hardwood regeneration.
The hazard analysis established that the U.S. EPA Reference Dose (RfD) of 0.24 mg/kg/day for sulfometuron
methyl could be used for the risk assessment, but it also found a more conservative provisional reference dose of
0.2 mg/kg/day had been used in previous Forest Service risk assessments on sulfometuron methyl (Durkin 1998).
It is derived from the 2-year feeding study in rats by Mullin (1984), and is used in the current ANF risk
assessment for characterizing risks associated with chronic exposure to sulfometuron methyl. The U.S. EPA has
not derived an acute/single dose RfD for sulfometuron methyl, but a No Observed Adverse Effect Level
(NOAEL) of 86.6 mg/kg/day was reported for decreased maternal and fetal body weights in rats following 10-day
gestational exposure of dams (Lu 1981). Using a NOAEL 86.6 mg/kg/day and margin of exposure of 100, a
provisional acute RfD is calculated as 0.87 mg/kg/day, and is used in this assessment for characterizing risks
associated with acute exposure to sulfometuron methyl. Data reviewed in this assessment provide no evidence
that exposure to sulfometuron methyl poses a carcinogenic or mutagenic risk to humans.
The risk analysis shows that typical exposures to sulfometuron methyl do not lead to estimated doses that exceed
a level of concern. For workers, no exposure scenarios, acute or chronic, exceed the RfD at the upper bound of the
estimated dose associated with the maximum application rate of 0.19 lb a.i./acre. At the typical application rate of
0.9 lb a.i./acre HQ values range from 0.02 to 0.04. These estimates are 50 to 25 times lower than the level of
concern.
For the general public, exposure resulting from the consumption of contaminated water is closest to the level of
concern. The exposure estimate for the consumption by a child of contaminated water from a small pond
immediately after an accidental spill is 0.09, a factor of 11 below the HW. In addition, with the exception of
longer-term consumption of contaminated fruit (HW of 0.28), all of the longer-term exposure scenarios result in
HQs that are well below (>125 times) the level of concern.
The sulfometuron methyl risk characterization is relatively unambiguous: there is no route of exposure or
exposure scenario suggesting that workers or the general public will be at risk from acute or longer-term exposure
to sulfometuron methyl.

Sensitive Individuals
Within any population some individuals are hypersensitive. Individual susceptibility to the toxic effects of the
herbicides cannot be specifically predicted. A factor of 10 has traditionally been used (NAS 1977) to account for
inter-individual variation. The hazard quotient approach used in this risk assessment takes into account much of
the variation in a human’s response, incorporating a factor of 10 for interspecies variation and an additional factor
of 10 for within-species variation, resulting in a combined factor of 100. In addition, the 1996 Food Quality
Protection Act (FQPA) established a new standard of safety; EPA must conclude with “reasonable certainty” that
“no harm” will come to infants and children or other sensitive individuals exposed to pesticides. In cases where
evidence suggest that current margins of exposure are not protective of sensitive individuals, EPA is required to
add an additional factor. Currently, as part of the re-registration process mandated by FQPA, EPA is evaluating
each pesticide active ingredient (~450) to determine the need for an additional factor to protect sensitive
individuals (particularly infants and children). EPA has completed more than 66% of these evaluations; prioritized
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based on potential human health risks. Glyphosate and sulfometuron methyl are considered low priority and have
yet to be evaluated. (http: //www.epa.gov/pesticides/reregistration/reports.htm).

Aggregate Exposure And Cumulative Risk
In this assessment, potential health risks associated with pesticide exposure are evaluated for individual pathways
of exposure for individual chemicals, and not on the potential for individuals to be exposed to multiple pesticides
by all pathways concurrently. In 1996, FQPA imposed the requirement to consider potential human health risks
from all pathways of dietary and nondietary exposures to more than one pesticide acting through a common
mechanism of toxicity. Aggregate exposure considers exposure to a single chemical by multiple pathways (food,
drinking water, drift, and work related exposures), and routes (ingestion, dermal, inhalation) of exposure.
Additionally, in assessing cumulative risk, the combined effect of exposure to multiple chemicals with a common
mechanism of toxicity is considered.
In the ANF, there are opportunities for workers and the general public to be exposed to multiple chemicals by
multiple pathways and routes of exposure. For example, an individual consuming contaminated fish might also
consume contaminated water and/or vegetation. For both glyphosate and sulfometuron methyl, these multiple
sources of exposure are inconsequential. The only substantial exposure scenario for acute exposures is the
consumption of contaminated water after a glyphosate spill into a small pond. All other plausible combinations of
exposures, would not exceed the level of concern. Similarly for longer-term exposures the overriding route of
exposure is the consumption of glyphosate-contaminated vegetation. Adding all other sources of exposure would
have no substantial impact on the hazard quotient.
Individuals may also be exposed to glyphosate and sulfometuron methyl from other sources not related to ANF
activities. For example, glyphosate has a number of approved uses on crops, and some exposure to glyphosate in
crop residues is likely. The U.S. EPA/OPP (2002) has estimated that residues of glyphosate on crops could
account for about 1% of the RfD. The ANF upper limit of glyphosate exposure is in the consumption of
contaminated vegetation, which results in a hazard quotient of 0.14. Increasing this to include the possible
contribution from residues on crops does not increase the HQ to the level of concern. The ANF contribution plus
the dietary contribution is HQ = 0.14 + 0.01 = 0.15, which is more than 6 times less than the level of concern.
Lastly, there is no evidence to suggest that a common mechanism of toxicity exists for glyphosate, sulfometuron
methyl, inerts, or surfactants used in the ANF.

Synergism And Mixtures Of Glyphosate And Sulfometuron Methyl Herbicides
The EPA guidelines for assessing the risk from exposures to chemical mixtures (EPA 1986b) recommend using
additive models when little information exists on the toxicity of the mixture, and when components of the mixture
appear to induce the same toxic effect by the same mode of action. They suggest that “There seems to be a
consensus that for public health concerns regarding causative (toxic) agents, the additive model is more
appropriate than any multiplicative model.”
On the basis of the maximum doses for workers (backpack application) in this risk assessment, the largest
additive HQ is 0.81, which is less than the level of concern (HQ = 1.0). Based on this we conclude the likelihood
is low of adverse toxicological effects from the combination of glyphosate and sulfometuron methyl.
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SECTION 1. INTRODUCTION AND PURPOSE
The purpose of this risk assessment is to document probable effects on human health from using the herbicides
glyphosate and sulfometuron methyl for vegetation management on the Allegheny National Forest (ANF).
The use of various types of chemicals plays an important role in maintaining the high living standards today's
society expects. However, increased use of chemicals has created social concerns about human health effects
relative to the benefits chemicals provide. Knowing the probable health effects of the herbicides glyphosate and
sulfometuron methyl is very important to a number of readers. For this reason, detailed information about these
herbicides that might otherwise be included in this analysis by reference will be covered in enough detail to
maintain clarity.
This new ANF risk assessment contains information about how the risk analyses were performed, including a
summary of exposure routes and amount of exposure, the associated inherent hazard posed by each herbicide, and
an overall assessment of the resultant risk from using these chemicals for vegetation management on the ANF. It
is developed as an appendix to the FEIS for the ANF Land and Resource Management Plan.

Relationship To Other Analyses
The overall management of the ANF is governed by the ANF Land and Resource Management Plan. The effects
are disclosed in the Final Environmental Impact Statement (referred to as the Forest Plan; and Forest Plan FEIS).
The Forest Plan allocates land to broad management prescriptions, defines management objectives for these areas,
and provides standards and guidelines designed to mitigate potential adverse impacts. The Forest Plan FEIS
evaluates a range of alternatives for managing the ANF to address the significant issues identified during the
public involvement process.
Four risk analyses precede this document and are described below.
•
•

•

•

The 1986 Forest Plan contains a brief analysis of the human health effects of glyphosate (1986 Forest
Plan FEIS, p. 4-40; 1986 Forest Plan, p. D-15).
In February 1989, the U.S. Department of Agriculture, Forest Service, Southern Region, issued a Final
Environmental Impact Statement for Vegetation Management in the Coastal Plain/Piedmont (USDA FS
1989). It addressed broad vegetation management options for 4.6 million acres of National Forest Land,
including the use of 11 herbicides and 3 additives. It contained a detailed Risk Assessment that
documents the probable health effects from using these herbicides and additives.
A more comprehensive ANF risk analysis completed in 1991 as part of an ANF Environmental Impact
Statement for Understory Vegetation Management (USDA FS, 1991, Appendix A) provided additional
and up to date information on glyphosate. It also included a detailed and comprehensive analysis of
sulfometuron methyl, and it amended the 1986 Forest Plan to permit ANF personnel to consider using it
in future projects. The “Human Health Risk Assessment” (USDA FS, 1991, Appendix A) and the
“Wildlife and Aquatic Species Risk Assessment for Sulfometuron Methyl and Glyphosate Treatment”
(USDA FS, 1991, Appendix C) incorporated a substantial amount of the Southern Region analysis by
reference.
Syracuse Environmental Research Associates (SERA) has completed 16 national herbicide risk
assessments for the USDA Forest Service that are pertinent to this analysis. They are found at http:
//www.fs.fed.us/foresthealth/pesticide/risk.shtm.l

This human health risk assessment for the ANF incorporates by reference (40 CFR 1502.21) a substantial portion
of the analyses SERA has completed, as well as some information from the 1991 ANF Understory Vegetation
Management EIS (USDA FS, 1991) and the 1989 Southern Region FEIS (USDA FS, 1989) mentioned above.
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Source Of Information For This Risk Assessment
Earlier human health risk assessments for the ANF were prepared in 1991 and 1997 (USDA FS 1991, 1997a).
They were based on Appendix A of the Southern Region FEIS (USDA FS 1989). They provide some information
useful for this current assessment, but since then a more comprehensive risk assessment has been done by
Syracuse Environmental Research Associates, Inc., (SERA) under contract to USDA Forest Service. The products
of their work are available “on-line” at http: //www.fs.fed.us/foresthealt/pesticide. The SERA assessments for
glyphosate (SERA 2003a, b) and sulfometuron methyl (SERA 2004a, b) are more comprehensive and use risk
assessment procedures more consistent with the contemporary approaches used by EPA for this same purpose.
Some of the information cited in this appendix is from the ANF 1991 and 1997 FEIS documents (USDA FS 1991,
1997a), but most of the information is from the SERA documents. Appropriate citations are used to clearly
indicate the sources of the material.
The SERA analyses encompass a wide array of environmental conditions encountered on National Forests, and
includes conditions found on the ANF. For this reason the SERA analyses are considered to be pertinent to ANF
operations, and the risk assessments in this document are drawn from SERA (2003a, b; 2004a, b) documents.
Pertinent information published since the completion of the SERA documents are included where appropriate.
Specific information (and literature citations) on toxicity (hazard analysis) and exposure (exposure analysis) are in
the SERA documents and are not necessarily repeated here in all cases. This risk assessment draws heavily on and
from the SERA risk analyses but is not necessarily a verbatim reproduction of the SERA documents. This risk
assessments adjusts the SERA analyses for ANF herbicide application rates, herbicide practices and
environmental conditions to make the assessments specific to the ANF.
In addition to the SERA documents, we have made liberal use of a variety of major reviews that have been
developed by or for the USDA Forest Service, the U.S. Environmental Protection Agency (U.S. EPA), the United
States Department of Human and Health Services (USDHHS) Agency for Toxic Substances and Disease Registry,
and the California Department of Pesticide Registration. Several thorough reviews have also been published in the
open scientific literature. The reviews cited have been prepared with access to proprietary data not accessible to
the public except under confidentiality agreements. All of the governmental reviews are publicly available on-line
and in some libraries. Review series used for this assessment included:
•

•

U.S. EPA Pesticide Tolerances. For any pesticide that may be used in crop agriculture, U.S. EPA
examines and discusses the toxicology and environmental fate to determine acceptable limits for human
exposure. As part of this exercise, the agency determines the No Observed Adverse Effect Level
(NOAEL; defined as the maximum exposure level at which there is no statistically or biologically
significant increase in the frequency or severity of adverse effects between the exposed test population
and its appropriate untreated control population) and the reference dose (RfD; defined as the dose of a
pesticide that the EPA considers safe for daily consumption by humans without adverse health effects),
which are essential for systemic risk assessments. EPA documents on pesticide tolerances are found in the
Federal Register (published by the Office of the Federal Register, National Archives and Records
Administration), which may be accessed at www.epa.gov/fedrgstr.
California Department of Pesticide Regulation reviews pesticide registrations and some other chemicals
independently of the U.S. EPA. These are available on line at www.cdpr.ca.gov/docs/toxsums/toxsumlist.

This ANF risk assessment frequently cites and incorporates material from these two sources. In some cases, the
material is attributed to these review documents and, as necessary in other cases, to the original literature cited in
these other reports. Citation reflects acceptance of the literature as sound, except as noted.
In addition, to identify specific literature or other sources of information that may not have been included in these
earlier reviews, electronic on-line searches of published scientific literature were conducted. Search engines used
included Medline (maintained by the U.S. Library of Medicine and the National Institutes of Health); Agricola
(maintained by USDA’s National Agriculture Library and includes agricultural and forestry literature);
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Cambridge Scientific Abstracts® including Toxline, Environmental Sciences and Pollution Management, and
Aquatic Sciences and Fisheries Abstracts. In addition, searches were made in the Federal Register for rules,
proposed rules and notices of federal agencies and organizations. Searches for commercial product information
incorporated Google® and Google Scholar® (on-line search engines)and databases for Material Data Safety Sheets
(contains important health, safety, and environmental information needed regarding the safe handling, transport
and storage of pesticides and surfactant).

Organization Of This Risk Assessment
Section 1 presents the purpose, describes the structure, and outlines the methodology of the risk assessment.
Section 2 outlines vegetation management programs that use herbicides and the application methods used.
Section 3 describes the hazard assessment to include the mechanism of action, metabolism and toxic effects of
glyphosate for humans.
Section 4 describes the behavior (i.e., movement, persistence and fate) of glyphosate in the environment because
this information is important in the exposure analysis. It also describes the methods used to estimate levels of
glyphosate human exposure and resultant acute and long-term doses to workers and the public.
Section 5 analyzes the glyphosate human risk by comparing the results of the exposure analysis with the toxic
effect levels described in Section 3.
Section 6 describes the hazard assessment to include the mechanism of action, metabolism and toxic effects of
sulfometuron methyl for humans.
Section 7 describes the behavior (i.e., movement, persistence and fate) of sulfometuron methyl in the environment
because this information is important in the exposure analysis. It also describes the methods used to estimate
levels of sulfometuron methyl human exposure and resultant acute and long-term doses to workers and the public.
Section 8 analyzes the sulfometuron methyl human risk by comparing the results of the exposure analysis with the
toxic effect levels described in Section 6.

Overview Of The Human Health Risk Assessment Process
On a chemical by chemical basis, the pesticide human health risk assessment evaluates 1) hazard, i.e., toxicity, 2)
potency, i.e. dose-response relationship, and 3) exposure potential. Risk is characterized by comparing an internal
dose (estimated or calculated from an exposure assessment) to an acceptable intake level (based on hazard and
potency assessments). Exposure pathways include ingestion, inhalation, and dermal. Expected patterns of
exposure (magnitude, duration, and frequency) determine the need to assess acute and/or chronic risk. Assessment
of pesticide hazard is divided into two categories; those chemicals which are considered carcinogens and those
that are not.
For non-carcinogens it is assumed that there is a dose (threshold), below which there is no observable adverse
effect (NOAEL). Acceptable intake is based on the NOAEL for the most sensitive toxicity endpoint and safety
factors. As in almost all cases animal studies are used to evaluate human risk, safety factors are added to account
for uncertainty in extrapolation from animals to humans, as well as variation in human susceptibility and other
uncertainties associated with toxicity testing. Toxicity testing covers a broad range of adverse effects, to include
effects on the nervous system, immune system, endocrine system, reproductive and teratogenic effects, irritation
and sensitization of the skin and eyes. However a specific disease state need not be identified; often the most
sensitive adverse effect is the lack of weight gain. The outcome of this process is the reference dose (RfD), the
dose of a pesticide that EPA considers safe for daily consumption by humans without adverse heath effects.
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For most carcinogens the assumption is that no threshold exists (i.e., exposure to a single molecule can cause
cancer), and risk is determined based on probability. Carcinogenic potency is defined by the dose which results in
an unacceptable probability of increased risk of cancer in a lifetime; the lower the dose the more potent the
carcinogen. The upper bound of the 95% confidence limit is used to account for extrapolation from animals to
humans, variation in human susceptibility, and other uncertainties. In addition to the pesticide active ingredient,
all impurities and metabolites of toxicological concern should be evaluated, as well as the other ingredients in the
formulated product (sometimes referred to as inerts) and spray adjuvants (see also pp. G1-36 to G1-38 and G1101 and G1-102). Using this approach, the U.S. Environmental Protection Agency (U.S. EPA), the World Heath
Organization (WHO) and regulatory agencies in most developed countries have developed pesticide human health
standards for acceptable intake.

Variability and Uncertainty in Risk Assessment (SERA 2003a, b).
Risk assessments are usually expressed with numbers; however, the numbers are far from exact. Variability and
uncertainty may be dominant factors in any risk assessment, and these factors should be expressed. Within the
context of a risk assessment, the terms variability and uncertainty signify different conditions.
Variability reflects the knowledge of how things may change. Variability may take several forms. For this risk
assessment, three types of variability are distinguished: statistical, situational, and arbitrary. Statistical variability
reflects, at least, apparently random patterns in data. For example, various types of estimates used in this risk
assessment involve relationships of certain physical properties to certain biological properties. In such cases, best
or maximum likelihood estimates can be calculated as well as upper and lower confidence intervals that reflect the
statistical variability in the relationships. Situational variability describes variations depending on known
circumstances. For example, the application rate or the applied concentration of an herbicide will vary according
to local conditions and goals. As discussed in the following section, the limits on this variability are known and
there is some information to indicate what the variations are. In other words, situational variability is not random.
Arbitrary variability, as the name implies, represents an attempt to describe changes that cannot be characterized
statistically or by a given set of conditions that cannot be well defined. This type of variability dominates some
spill scenarios involving either a spill of a chemical on to the surface of the skin or a spill of a chemical into
water. In either case, exposure depends on the amount of chemical spilled and the area of skin or volume of water
that is contaminated.
Variability reflects knowledge or at least an explicit assumption about how things may change, while uncertainty
reflects a lack of knowledge. For example, the focus of the human health dose-response assessment is an
estimation of an “acceptable” or “no adverse effect” dose that will not be associated with adverse human health
effects. For glyphosate, sulfometuron-methyl, and for most other chemicals, however, this estimation regarding
human health must be based on data from experimental animal studies, which cover only a limited number of
effects. Generally, judgment is the basis for the methods used to make the assessment. Although the judgments
may reflect a consensus (i.e., be used by many groups in a reasonably consistent manner), the resulting
estimations of risk cannot be proven analytically. In other words, the estimates regarding risk involve uncertainty.
The primary functional distinction between variability and uncertainty is that variability is expressed
quantitatively, while uncertainty is generally expressed qualitatively.
In considering different forms of variability, almost no risk estimate presented in this document is given as a
single number. Usually, risk is expressed as a central estimate and a range, which is sometimes very large.
Because of the need to encompass many different types of exposure as well as the need to express the
uncertainties in the assessment, this risk assessment involves numerous calculations.
Most of the calculations are relatively simple, and the very simple calculations are included in the body of the
document. Some of the calculations, however, are cumbersome. For those calculations, see glyphosate worksheets
in SERA (2003b) and sulfometuron methyl worksheets in SERA (2004b). The worksheets provide the detail for
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the estimates cited in the body of the document. The worksheets are divided into the following sections: general
data and assumptions, chemical specific data and assumptions, exposure assessments for workers, exposure
assessments for the general public, and exposure assessments for effects on non-target organisms. Two versions
of the worksheets are available: one in a word processing format and one in a spreadsheet format. The worksheets
that are in the spreadsheet format are used only as a check of the worksheets that are in the word processing
format.
Presented here are human health risk assessments for products containing the active ingredients glyphosate and
sulfometuron-methyl. Each risk assessment has four major sections, including an identification of human health
hazards, an assessment of potential for exposure, an assessment of the dose-response relationships, and a
characterization of the risks associated with plausible levels of exposure. These are the basic steps recommended
by the National Research Council of the National Academy of Sciences (NRC 1983) for conducting and
organizing risk assessments.
This is a technical support document, and it addresses some specialized technical areas. Nevertheless an effort
was made to ensure that the document could be understood by individuals who do not have specialized training in
the chemical and biological sciences. Certain technical concepts, methods, and terms common to all parts of the
risk assessment are described in plain language in a separate document (SERA 2001). Some of the more
complicated terms and concepts are defined, as necessary, in the text. In addition, in Appendix G3 we provide an
acronym list, conversions between English and metric units, and a glossary of many of the terms used in
Appendix G1 and G2 .

Glyphosate and sulfometuron methyl literature searches
In the preparation of the SERA reports (SERA 1998, 2003a, 2004a), literature searches of glyphosate and
sulfometuron methyl were conducted in the open literature using PubMed, TOXLINE as well as the U.S. EPA
files. Several reviews and risk assessments completed by the U.S. EPA were also consulted.
For glyphosate these include the science chapters for human health (U.S. EPA/OPP 1993a), the U.S. EPA Reregistration Eligibility Decision (RED) document (U.S. EPA/OPP 1993), pesticide tolerances for glyphosate (U.S.
EPA/OPP 2002), the U.S. EPA Drinking Water Criteria Document on glyphosate (U.S. EPA/ODW 1992) and the
IRIS entry for this compound (U.S. EPA/IRIS 1993). Additional reviews consulted in the preparation of this
document include the EXTOXNET review of this compound (Extoxnet 1996), summaries prepared by the
registrant of glyphosate (Monsanto The Agricultural Group 1995a, b, c, d), risk assessments conducted by the
World Health Organization on glyphosate (WHO 1994) and AMPA, a metabolite of glyphosate (WHO 1998),
public health goals for concentrations of glyphosate in drinking water prepared by CalEPA (CalEPA 1997; Howd
et al. 2000), a reduced risk rationale for Roundup® ULTRA (Wratten 1998), a human health risk assessment on
glyphosate and glyphosate formulations published by Williams et al. (2000), as well as a review of environmental
concerns with the use of glyphosate (Cox 1998, 2002).
The search of U.S. EPA’s Federal Insecticide, Fungicide, Rodentcide Act/Confidential Business Information
(FIFRA/CBI) files indicated that there are 5829 submissions on glyphosate and glyphosate formulations. While
many of these studies were conducted to support the initial registration and re-registration of glyphosate, a
substantial number of studies (n=1288) were conducted and submitted to U.S. EPA after 1993, the date of the
U.S. EPA Re-registration Eligibility Decision document on glyphosate (U.S. EPA/OPP 1993). Because of the
extensive published literature on glyphosate, the re-registration document for glyphosate (U.S. EPA/OPP 1993)
was used where possible to summarize information for the earlier CBI studies. Although full copies of some key
studies (n=47) were obtained from the earlier CBI submissions, the acquisition of the CBI studies focused on the
post-1993 period (n=138). Full text copies of the CBI studies [n=185] were kindly provided by the U.S. EPA
Office of Pesticide Programs. The CBI studies were reviewed, and synopses of the information that can be
disclosed from most relevant studies are included in the appendices to SERA (2003a).
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SUMMARY OF THE HUMAN HEALTH RISK ASSESSMENT
The purpose of this risk assessment is to document potential human health effects from using the herbicides
glyphosate and sulfometuron methyl for vegetation management on the Allegheny National Forest (ANF). These
herbicides are an important tool (herbicide treatment of interfering understory vegetation) that could be used to
help sustain and improve the ability of the land to produce quality hardwood timber, to maintain wildlife habitat
and plant diversity, and to reduce impacts from invasive plant species. The ANF Land and Resource Management
Plan discusses herbicide use in detail.

Glyphosate: Trade Names: Glypro®, Rodeo®, Accord Concentrate®, Foresters’®
Glyphosate is commonly used in agriculture and as a home-use product. It controls a broad range of grasses,
weeds and woody brush species. Certain formulations are registered for use on orchards and vineyards and in
weed control prior to planting grains, soybeans, corn, and other food crops. They are also registered for forestry
use and for controlling grass and weeds in recreation areas, around schools, in parking lots and on other public
grounds. Glyphosate is applied on the ANF at a rate of one to four pounds of active ingredient per acre depending
on the management objective and method of application (approximately one to four quarts of formulated product).
It is mixed with water and in come cases with a small amount of a surfactant that helps the herbicide wet the
leaves to increase its effectiveness.
SERA (1996) summarizes formation on the environmental behavior of glyphosate as it relates to the risk
assessment process. Glyphosate is readily absorbed by foliage, is not metabolized in plants and primarily affects
plants by disrupting amino acid synthesis. Glyphosate has practically no leaching tendency because it binds
tightly to the soil. Complete and rapid degradation occurs in both soil and water by microbiological activity but
not by chemical activity. In soil, it is degraded by microorganisms to aminomethylphosphonate (AMPA), and to
an array of natural products such as carbon dioxide and water. Its half-life in soil (the time it takes for half of the
active ingredient to break down) is about two months. Comprehensive studies of the movement, persistence and
fate of glyphosate and AMPA in Oregon, Georgia and Michigan forests encompass a broad diversity of
environments (cool moist winter, warm dry summer in Oregon; warm to hot and moist conditions in Georgia; and
warm moist summer to cold dry winter in Michigan) making them particularly relevant to the ANF because it
covers the full range of conditions encountered on the ANF.
The hazard analysis established the U.S. EPA Reference Dose (RfD) as the appropriate basis for the risk
characterization. The RfD of 2 mg/kg/day is based on teratogenicity studies in rabbits, and is used for both acute
and long-term exposure scenarios. SERA (2003a) has extensive discussion of this RfD and critical toxicity values.
Glyphosate is neither carcinogenic nor mutagenic.
The exposure assessment established the levels and duration of exposure of workers and the general public under
a series of scenarios. The results are in a series of tables in the text of the exposure assessment section. For
proposed glyphosate applications in the ANF, central estimates of worker exposures span a factor of 28, from
0.0005 mg/kg/day to about 0.014 mg/kg/day. The upper range of exposures for the different application methods
and management needs are about a factor of 15 higher, spanning a range from about 0.007 mg/kg/day to 0.21
mg/kg/day.
For the general public, the exposure analysis shows that all of the acute exposure scenarios are primarily
accidental and are less than or similar to the general exposure scenarios in workers. The major exceptions are the
accidental direct spray of an unclothed child and consumption of water from a pond following an accidental spill.
Direct spray of an unclothed child associated with cut surface application results in estimates of exposure ranging
from 0.5 to 5.1 mg/kg. An accidental spill of 200 gallons of a field solution into a small pond is assumed for dilute
solutions (25 gal/acre) used for airblast and backpack applications. This results in modeled estimates of exposure
from consumption of pond water in the range of 0.2 to about 0.6 mg/kg/day. A 5 gallon spill of undiluted
produced is assumed for cut surface treatment. This is based on the maximum amount of product expected at a cut
Allegheny National Forest Final Environmental Impact Statement
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surface application site. Modeled estimates of exposure of this scenario are 0.5 to 2.3 mg/kg/day. These are
extraordinarily extreme, highly unlikely, and conservative scenarios that are used in all U.S. Forest Service risk
assessments.
The longer term or chronic exposure scenarios parallel the acute exposure scenarios for the consumption of
contaminated fruit, water, and fish but are based on estimated levels of exposure for longer periods after
application. The highest exposure for members of the general public for other scenarios is the longer-term
consumption of contaminated fruit, resulting in time-weighted average estimated doses of 0.2 to 0.3 mg/kg/day
for backpack applications for invasive species vegetation management.
The risk characterization for both workers and members of the general public are reasonably consistent and
unambiguous. For workers, the highest hazard quotient, i.e., 0.1, results from the upper range of exposure for
workers involved in backpack application for invasive species vegetation management, is below the level of
concern (hazard quotient, HQ, of 1) by a factor of about 10. The highest hazard quotient (HQ) for any accidental
exposure scenario for workers, i.e., 0.17 arises from the upper range of the exposure from cut surface application
involving a spill over the lower legs for one hour, is lower than the level of concern by a factor of 6.
For the general public two scenarios associated with cut surface applications result in an HQ that is greater than
one: accidental direct spray of an unclothed child resulting in an HQ of 2.5 and water consumption from a pond
following an accidental spill of 5 gallons of undiluted product resulting in a HQ of 1.5. All other exposure
scenarios for the general public result in HQ values that are less than one. The highest HQ from other exposure
scenarios is 0.15, which is about 7 times less than the level of concern (HQ of 1). It is the result of the longer-term
consumption of contaminated fruit by the general population.

Glyphosate Surfactants and Inerts
Prior to about 1996, some glyphosate formulations contained POEA surfactant at a level of up to about 20%. This
surfactant is not in any of the formulations proposed for use by the ANF as covered in this risk assessment. Some
formulations of glyphosate contain other surfactants or recommend the use of a surfactant to improve the efficacy
of glyphosate. The EPA has several lists (classes) of inert ingredients in pesticides (USEPA 1994). Specifically:
List 1=Toxicological concern;
List 2=Potentially toxic with high priority for testing;
List 3=Unknown toxicity; for inerts where “there was no basis for placing it on any of the other lists. The Agency
will continue to evaluate these chemical substances, as additional information becomes available, to determine if
reclassification to List 1, 2, or 4 is appropriate.”
List 4=minimum concern, further subdivided into List 4A=classified in U.S. EPA (1987) as List 4, and List 4B for
inerts with “sufficient information to conclude that current use patterns in pesticide products will not adversely
affect public health and the environment.”
All of the surfactants included in this ANF program have inert ingredients that are on EPA’s inert classification
lists 3 or 4b.

Sulfometuron Methyl: Trade Names: Oust®, Oust XP®
Sulfometuron methyl is a broad spectrum, pre-emergent and post-emergent herbicide. That is, it affects plants
both before and after they emerge from the ground. Its labeled uses include selective weed control in forestry,
roadsides, turf grass and other non-cropland applications. On the ANF, it would be sprayed on foliage at the
typical and maximum rates of 0.09 to 0.19 lbs a.i./acre mixed with 25 gallons of water.
Sulfometuron methyl is absorbed through plant leaves and by roots. In the plant, it suppresses and stops plant
growth by interfering with an enzyme that participates in amino acid synthesis. Sulfometuron methyl does not
absorb to soil particles as strongly as glyphosate, so it may move a small amount (up to several inches) in the root
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zone. In the soil environment, sulfometuron methyl is broken down by the addition of water under acid conditions
(acid hydrolysis) and by soil microorganisms. Photolysis (breakdown in sunlight) also occurs.
Sulfometuron methyl’s longevity in the soil is directly related to four soil characteristics: temperature, moisture,
pH (acidity) and organic matter content. With the soil characteristics present on the ANF, its half-life would be
less than two weeks. Principal breakdown products include saccharin, carbon dioxide and methyl 2(aminosulfonyl) benzoate. There is still some growth regulating effect on emerging grass seedlings for up to two
years, one of the benefits from using it for hardwood regeneration.
The hazard analysis established that the U.S. EPA Reference Dose (RfD) of 0.24 mg/kg/day for sulfometuron
methyl could be used for the risk assessment, but it also found a more conservative provisional reference dose of
0.2 mg/kg/day had been used in previous Forest Service risk assessments on sulfometuron methyl (Durkin 1998).
It is derived from the 2-year feeding study in rats by Mullin (1984), and is used in the current ANF risk
assessment for characterizing risks associated with chronic exposure to sulfometuron methyl. The U.S. EPA has
not derived an acute/single dose RfD for sulfometuron methyl, but a No Observed Adverse Effect Level
(NOAEL) of 86.6 mg/kg/day was reported for decreased maternal and fetal body weights in rats following 10-day
gestational exposure of dams (Lu 1981). Using a NOAEL 86.6 mg/kg/day and margin of exposure of 100, a
provisional acute RfD is calculated as 0.87 mg/kg/day, and is used in this assessment for characterizing risks
associated with acute exposure to sulfometuron methyl. Data reviewed in this assessment provide no evidence
that exposure to sulfometuron methyl poses a carcinogenic or mutagenic risk to humans.
The risk analysis shows that typical exposures to sulfometuron methyl do not lead to estimated doses that exceed
a level of concern. For workers, no exposure scenarios, acute or chronic, exceed the RfD at the upper bound of the
estimated dose associated with the maximum application rate of 0.19 lb a.i./acre. At the typical application rate of
0.9 lb a.i./acre HQ values range from 0.02 to 0.04. These estimates are 50 to 25 times lower than the level of
concern.
For the general public, exposure resulting from the consumption of contaminated water is closest to the level of
concern. The exposure estimate for the consumption by a child of contaminated water from a small pond
immediately after an accidental spill is 0.09, a factor of 11 below the HW. In addition, with the exception of
longer-term consumption of contaminated fruit (HW of 0.28), all of the longer-term exposure scenarios result in
HQs that are well below (>125 times) the level of concern.
The sulfometuron methyl risk characterization is relatively unambiguous: there is no route of exposure or
exposure scenario suggesting that workers or the general public will be at risk from acute or longer-term exposure
to sulfometuron methyl.

Sensitive Individuals
Within any population some individuals are hypersensitive. Individual susceptibility to the toxic effects of the
herbicides cannot be specifically predicted. A factor of 10 has traditionally been used (NAS 1977) to account for
inter-individual variation. The hazard quotient approach used in this risk assessment takes into account much of
the variation in a human’s response, incorporating a factor of 10 for interspecies variation and an additional factor
of 10 for within-species variation, resulting in a combined factor of 100. In addition, the 1996 Food Quality
Protection Act (FQPA) established a new standard of safety; EPA must conclude with “reasonable certainty” that
“no harm” will come to infants and children or other sensitive individuals exposed to pesticides. In cases where
evidence suggest that current margins of exposure are not protective of sensitive individuals, EPA is required to
add an additional factor. Currently, as part of the re-registration process mandated by FQPA, EPA is evaluating
each pesticide active ingredient (~450) to determine the need for an additional factor to protect sensitive
individuals (particularly infants and children). EPA has completed more than 66% of these evaluations; prioritized
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based on potential human health risks. Glyphosate and sulfometuron methyl are considered low priority and have
yet to be evaluated. (http: //www.epa.gov/pesticides/reregistration/reports.htm).

Aggregate Exposure And Cumulative Risk
In this assessment, potential health risks associated with pesticide exposure are evaluated for individual pathways
of exposure for individual chemicals, and not on the potential for individuals to be exposed to multiple pesticides
by all pathways concurrently. In 1996, FQPA imposed the requirement to consider potential human health risks
from all pathways of dietary and nondietary exposures to more than one pesticide acting through a common
mechanism of toxicity. Aggregate exposure considers exposure to a single chemical by multiple pathways (food,
drinking water, drift, and work related exposures), and routes (ingestion, dermal, inhalation) of exposure.
Additionally, in assessing cumulative risk, the combined effect of exposure to multiple chemicals with a common
mechanism of toxicity is considered.
In the ANF, there are opportunities for workers and the general public to be exposed to multiple chemicals by
multiple pathways and routes of exposure. For example, an individual consuming contaminated fish might also
consume contaminated water and/or vegetation. For both glyphosate and sulfometuron methyl, these multiple
sources of exposure are inconsequential. The only substantial exposure scenario for acute exposures is the
consumption of contaminated water after a glyphosate spill into a small pond. All other plausible combinations of
exposures, would not exceed the level of concern. Similarly for longer-term exposures the overriding route of
exposure is the consumption of glyphosate-contaminated vegetation. Adding all other sources of exposure would
have no substantial impact on the hazard quotient.
Individuals may also be exposed to glyphosate and sulfometuron methyl from other sources not related to ANF
activities. For example, glyphosate has a number of approved uses on crops, and some exposure to glyphosate in
crop residues is likely. The U.S. EPA/OPP (2002) has estimated that residues of glyphosate on crops could
account for about 1% of the RfD. The ANF upper limit of glyphosate exposure is in the consumption of
contaminated vegetation, which results in a hazard quotient of 0.14. Increasing this to include the possible
contribution from residues on crops does not increase the HQ to the level of concern. The ANF contribution plus
the dietary contribution is HQ = 0.14 + 0.01 = 0.15, which is more than 6 times less than the level of concern.
Lastly, there is no evidence to suggest that a common mechanism of toxicity exists for glyphosate, sulfometuron
methyl, inerts, or surfactants used in the ANF.

Synergism And Mixtures Of Glyphosate And Sulfometuron Methyl Herbicides
The EPA guidelines for assessing the risk from exposures to chemical mixtures (EPA 1986b) recommend using
additive models when little information exists on the toxicity of the mixture, and when components of the mixture
appear to induce the same toxic effect by the same mode of action. They suggest that “There seems to be a
consensus that for public health concerns regarding causative (toxic) agents, the additive model is more
appropriate than any multiplicative model.”
On the basis of the maximum doses for workers (backpack application) in this risk assessment, the largest
additive HQ is 0.81, which is less than the level of concern (HQ = 1.0). Based on this we conclude the likelihood
is low of adverse toxicological effects from the combination of glyphosate and sulfometuron methyl.
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SECTION 1. INTRODUCTION AND PURPOSE
The purpose of this risk assessment is to document probable effects on human health from using the herbicides
glyphosate and sulfometuron methyl for vegetation management on the Allegheny National Forest (ANF).
The use of various types of chemicals plays an important role in maintaining the high living standards today's
society expects. However, increased use of chemicals has created social concerns about human health effects
relative to the benefits chemicals provide. Knowing the probable health effects of the herbicides glyphosate and
sulfometuron methyl is very important to a number of readers. For this reason, detailed information about these
herbicides that might otherwise be included in this analysis by reference will be covered in enough detail to
maintain clarity.
This new ANF risk assessment contains information about how the risk analyses were performed, including a
summary of exposure routes and amount of exposure, the associated inherent hazard posed by each herbicide, and
an overall assessment of the resultant risk from using these chemicals for vegetation management on the ANF. It
is developed as an appendix to the FEIS for the ANF Land and Resource Management Plan.

Relationship To Other Analyses
The overall management of the ANF is governed by the ANF Land and Resource Management Plan. The effects
are disclosed in the Final Environmental Impact Statement (referred to as the Forest Plan; and Forest Plan FEIS).
The Forest Plan allocates land to broad management prescriptions, defines management objectives for these areas,
and provides standards and guidelines designed to mitigate potential adverse impacts. The Forest Plan FEIS
evaluates a range of alternatives for managing the ANF to address the significant issues identified during the
public involvement process.
Four risk analyses precede this document and are described below.
•
•

•

•

The 1986 Forest Plan contains a brief analysis of the human health effects of glyphosate (1986 Forest
Plan FEIS, p. 4-40; 1986 Forest Plan, p. D-15).
In February 1989, the U.S. Department of Agriculture, Forest Service, Southern Region, issued a Final
Environmental Impact Statement for Vegetation Management in the Coastal Plain/Piedmont (USDA FS
1989). It addressed broad vegetation management options for 4.6 million acres of National Forest Land,
including the use of 11 herbicides and 3 additives. It contained a detailed Risk Assessment that
documents the probable health effects from using these herbicides and additives.
A more comprehensive ANF risk analysis completed in 1991 as part of an ANF Environmental Impact
Statement for Understory Vegetation Management (USDA FS, 1991, Appendix A) provided additional
and up to date information on glyphosate. It also included a detailed and comprehensive analysis of
sulfometuron methyl, and it amended the 1986 Forest Plan to permit ANF personnel to consider using it
in future projects. The “Human Health Risk Assessment” (USDA FS, 1991, Appendix A) and the
“Wildlife and Aquatic Species Risk Assessment for Sulfometuron Methyl and Glyphosate Treatment”
(USDA FS, 1991, Appendix C) incorporated a substantial amount of the Southern Region analysis by
reference.
Syracuse Environmental Research Associates (SERA) has completed 16 national herbicide risk
assessments for the USDA Forest Service that are pertinent to this analysis. They are found at http:
//www.fs.fed.us/foresthealth/pesticide/risk.shtm.l

This human health risk assessment for the ANF incorporates by reference (40 CFR 1502.21) a substantial portion
of the analyses SERA has completed, as well as some information from the 1991 ANF Understory Vegetation
Management EIS (USDA FS, 1991) and the 1989 Southern Region FEIS (USDA FS, 1989) mentioned above.
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Source Of Information For This Risk Assessment
Earlier human health risk assessments for the ANF were prepared in 1991 and 1997 (USDA FS 1991, 1997a).
They were based on Appendix A of the Southern Region FEIS (USDA FS 1989). They provide some information
useful for this current assessment, but since then a more comprehensive risk assessment has been done by
Syracuse Environmental Research Associates, Inc., (SERA) under contract to USDA Forest Service. The products
of their work are available “on-line” at http: //www.fs.fed.us/foresthealt/pesticide. The SERA assessments for
glyphosate (SERA 2003a, b) and sulfometuron methyl (SERA 2004a, b) are more comprehensive and use risk
assessment procedures more consistent with the contemporary approaches used by EPA for this same purpose.
Some of the information cited in this appendix is from the ANF 1991 and 1997 FEIS documents (USDA FS 1991,
1997a), but most of the information is from the SERA documents. Appropriate citations are used to clearly
indicate the sources of the material.
The SERA analyses encompass a wide array of environmental conditions encountered on National Forests, and
includes conditions found on the ANF. For this reason the SERA analyses are considered to be pertinent to ANF
operations, and the risk assessments in this document are drawn from SERA (2003a, b; 2004a, b) documents.
Pertinent information published since the completion of the SERA documents are included where appropriate.
Specific information (and literature citations) on toxicity (hazard analysis) and exposure (exposure analysis) are in
the SERA documents and are not necessarily repeated here in all cases. This risk assessment draws heavily on and
from the SERA risk analyses but is not necessarily a verbatim reproduction of the SERA documents. This risk
assessments adjusts the SERA analyses for ANF herbicide application rates, herbicide practices and
environmental conditions to make the assessments specific to the ANF.
In addition to the SERA documents, we have made liberal use of a variety of major reviews that have been
developed by or for the USDA Forest Service, the U.S. Environmental Protection Agency (U.S. EPA), the United
States Department of Human and Health Services (USDHHS) Agency for Toxic Substances and Disease Registry,
and the California Department of Pesticide Registration. Several thorough reviews have also been published in the
open scientific literature. The reviews cited have been prepared with access to proprietary data not accessible to
the public except under confidentiality agreements. All of the governmental reviews are publicly available on-line
and in some libraries. Review series used for this assessment included:
•

•

U.S. EPA Pesticide Tolerances. For any pesticide that may be used in crop agriculture, U.S. EPA
examines and discusses the toxicology and environmental fate to determine acceptable limits for human
exposure. As part of this exercise, the agency determines the No Observed Adverse Effect Level
(NOAEL; defined as the maximum exposure level at which there is no statistically or biologically
significant increase in the frequency or severity of adverse effects between the exposed test population
and its appropriate untreated control population) and the reference dose (RfD; defined as the dose of a
pesticide that the EPA considers safe for daily consumption by humans without adverse health effects),
which are essential for systemic risk assessments. EPA documents on pesticide tolerances are found in the
Federal Register (published by the Office of the Federal Register, National Archives and Records
Administration), which may be accessed at www.epa.gov/fedrgstr.
California Department of Pesticide Regulation reviews pesticide registrations and some other chemicals
independently of the U.S. EPA. These are available on line at www.cdpr.ca.gov/docs/toxsums/toxsumlist.

This ANF risk assessment frequently cites and incorporates material from these two sources. In some cases, the
material is attributed to these review documents and, as necessary in other cases, to the original literature cited in
these other reports. Citation reflects acceptance of the literature as sound, except as noted.
In addition, to identify specific literature or other sources of information that may not have been included in these
earlier reviews, electronic on-line searches of published scientific literature were conducted. Search engines used
included Medline (maintained by the U.S. Library of Medicine and the National Institutes of Health); Agricola
(maintained by USDA’s National Agriculture Library and includes agricultural and forestry literature);
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Cambridge Scientific Abstracts® including Toxline, Environmental Sciences and Pollution Management, and
Aquatic Sciences and Fisheries Abstracts. In addition, searches were made in the Federal Register for rules,
proposed rules and notices of federal agencies and organizations. Searches for commercial product information
incorporated Google® and Google Scholar® (on-line search engines)and databases for Material Data Safety Sheets
(contains important health, safety, and environmental information needed regarding the safe handling, transport
and storage of pesticides and surfactant).

Organization Of This Risk Assessment
Section 1 presents the purpose, describes the structure, and outlines the methodology of the risk assessment.
Section 2 outlines vegetation management programs that use herbicides and the application methods used.
Section 3 describes the hazard assessment to include the mechanism of action, metabolism and toxic effects of
glyphosate for humans.
Section 4 describes the behavior (i.e., movement, persistence and fate) of glyphosate in the environment because
this information is important in the exposure analysis. It also describes the methods used to estimate levels of
glyphosate human exposure and resultant acute and long-term doses to workers and the public.
Section 5 analyzes the glyphosate human risk by comparing the results of the exposure analysis with the toxic
effect levels described in Section 3.
Section 6 describes the hazard assessment to include the mechanism of action, metabolism and toxic effects of
sulfometuron methyl for humans.
Section 7 describes the behavior (i.e., movement, persistence and fate) of sulfometuron methyl in the environment
because this information is important in the exposure analysis. It also describes the methods used to estimate
levels of sulfometuron methyl human exposure and resultant acute and long-term doses to workers and the public.
Section 8 analyzes the sulfometuron methyl human risk by comparing the results of the exposure analysis with the
toxic effect levels described in Section 6.

Overview Of The Human Health Risk Assessment Process
On a chemical by chemical basis, the pesticide human health risk assessment evaluates 1) hazard, i.e., toxicity, 2)
potency, i.e. dose-response relationship, and 3) exposure potential. Risk is characterized by comparing an internal
dose (estimated or calculated from an exposure assessment) to an acceptable intake level (based on hazard and
potency assessments). Exposure pathways include ingestion, inhalation, and dermal. Expected patterns of
exposure (magnitude, duration, and frequency) determine the need to assess acute and/or chronic risk. Assessment
of pesticide hazard is divided into two categories; those chemicals which are considered carcinogens and those
that are not.
For non-carcinogens it is assumed that there is a dose (threshold), below which there is no observable adverse
effect (NOAEL). Acceptable intake is based on the NOAEL for the most sensitive toxicity endpoint and safety
factors. As in almost all cases animal studies are used to evaluate human risk, safety factors are added to account
for uncertainty in extrapolation from animals to humans, as well as variation in human susceptibility and other
uncertainties associated with toxicity testing. Toxicity testing covers a broad range of adverse effects, to include
effects on the nervous system, immune system, endocrine system, reproductive and teratogenic effects, irritation
and sensitization of the skin and eyes. However a specific disease state need not be identified; often the most
sensitive adverse effect is the lack of weight gain. The outcome of this process is the reference dose (RfD), the
dose of a pesticide that EPA considers safe for daily consumption by humans without adverse heath effects.
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For most carcinogens the assumption is that no threshold exists (i.e., exposure to a single molecule can cause
cancer), and risk is determined based on probability. Carcinogenic potency is defined by the dose which results in
an unacceptable probability of increased risk of cancer in a lifetime; the lower the dose the more potent the
carcinogen. The upper bound of the 95% confidence limit is used to account for extrapolation from animals to
humans, variation in human susceptibility, and other uncertainties. In addition to the pesticide active ingredient,
all impurities and metabolites of toxicological concern should be evaluated, as well as the other ingredients in the
formulated product (sometimes referred to as inerts) and spray adjuvants (see also pp. G1-36 to G1-38 and G1101 and G1-102). Using this approach, the U.S. Environmental Protection Agency (U.S. EPA), the World Heath
Organization (WHO) and regulatory agencies in most developed countries have developed pesticide human health
standards for acceptable intake.

Variability and Uncertainty in Risk Assessment (SERA 2003a, b).
Risk assessments are usually expressed with numbers; however, the numbers are far from exact. Variability and
uncertainty may be dominant factors in any risk assessment, and these factors should be expressed. Within the
context of a risk assessment, the terms variability and uncertainty signify different conditions.
Variability reflects the knowledge of how things may change. Variability may take several forms. For this risk
assessment, three types of variability are distinguished: statistical, situational, and arbitrary. Statistical variability
reflects, at least, apparently random patterns in data. For example, various types of estimates used in this risk
assessment involve relationships of certain physical properties to certain biological properties. In such cases, best
or maximum likelihood estimates can be calculated as well as upper and lower confidence intervals that reflect the
statistical variability in the relationships. Situational variability describes variations depending on known
circumstances. For example, the application rate or the applied concentration of an herbicide will vary according
to local conditions and goals. As discussed in the following section, the limits on this variability are known and
there is some information to indicate what the variations are. In other words, situational variability is not random.
Arbitrary variability, as the name implies, represents an attempt to describe changes that cannot be characterized
statistically or by a given set of conditions that cannot be well defined. This type of variability dominates some
spill scenarios involving either a spill of a chemical on to the surface of the skin or a spill of a chemical into
water. In either case, exposure depends on the amount of chemical spilled and the area of skin or volume of water
that is contaminated.
Variability reflects knowledge or at least an explicit assumption about how things may change, while uncertainty
reflects a lack of knowledge. For example, the focus of the human health dose-response assessment is an
estimation of an “acceptable” or “no adverse effect” dose that will not be associated with adverse human health
effects. For glyphosate, sulfometuron-methyl, and for most other chemicals, however, this estimation regarding
human health must be based on data from experimental animal studies, which cover only a limited number of
effects. Generally, judgment is the basis for the methods used to make the assessment. Although the judgments
may reflect a consensus (i.e., be used by many groups in a reasonably consistent manner), the resulting
estimations of risk cannot be proven analytically. In other words, the estimates regarding risk involve uncertainty.
The primary functional distinction between variability and uncertainty is that variability is expressed
quantitatively, while uncertainty is generally expressed qualitatively.
In considering different forms of variability, almost no risk estimate presented in this document is given as a
single number. Usually, risk is expressed as a central estimate and a range, which is sometimes very large.
Because of the need to encompass many different types of exposure as well as the need to express the
uncertainties in the assessment, this risk assessment involves numerous calculations.
Most of the calculations are relatively simple, and the very simple calculations are included in the body of the
document. Some of the calculations, however, are cumbersome. For those calculations, see glyphosate worksheets
in SERA (2003b) and sulfometuron methyl worksheets in SERA (2004b). The worksheets provide the detail for
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the estimates cited in the body of the document. The worksheets are divided into the following sections: general
data and assumptions, chemical specific data and assumptions, exposure assessments for workers, exposure
assessments for the general public, and exposure assessments for effects on non-target organisms. Two versions
of the worksheets are available: one in a word processing format and one in a spreadsheet format. The worksheets
that are in the spreadsheet format are used only as a check of the worksheets that are in the word processing
format.
Presented here are human health risk assessments for products containing the active ingredients glyphosate and
sulfometuron-methyl. Each risk assessment has four major sections, including an identification of human health
hazards, an assessment of potential for exposure, an assessment of the dose-response relationships, and a
characterization of the risks associated with plausible levels of exposure. These are the basic steps recommended
by the National Research Council of the National Academy of Sciences (NRC 1983) for conducting and
organizing risk assessments.
This is a technical support document, and it addresses some specialized technical areas. Nevertheless an effort
was made to ensure that the document could be understood by individuals who do not have specialized training in
the chemical and biological sciences. Certain technical concepts, methods, and terms common to all parts of the
risk assessment are described in plain language in a separate document (SERA 2001). Some of the more
complicated terms and concepts are defined, as necessary, in the text. In addition, in Appendix G3 we provide an
acronym list, conversions between English and metric units, and a glossary of many of the terms used in
Appendix G1 and G2 .

Glyphosate and sulfometuron methyl literature searches
In the preparation of the SERA reports (SERA 1998, 2003a, 2004a), literature searches of glyphosate and
sulfometuron methyl were conducted in the open literature using PubMed, TOXLINE as well as the U.S. EPA
files. Several reviews and risk assessments completed by the U.S. EPA were also consulted.
For glyphosate these include the science chapters for human health (U.S. EPA/OPP 1993a), the U.S. EPA Reregistration Eligibility Decision (RED) document (U.S. EPA/OPP 1993), pesticide tolerances for glyphosate (U.S.
EPA/OPP 2002), the U.S. EPA Drinking Water Criteria Document on glyphosate (U.S. EPA/ODW 1992) and the
IRIS entry for this compound (U.S. EPA/IRIS 1993). Additional reviews consulted in the preparation of this
document include the EXTOXNET review of this compound (Extoxnet 1996), summaries prepared by the
registrant of glyphosate (Monsanto The Agricultural Group 1995a, b, c, d), risk assessments conducted by the
World Health Organization on glyphosate (WHO 1994) and AMPA, a metabolite of glyphosate (WHO 1998),
public health goals for concentrations of glyphosate in drinking water prepared by CalEPA (CalEPA 1997; Howd
et al. 2000), a reduced risk rationale for Roundup® ULTRA (Wratten 1998), a human health risk assessment on
glyphosate and glyphosate formulations published by Williams et al. (2000), as well as a review of environmental
concerns with the use of glyphosate (Cox 1998, 2002).
The search of U.S. EPA’s Federal Insecticide, Fungicide, Rodentcide Act/Confidential Business Information
(FIFRA/CBI) files indicated that there are 5829 submissions on glyphosate and glyphosate formulations. While
many of these studies were conducted to support the initial registration and re-registration of glyphosate, a
substantial number of studies (n=1288) were conducted and submitted to U.S. EPA after 1993, the date of the
U.S. EPA Re-registration Eligibility Decision document on glyphosate (U.S. EPA/OPP 1993). Because of the
extensive published literature on glyphosate, the re-registration document for glyphosate (U.S. EPA/OPP 1993)
was used where possible to summarize information for the earlier CBI studies. Although full copies of some key
studies (n=47) were obtained from the earlier CBI submissions, the acquisition of the CBI studies focused on the
post-1993 period (n=138). Full text copies of the CBI studies [n=185] were kindly provided by the U.S. EPA
Office of Pesticide Programs. The CBI studies were reviewed, and synopses of the information that can be
disclosed from most relevant studies are included in the appendices to SERA (2003a).
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To update the literature on glyphosate for this appendix we searched current publications using PubMed®,
TOXLINE®, Google® and Google Scholar®, and new information on glyphosate has been incorporated. The
literature database searches focused on publications released from 2002 through July 2005.
For sulfometuron methyl some of the early literature is summarized in earlier risk assessments and environmental
impact statements on this compound (USDA 1989a, b, c) as well as a Chemical Background Statement prepared
by USDA (1989d). The literature also contains two brief reviews of the toxicology of sulfometuron methyl (Cox
1993, Extoxnet 1994); however there are no detailed reviews regarding the human health or ecological effects of
Oust®. Moreover, almost all of the mammalian toxicology studies and most of the ecotoxicology studies are
unpublished reports submitted to the U.S. EPA as part of the registration process for this compound.
Because of the lack of a detailed, recent review concerning Oust® and the preponderance of unpublished relevant
data in U.S. EPA files, a complete search of the U.S. EPA files was conducted by SERA. Full text copies of all
relevant studies were kindly provided by the U.S. EPA Office of Pesticide Programs. The studies were reviewed,
and synopses of the most relevant studies are provided in the appendices of previous publications by SERA
(1998, 2004a). The U.S. EPA Re-registration Eligibility Decision (RED) document on sulfometuron methyl is
scheduled for release in September 2008.
To update the literature on sulfometuron methyl for this appendix we searched current publications using
PubMed®, TOXLINE®, Google® and Google Scholar®. No new information on sulfometuron methyl relevant to
this analysis was found. The literature database searches focused on publications released from 2003 through July
2005.
The human health risk assessments presented in this appendix are not, and are not intended to be, comprehensive
summaries of all of the available information, and these risk assessments do not cite all of the available literature.
The level of detail presented in the SERA (1998, 2003a, and 2004a) appendices and the discussions in this ANF
risk assessment are intended to be sufficient to support a review of the risk analyses.
The ANF will update this and other similar risk assessments on a periodic basis and welcomes input from the
general public on the selection of studies included in the risk assessment. This input is helpful, however, only if
recommendations for including additional studies in the body of these risk assessments specify why and/or how
the new or not previously included information would be likely to alter the conclusions reached in the risk
assessments.
For the most part, the risk assessment methods used in this document are similar to those used in risk assessments
previously conducted for the U.S. Forest Service as well as risk assessments conducted by other government
agencies. Details regarding the specific methods used to prepare the human health risk assessment are provided in
SERA (2001).
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To update the literature on glyphosate for this appendix we searched current publications using PubMed®,
TOXLINE®, Google® and Google Scholar®, and new information on glyphosate has been incorporated. The
literature database searches focused on publications released from 2002 through July 2005.
For sulfometuron methyl some of the early literature is summarized in earlier risk assessments and environmental
impact statements on this compound (USDA 1989a, b, c) as well as a Chemical Background Statement prepared
by USDA (1989d). The literature also contains two brief reviews of the toxicology of sulfometuron methyl (Cox
1993, Extoxnet 1994); however there are no detailed reviews regarding the human health or ecological effects of
Oust®. Moreover, almost all of the mammalian toxicology studies and most of the ecotoxicology studies are
unpublished reports submitted to the U.S. EPA as part of the registration process for this compound.
Because of the lack of a detailed, recent review concerning Oust® and the preponderance of unpublished relevant
data in U.S. EPA files, a complete search of the U.S. EPA files was conducted by SERA. Full text copies of all
relevant studies were kindly provided by the U.S. EPA Office of Pesticide Programs. The studies were reviewed,
and synopses of the most relevant studies are provided in the appendices of previous publications by SERA
(1998, 2004a). The U.S. EPA Re-registration Eligibility Decision (RED) document on sulfometuron methyl is
scheduled for release in September 2008.
To update the literature on sulfometuron methyl for this appendix we searched current publications using
PubMed®, TOXLINE®, Google® and Google Scholar®. No new information on sulfometuron methyl relevant to
this analysis was found. The literature database searches focused on publications released from 2003 through July
2005.
The human health risk assessments presented in this appendix are not, and are not intended to be, comprehensive
summaries of all of the available information, and these risk assessments do not cite all of the available literature.
The level of detail presented in the SERA (1998, 2003a, and 2004a) appendices and the discussions in this ANF
risk assessment are intended to be sufficient to support a review of the risk analyses.
The ANF will update this and other similar risk assessments on a periodic basis and welcomes input from the
general public on the selection of studies included in the risk assessment. This input is helpful, however, only if
recommendations for including additional studies in the body of these risk assessments specify why and/or how
the new or not previously included information would be likely to alter the conclusions reached in the risk
assessments.
For the most part, the risk assessment methods used in this document are similar to those used in risk assessments
previously conducted for the U.S. Forest Service as well as risk assessments conducted by other government
agencies. Details regarding the specific methods used to prepare the human health risk assessment are provided in
SERA (2001).
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SECTION 2. VEGETATION MANAGEMENT PROGRAMS
This section describes the annual herbicide vegetation management programs that the U.S. Forest Service
conducts on the ANF. Application methods, equipment, surfactants, and herbicides used in those programs are
identified. In addition, mitigation measures used to minimize the possible adverse effects of the herbicides on
human health and the environment are referenced. Herbicide application rates for the different methods are also
given. More detailed descriptions of the Forest Service vegetation management programs are in the ANF Land
and Resource Management Plan (primarily Appendix A).

Program Descriptions
The ANF conducts vegetation management using herbicides to help achieve the following objectives:
•
•
•
•
•
•
•

sustain forest cover over the long term,
restore forest understories to more diverse vegetation conditions,
maintain tree species diversity in young stands,
maintain the integrity of improvements (such as electric fences),
sustain and improve the production of forest products,
assist in developing and maintaining certain types of wildlife habitat, visual enhancements (such as
scenic overlooks), heritage resources, and
treat/control native and non-native invasive plant species.

Occasionally, forested areas where the understory vegetation has been treated with herbicides may be prescribed
burned during subsequent year(s) in order to further enhance oak seedling development. This is referred to as a
“brown-and-burn” reforestation activity.

Sustaining Forest Cover, the Production of Forest Products and Maintaining
Improvements
The understories of many stands on the ANF contain ground covers of ferns and grass or of understory trees (such
as striped maple and thickets of small American beech) that interfere with the development of a wide variety of
other species. Occasionally other species (such as birch and Rubus spp.) have demonstrated this same ability to
interfere. These plants have the ability to completely dominate understory vegetation and to limit the development
of a wide variety of desired tree seedlings, shrubs, and herbaceous plants. To control the interfering vegetation,
understory vegetation on selected sites is sprayed between July and mid-September with glyphosate and/or
sulfometuron methyl, often using a vehicle-mounted sprayer. Generally one pound of glyphosate and/or two
ounces of sulfometuron methyl mixed with 25 gallons of water are applied per acre. Hand treatments using
selective application techniques are desirable under certain situations. A portion of the overstory trees may be
removed to let in more light in order to enhance new seedling and herbaceous plant development.
Glyphosate is a broad-spectrum herbicide that is effective on a wide variety of vegetation species. When ferns are
present, the glyphosate sprayed on them is absorbed through the foliage and then translocated through the plant to
the underground stem or rhizome. Any part of the rhizome into which the glyphosate does not translocate is
capable of forming a new plant. As the spray vehicle passes through the area, its rubber tires or metal tracks sever
the rhizome into small segments. Since these segments are no longer attached to the rest of the fern plant, the
glyphosate will not reach them. They then can quickly grow to form new fern plants. If not controlled with a
second application of glyphosate, the ferns can reinvade the stand within a few years.
In addition, when these areas are partially cut to provide light for new seedlings, the forest floor is disturbed by
the logging equipment and the skidding of logs. In many areas, the forest floor contains many seeds of grasses and
sedges. These seeds germinate on disturbed areas and sometimes these plants recapture the sites before new trees
become established.
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Local research and operational experience has shown that a small amount of sulfometuron methyl provides more
effective control of ferns, sedges, and grasses (both mature plants and seed banks), thus eliminating the need for a
second glyphosate treatment.
Depending on the type of interfering vegetation present, one of several herbicide mixtures will be used:
sulfometuron methyl alone, glyphosate alone, or a mixture of the two. All of these will be mixed and applied with
25 gal water/acre. When glyphosate and sulfometuron methyl are applied as a mixture, the same amount of each
herbicide is used as when they are applied separately. The spray mixture will not need to contain sulfometuron
methyl if the understory does not include ferns, grasses, or sedges. The mixture often includes a spreader or
surfactant that helps the herbicide wet the leaves better in order to increase its effectiveness.
In certain young established stands, herbicide treatments are an important tool that can be used to assist in
maintaining tree species diversity. Desired tree seedlings or saplings sometimes grow more slowly than other
competing vegetation in young, developing forest stands. In order to assure the desired seedlings/saplings survive,
we release them by cutting down or treating the taller, competing vegetation. Release can be used to regulate tree
species composition to species best suited for either even-aged or uneven-aged management or for site conditions.
Release can also promote growth and survival of species not common on the site that are at risk of being killed by
species that can outgrow them. Selective cut surface herbicide treatments can be an especially effective release
tool when the trees to remove are known sprouters or when stem density is so high that felling the stems would
unduly damage the favored residual trees.
Herbicides may also be used to control woody plants, ferns, and grasses to prevent them from contacting and
short-circuiting electric fences. Hand treatment methods (such as cut surface, foliar treatment with a backpack
applicator, etc.) would normally be most appropriate.

Developing and Maintaining Wildlife Habitat and Visual Enhancements
The same understory species (ferns, grasses, striped maple, beech thickets) that interfere with the establishment
and growth of tree seedlings needed to help sustain forest cover can also interfere with the development and
maintenance of desired wildlife habitat. Examples include the following:
•

Backpack foliar or cut surface herbicide treatments can be used to prepare sites for wildlife shrub
plantings or to help maintain them once they have been planted. Backpack foliar application would be
used to reduce grass, fern, and weed competition around shrub plantings. Cut surface treatments may be
most appropriate to remove encroaching woody vegetation, such as black locust, or to create snags.

•

Mechanical foliar herbicide treatments can be used to remove competing vegetation prior to creating
warm season grass openings that provide food and cover for a variety of game birds, small mammals, and
songbirds. Once grassy openings are established, backpack foliar or cut-surface herbicide treatments can
be used to selectively remove unwanted vegetation that is invading the site.

Backpack foliar or cut surface herbicide treatments can also be used to help create or maintain scenic vistas. This
technique involves selectively treating small woody vegetation that can grow or has grown tall enough to block
the view or by selectively treating cut stumps in order to prevent unwanted sprouting. The treatment would help
maintain long-term scenic quality objectives.
Selective treatments can also be used to help protect heritage resource sites from unwanted damage caused by the
roots of woody vegetation growing or spreading on the site.
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Treat/Control Native and Non-native Invasive Plant Species
In February 1999, President Clinton issued Executive Order 13112, to “prevent the introduction of invasive
species and provide for their control and to minimize the economic, ecological, and human impacts that invasive
species cause.”
The order calls on Federal agencies to:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

prevent the introduction of invasive species,
detect and respond rapidly to and control populations of such species in a cost effective and
environmentally sound matter,
monitor invasive species populations accurately and reliably,
provide for restoration of native species and habitat conditions in ecosystems that have been
invaded,
conduct research on invasive species and develop technologies to prevent introductions and
provide for environmentally sound control of invasive species; and
promote public education on invasive species and the means to address them.

Executive Order 13112 (1999) defines alien (non-native) species as “with respect to a particular ecosystem, any
species including its seeds, eggs, spores, or other biological material capable of propagating that species, that is
not native to that ecosystem.” An invasive species is defined as “an alien species whose introduction does or is
likely to cause, economic or environmental harm or harm to human health.”
Approximately 20 to 30 percent of the plants that occur in the northeastern U.S. are non-native species. A subset
of these plants can alter natural ecosystems in several ways, including replacing native species with exotic
species, inducing changes in water or fire regimes, causing changes in soil characteristics, adding a new or
displacing an existing wildlife food source, and altering erosion and sedimentation processes. Of the
approximately 1, 200 plant species listed for the ANF, over 250 are non-native species, and a subset of those are
considered the most troublesome.
The most effective approach for invasive plant management is prevention, followed by the removal of new or
scattered populations, and finally tackling the heavy infestations from the outside edges inward. It is also very
important to assess the quality of the habitat being invaded, which species should be ‘restored’ to the site,
estimating the resources needed to meet management goals, and knowing when not to undertake a treatment
project. Successful invasive plant management is a long-term endeavor. Except in the earliest stages of invasion,
complete eradication is unlikely.

Types Of Application Methods And Herbicide Usage
There are two basic methods of herbicide application used on the ANF:
1. Mechanical ground application, which requires using vehicle mounted equipment; and
2. Manual ground application, which requires hand-carried equipment, and includes the following treatment
techniques:
• Foliar spraying using backpack equipment and
• Cut surface treatment (such as cut stump, frill or girdle, and tree injection) using various types of
equipment (chainsaw and squirt bottle, hatchet/axe and squirt bottle, tubular tree injector, and
injector hatchets).
Both glyphosate and sulfometuron methyl are applied as a foliar spray. Only glyphosate is applied as a cut surface
treatment. The herbicide formulations containing glyphosate or sulfometuron methyl and the specific surfactants
covered by this analysis are in Table 1.
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Table 1. Commercial herbicide formulations and surfactants covered by this appendix
Commercial Product
Type of Product
Active Ingredient or Constituents
Accord Concentrate®
Herbicide
Glyphosate
Rodeo®
Herbicide
Glyphosate
Glypro®
Herbicide
Glyphosate
Foresters®
Herbicide
Glyphosate
Oust®
Herbicide
Sulfometuron Methyl
Oust XP®
Herbicide
Sulfometuron Methyl
Timberland 90®
Surfactant
*
Chemsurf 90®
Surfactant
*
Alenza 90®
Surfactant
*
Red River 90®
Surfactant
*
Red River Adherent 90®
Surfactant
*
* The active ingredients or constituents of the surfactants include one or more of the following:
Alkylarylpolyoxyethylene ether, isopropanol, free fatty acids, Alkylphenol ethoxylate, Alkylarylpolyoxykane
ether, Dimethylpolysiloxane, and Alkylarylpolyoxyethylene glycols.

Sustaining Forest Cover, the Production of Forest Products, and Maintaining
Improvements
Mechanical Ground Application Method
Mechanical ground application equipment is used to prepare sites for regeneration or occasionally to prepare sites
for wildlife habitat improvement planting. On the ANF the equipment consists of a rubber-tired or tracked skidder
with an open cab and rear-mounted spray equipment. Mixtures of liquids and/or dry products diluted with water
are used. These are applied using broadcast air blast spraying with the vehicle operator exercising control of the
spraying (on/off, direction of application, timing, coordination with weather conditions, etc.).
The following example describes one type of equipment in use. The spray system is calibrated to apply 25 gallons
per acre of herbicide mixture. There are two types of spray apparatus mounted on the rear of the vehicle: flat fan
nozzles (median droplet diameter of 500 microns) that spray down and to the sides from the back of the vehicle
and cover the area behind the vehicle and to the sides out to where the air blast hits the ground, and the air blast
sprayer mounted on the rear of the vehicle which sprays out of both sides of the vehicle. The effective spray swath
width is 40 feet out of each side. The normal operating pressure is 30 to 40 pounds per square inch (psi), and the
fan produces a blast of air traveling at 110 MPH. This air blast flows around and past the nozzles and picks up the
spray liquid as it leaves the nozzles. The nozzles are disc-core type cone spray nozzles, which produce a median
droplet diameter (by volume) of 800 microns.
This air blast technique allows the spray mixture to penetrate dense ground cover, thus giving the droplet
dispersal required to effectively treat most of the target vegetation. The vehicle carries a 500-gallon tank, the
contents of which can generally be applied to 20 acres of under-story vegetation in 1 to 1.5 hours, depending on
the terrain. The operator controls spraying with on/off switches in the cab for each side or the rear boom, and a
Raven computer spray system. The Raven spray system monitors the sprayer ground speed and opens and closes a
valve to increase or decrease the volume of spray being sent to the spray nozzles to maintain the calibrated
application rate per acre. This system also shuts off the spray as the vehicle stops, or starts it again as the vehicle
starts to move. The Raven computer system also records and displays the amount of acreage treated and the
amount of spray mix applied.
Workers on the site usually include an equipment operator, a nurse truck driver, and a Forest Service inspector.
The equipment operator and the nurse truck driver generally share the job of mixing and loading. Mixer/loaders
can be accidentally exposed as a result of a splash or spill of herbicides or a ruptured or disconnected hose. The
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operator would be exposed to spray drift only during an exceptional situation since the high wind generated by the
equipment carries the spray away from the cab.
The sprayer utilizes a global positioning system (GPS) guidance system that provides uniform swath widths and
guides the operator to stay on the swath centerline while spraying. Before spraying begins, the Forest Service
inspector provides the sprayer operator with a map of the spray area and discusses important features or concerns.
The operator starts unit treatment by making a first pass around the outside boundary that is well-flagged. The
Forest Service inspector walks through the area at a safe distance from the sprayer, maintaining radio contact with
the sprayer operator in order to provide guidance or to respond to questions from the operator. After the first pass
around the boundary, the GPS guidance system computes the swaths and guides the sprayer operator while
following them through the treatment of the remainder of the unit. About 25 percent of the time the GPS system
may not provide guidance due to atmospheric conditions, the density of the timber stand, or the slope of the unit,
in which case the operator relies on observing his previous track in order to follow parallel swaths. The nurse
truck driver does not enter the treatment unit unless the sprayer breaks down.
The spray mixture generally does not drift outside of the spray area, as has been confirmed through observation of
Forest Service inspectors and through recent monitoring. There are several in-house reports that provide the
specifics of the monitoring program (typically these are included in Monitoring and Evaluation Reports for
specific fiscal years). These show no detectable herbicide in streams in 1987, 1988, 1989, and 2002 (Table 11).
Chemical analysis of water was not conducted in other years. Visual monitoring for herbicide damage to
vegetation was conducted in 2003 and 2004 and shows little or no damage to vegetation outside of the intended
treatment area. Spraying on the ANF will generally be conducted below a closed forest canopy where winds
rarely exceed four mph and droplets are intercepted by leaves, standing tree stems and vegetation, thus
minimizing the potential for off-site drift.
Spraying is halted when winds exceed 10 mph in the open or four mph under the forest canopy. If the boundary of
the unit is located next to private land, a seeded landing, a pipeline or power line, a buffer around water, or a road
with a ditch where the existing vegetation is desired, the sprayer operator will follow the boundary as closely as
possible, shutting off the outside sprayer and directing the spray only toward the inside of the unit. On additional
passes, the operator sprays out of both sides of the machine. By then, the equipment is 80 feet away from the edge
of the unit, and there is little opportunity for the spray to drift outside of the area.
To load the sprayer, the current contractor implements the following process. If another contractor were awarded
the contract, the loading process may be slightly different. The sprayer pulls next to the nurse truck, which has a
fold down walkway on one side of the truck. The sprayer tank lid is opened, and the amount of remaining tank
mix is read from the 50 gal calibration tabs welded on a stainless steel rod inside of the tank. This measurement is
used to calculate the amount of mix applied since the last fill-up as a means of checking the computer-calculated
number to help ensure that the spray computer has not lost calibration. Then a calculated amount of water is
pumped into the tank from the nurse truck’s 2,035 gallon tank through a 2 inch hose held in the tank opening. The
water nozzle is placed in a “loading tube” that has a hole on one side and runs down to the bottom of the tank.
This loading tube causes the added water to swirl, and therefore agitate the water and remaining mix in the tank.
While the water is being added the chemicals are added: the Oust® by measuring the dry powder with the
measuring tubes provided by the manufacturer and then pouring the powder into the tank; the Accord
Concentrate® by pumping from the field pack, which has an electric pump and flow meter, into the top of the
tank; and the surfactant by pouring out of the 2 1/2 gallon jugs into the top of the tank.
After the chemicals and water are added, the spray engine is started which starts the pump that continues to
circulate and agitate the chemicals while the sprayer is driven back to the spray block. The return mix line from
the pump has 2 jet nozzles in the tank, which cause violent agitation inside the tank. The chemicals are stored in a
locked box on the rear of the nurse tank. The notebook for recording the chemical use and application is also kept
handy in the locked storage box.
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Mechanical airblast spraying on the ANF produces median droplet diameter of 800 to 1300 microns versus the
400 micron droplets used in SERA (2003 a) AgDRIFT modeling. The ANF droplets are dispersed by a strong
blast of air rather than solely by a pressurized spray from a nozzle, but the larger median droplet diameter in ANF
programs should mitigate and produce drift that is not greater than predicted by SERA. Therefore drift predicted
by AgDRIFT and SERA are conservative for the circumstance on the ANF. Note that earlier versions of the
Forest Service worksheets are the basis for the AgDRIFT estimates. Worksheet A06 is no longer available on the
U.S. Forest Service website. For human health risk assessment, drift off site is not a factor since all analyses are
based on deposition rates that occur on site. Thus, risk from off site drift will be less than direct deposit on site; so
the risk analyses in the risk analysis section (Section 5) provide a conservative estimate of risk related to off site
drift. Drift is an issue and is included in the wildlife risk analyses in Appendix G2.

Manual Ground Application Methods
Manual ground application would be used in areas where a larger mechanical power unit is not practical or where
a very selective treatment is desirable.
Foliar spraying using backpack equipment
The number of workers involved in manual ground applications ranges from two to eight people according to the
project size and type of activity. When treating scattered vegetation, a backpack spray applicator typically covers
0.5 to 1 acres/hour, depending on the terrain and the density of the vegetation. However, the vegetation treated
usually consists of scattered patches on each acre, and only an average of ten percent of each acre is actually
sprayed. Generally a backpack spray unit with a hand operated diaphragm pump, or small engine driven pump,
and spray gun or wand is used to apply the herbicide. The same backpack equipment may be used for treating
areas inaccessible to large equipment because of steep or rocky terrain. Selective foliar spraying can be used to
effectively control competing vegetation around planted seedlings.
Both of these treatment methods spray coarse droplets onto the foliage of understory plants. Herbicides can be
applied between the end of the July 4 weekend and the end of September when plants are fully leafed-out, green,
and growing. Treated vegetation is generally low growing, and spray drift is negligible.
These techniques are similar to the directed foliar spray application technique described in SERA(2003a, p. 2-3).
SERA notes that in directed foliar applications, the herbicide sprayer is carried by backpack and the herbicide is
applied to selected target vegetation. Application crews may treat up to shoulder high brush, which means that
chemical contact with the arms, hands, or face is plausible. To reduce the likelihood of significant exposure,
application crews are directed not to walk through treated vegetation. However the vegetation treated on the ANF
is generally shorter (generally below shoulder height). Personnel applying herbicides may be exposed to
herbicides and additives during mixing, loading, application, or cleanup operations. Inadvertent exposure may
occur by direct or indirect contact with spray, a spill, or as a result of failed equipment, such as a disconnected or
ruptured hose, a leaky gasket or washer, or a leaky nozzle.
Cut Surface Treatment
Cut-surface treatments are used to selectively eliminate woody species that are competing with the desired
vegetation. This method is appropriate where broadcast mechanical spraying is not appropriate, where the woody
stems are too tall for broadcast mechanical or backpack foliar treatment, or where lower stem density or the need
to protect nearby desired species makes selective treatment more desirable. Tree injection, frill or girdle, and cutstump treatments are common types of cut-surface treatments. Only glyphosate, formulated as a liquid herbicide,
would be considered for this type of treatment. Cut surface techniques evaluated for the ANF are similar to the cut
surface techniques evaluated and described in SERA(2003a, p. 2-3). While available data regarding worker
exposure from cut surface treatments suggest lower worker exposure rates than for backpack foliar treatment,
SERA used the better documented backpack foliar exposure data as a surrogate for cut surface treatments (SERA
2001-01a, p 4-8). The same approach is taken for this ANF analysis.
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These methods can be used throughout the year on virtually any sized tree, but on the ANF they will generally be
used only during the growing season (June 1 to Oct 1) and primarily on trees less than eight inches diameter at
breast height (DBH). Care would be taken to match the timing of the treatment with the most effective treatment
window for individual species. Various types of equipment are commonly used to accomplish this method,
including a hatchet and a squirt bottle, a chainsaw and a squirt bottle, a tubular tree injector, and injector-hatchets.
Tree injection (in which the cambium of the target tree is exposed using a blade mounted on the tree injector and
an herbicide solution is deposited in the cut) is most efficient on sites with a lower density of stems to treat and
for stems greater than 1.0 inch DBH. Incisions are generally spaced about 1.5 inches apart on the stem, and about
1.5 ml of herbicide solution is dispensed into each incision.
The frill or girdle method involves cutting through the bark of a tree into the sapwood with an ax or hatchet. Then
the cut surface is completely wet with herbicide. Wood chips produced during the cutting are not removed, but are
left to help hold the herbicide in the cut.
Effective control using tree injection or cut and frill techniques generally requires a 25 to 100% concentration of
herbicide product mixed with water, depending on the species. A 50% solution would be the most common used
on the ANF.
The cut stump method involves cutting off the stem near ground level, generally using a chainsaw. A pressurized
backpack sprayer or a squirt bottle is then used to thoroughly wet the cambial area (generally the outer two
inches) of the freshly cut stump with herbicide within one hour of cutting. Effective control usually requires a 50
to 100% concentration of herbicide mixed with water, with 50% the most common solution used.
Application Rates and Acres Treated Per Year
Table 2 shows the anticipated central, lower, and upper application rates of glyphosate and/or sulfometuron
methyl when they are used to accomplish the objective of Sustaining Forest Cover and the Production of Forest
Products. The central rate is a typical rate used in the ANF. The upper rate is the maximum anticipated rate, while
lower is the minimum anticipated rate used in the ANF. Use of these designations is consistent with the
terminology used in the SERA documents. The upper foliar rate is rarely used; when it is, it generally consists of
a retreatment the following season in areas where vegetation has been inadequately controlled.
Table 2. Anticipated central, lower, and upper application rates in pounds per acre of active ingredient
(a.i.) and acid equivalents (a.e.) for “Sustaining Forest Cover and the Production of Forest Products”
in the ANF
Application
Method

Glyphosate1

Tank Mixture
gal/acre
lower

Mechanical
(broadcast foliar)
25
0.8
Airblast
Manual
(directed foliar)
25
0.5
Backpack /hand
sprayer
Cut surface2
0.25-0.75
1.0
1
Assumes 4 lb a.i./gallon = 3 lb a.e./gallon
2
Assumes 100% concentrate

a.i. (lb/acre)
central upper

Sulfometuron Methyl

a.e. (lb/acre)
lower central upper

lower

a.i. (lb/acre)
central upper

1.0

2.0

0.6

0.75

1.5

0.07

0.09

0.19

1.0

2.0

0.38

0.75

1.5

0.045

0.09

0.19

2.0

3.0

0.75

1.5

2.25

0

0

0
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Table 3 shows the typical and maximum anticipated number of acres treated in accomplishing the objective of
Sustaining Forest Cover and the Production of Forest Products. Some of the acres shown for treatment in Table 3
are located in riparian areas. These riparian treatments are designed to help sustain forest cover and to restore
forest understories to more diverse vegetation conditions. Sulfometuron methyl would be used in riparian areas to
control invasive grasses.
Table 3. Typical and maximum anticipated number of acres treated per year for “Sustaining Forest Cover
and the Production of Forest Products” in the ANF for 2006-2020
Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut Surface

Glyphosate

Sulfometuron Methyl

1300 [3500]

2000 [3500]

180 [300]*
58[117] riparian areas

180 [300]*
47[94] riparian areas

300 [450]*
12[24] riparian areas

0 [0]
0[0] riparian areas

[ ] Maximum acreage anticipated
* Includes acres in riparian areas; The numbers of acres that fall within riparian areas is in italics

Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements
Mechanical Ground Application Methods
Application techniques would include the air blast treatment technique described above for maintaining forest
cover and tree species diversity. In areas already open, other broadcast application techniques, such as tractor or
all terrain vehicles (ATV) mounted sprayers, may also be appropriate. Broadcast mechanical ground application
techniques generally are not appropriate for maintaining heritage resources and visual enhancements. Glyphosate
would be appropriate for all three types of sites, whereas sulfometuron methyl generally would only be used to
help develop or maintain wildlife habitat.
Manual Ground Application Methods
Backpack foliar spraying and cut surface treatments, described above for maintaining forest cover and tree species
diversity, are appropriate application techniques for maintaining wildlife habitat, visual enhancements, and
heritage resources. Glyphosate would be appropriate for all three types of sites, whereas sulfometuron methyl
generally would only be used to help develop or maintain wildlife habitat.
Application Rates And Acres Treated Per Year
Table 4 shows the anticipated central, lower, and upper application rates of glyphosate and/or sulfometuron
methyl when they are used to accomplish the objective of “Developing and Maintaining Wildlife Habitat,
Heritage resources and Visual Enhancements.
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Table 4. Anticipated central, lower, and upper application rates in pounds per acre of active ingredient
(a.i.) and acid equivalents (a.e.) for “Developing and Maintaining Wildlife Habitat, Heritage resources
and Visual Enhancements” in the ANF
Application Method

Tank
Mixture
gal/acre

Glyphosate1
lower

Mechanical
25
0.8
(broadcast foliar)
Airblast
Manual
(directed foliar)
25
0.5
Backpack/hand
sprayer
Cut surface2
0.25-0.75
1.0
1
Assumes 4 lb a.i./gallon = 3 lb a.e./gallon
2
Assumes 100% concentrate

a.i. (lb/acre)
central upper

Sulfometuron Methyl

a.e. (lb/acre)
lower central upper

lower

a.i. (lb/acre)
central upper

1.0

2.0

0.6

0.75

1.5

0.07

0.09

0.19

1.0

2.0

0.38

0.75

1.5

0.045

0.09

0.19

2.0

3.0

0.75

1.5

2.25

0

0

0

Table 5 shows the typical and maximum anticipated number of acres treated in accomplishing the objective of
Developing and Maintaining Wildlife Habitat, Heritage Resources and Visual Enhancements.
Table 5. Typical and maximum anticipated number of acres treated per year for “Developing and
Maintaining Wildlife Habitat, Heritage Resources and Visual Enhancements” in the ANF for 2006-2020
Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut Surface

Glyphosate

Sulfometuron Methyl

10 [20]

10 [20]

30 [60]*
3[6] riparian areas

25 [50]*
2[4] riparian areas

10 [25]*
2[4] riparian areas

0 [0]
0[0] riparian areas

[ ] Maximum acreage anticipated
* Includes acres in riparian areas; The numbers of acres that fall within riparian areas is in italics

Treatment/Control of Native and Non-native Invasive Species
Herbicide treatment of invasive plants will occur in conjunction with other treatment methods including handpulling, cutting, and weed whacking and mowing sometimes followed by cultivation and seeding with desired
native species. Judicious use of herbicides is key in conserving and restoring plant diversity. Site conditions to be
considered before any herbicide application is proposed include assessing the target species (its life stage, amount
of infestation, specific threats, etc.), seasonal timing of application for most effective treatment, the presence of
desirable or rare species, accessibility, soil types, location of surface water, depth to groundwater, potential for off
site drift, human safety and monitoring opportunities. The herbicide treatment window for invasive plants ranges
from March to October, depending on growing conditions (site, temperature, precipitation, etc.) and the particular
species itself. Depending on the site, i.e., presence of water, and the plant species, surfactants and/or dyes may be
added for more effective treatment.
The majority of invasive plant species of concern are shade intolerant and occur along roads, right-of-ways and
openings. Most areas of infestation are small and scattered. Infestations of some species adjacent to streams and
rivers are long linear areas. Travel time between infestations is assumed to be greater than for reforestation
treatments. Worker days and exposures are based on one, two-person crew.
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Mechanical Ground Application Method
Mechanical ground application equipment may be used in areas with extensive invasive plant cover on upland or
drier sites. Species such as Canada thistle (Cirsium arvense), buckthorns (Rhamnus sp.), Japanese and giant
knotweed (Polygonum cuspidatum and P. sachalinense) often form dense monocultures where broadcast
treatment would be more effective. Where knotweeds grow along stream and river corridors, the preferred
treatment technique would be foliar spraying using backpack equipment. As mentioned previously mechanical
ground equipment consists of a rubber-tired or tracked skidder with an open cab and rear-mounted spray
equipment. In this case, mixtures of liquid products (glyphosate and surfactant) diluted with water are used.
Sulfometuron methyl may be used to control seed/rhizome development for certain species. These are applied
using broadcast air blast spraying with the vehicle operator exercising control of the spraying (on/off, direction of
application, timing, coordination with weather conditions, etc.).
Manual Ground Application Methods
The primary method of herbicide application for invasive plant species includes both foliar spraying using
backpack equipment and cut surface treatment. Glyphosate is the primary herbicide to be used for both foliar and
cut stump treatment. Sulfometuron methyl may be used to control seed/rhizome development for certain species.

Foliar spraying using backpack equipment
Herbicides would be applied to invasive plant species using spot treatment. Spot treatment consists of various
techniques for applying herbicides to target plants without impacting desirable vegetation and other non-target
organisms. The potential for herbicide drift would be less with spot treatment. Spot treatment includes manual
ground application, which requires hand-carried or ATV mounted equipment. ATV units consist of a tank with a
hand-held wand for manual application. Hand cutting of some species throughout the growing season may be
necessary prior to spraying foliage (to keep foliage at a treatable height) during their peak translocation time.
Species such as Japanese knotweed (Polygonum cuspidatum) and Giant knotweed (Polygonum sachalinense)
grow too tall for foliar treatment during late summer-early fall, during its peak translocation time. These species
may also be treated with herbicide 2-3 times during the growing season when foliage is below waist level. Where
abundant propagules exist (seeds, rhizomes, etc.) that are not susceptible to foliar treatment, new infestations and
resprouting vegetation may also need to be retreated during subsequent growing seasons. Alternatively,
sulfometuron methyl may be used to help prevent these abundant propagules from recapturing the site for species
such as Japanese stiltgrass (Microstegium vimineum) and spotted knapweed (Centaurea biebersteinii). Typical
foliar glyphosate application rates range from 1% (4 oz a.i./ 3 gal water) to 2% (8 oz a.i./ 3 gal water) solution of
active ingredient. Where retreatment is necessary, the total amount applied per acre during the entire treatment
period could be twice these amounts (Miller 2002; Tu et al. 2001).

Cut Surface Treatment
Cut-surface treatments are used to selectively eliminate invasive woody species that are competing with the
desired vegetation. This method may be used on plants where the woody stems are too tall for broadcast
mechanical or backpack foliar treatment, or where lower stem density or the need to protect nearby desired
species makes this type of selective treatment more desirable. Injection, frill or girdle, and cut-stump treatments
are common types of cut-surface treatments. Only glyphosate, formulated as a liquid herbicide, would be used for
this type of treatment.
Typical cut stem glyphosate application rate is a 25% solution (32 oz a.i./1 gal water) with a maximum 50%
solution for retreatment or hard to control species. Rates may vary by species and size of the plant (Miller 2002;
Tu et al. 2001).
Application Rates and Acres Treated Per Year
Table 6 shows the anticipated central, lower, and upper application rates of glyphosate and/or sulfometuron
methyl when they are used to accomplish the objective of Controlling Non-native Invasive Species.
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Table 6. Anticipated central, lower, and upper application rates in pounds per acre of active ingredient
(a.i.) and acid equivalents (a.e.) for “Controlling Native and Non-native Invasive Species” in the ANF
Tank
mixture
gal/acre

Application Method

Glyphosate1
lower

Mechanical
(broadcast foliar)
25
0.8
Airblast
Manual
(directed foliar)
25
1.0
Backpack/hand
sprayer
Cut surface2
0.13-0.50
0.5
1
Assumes 4 lb a.i./gallon = 3 lb a.e./gallon
2
Assumes 100% concentrate

a.i. (lb/acre)
central upper

Sulfometuron Methyl

a.e. (lb/acre)
lower central upper

lower

a.i. (lb/acre)
central upper

1.0

2.0

0.6

0.75

1.5

0.07

0.09

0.19

2.0

4.0

0.75

1.5

3.0

0.045

0.09

0.19

1.0

2.0

0.38

0.75

1.5

0

0

0

Table 7 shows the typical and maximum anticipated number of acres treated in accomplishing the objective of
“Controlling Native and Non-native Invasive Species.”

Table 7. Typical and maximum anticipated number of acres treated per year for “Controlling Native and
Non-native Invasive Species” in the ANF for 2006-2020
Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut Surface

Glyphosate

Sulfometuron Methyl

5 [10]

2 [4]

30 [60]*
3[6] riparian areas

3 [6]*
1[2] riparian areas

15 [30]*
2[4] riparian areas

0 [0]
0[0] riparian areas

[ ] Maximum acreage anticipated
* Includes acres in riparian areas; The numbers of acres that fall within riparian areas is in italics

Personal Protective Equipment
The type of clothing worn during herbicide application is an important determinant of the exposure of workers.
On the ANF, all persons who might come into contact with the spray solution are required, under the terms of the
Job Hazard Analysis or the contract, to wear eye protection, a long sleeved shirt, long pants, and a mask. The
person conducting the mixing and loading must wear rubber gloves. Soap, water, and eyewash bottles are
available at each worksite.

Mitigation Measures
Measures intended to ensure the proper and safe application of herbicides on lands managed by the U.S. Forest
Service are required by federal and state laws and regulations and by U.S. Forest Service policy. Federal and state
laws and regulations set the minimum standards followed during herbicide application on the ANF.

Additional guidelines are set in Section 2150 of the Forest Service Manual and the Forest Service
Pesticide Use Management and Coordination Handbook (FSH 2109.14).
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The ANF has developed additional restrictions, selection criteria and precautions, which are listed as follows in
the revised ANF Land and Resource Management Plan:
•
•
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Forest-wide design criteria, subsection 2100 Environmental Management–Pesticide Use
standards and guidelines.
Appendix A “Rationale for Choice of Vegetation Management Practices,” site selection and
herbicide selection criteria.

Allegheny National Forest Final Environmental Impact Statement

Appendix G1—Human Health Risk Assessment

SECTION 3. GLYPHOSATE HAZARD ANALYSIS
The glyphosate hazard analysis draws heavily, but not verbatim in all cases, on SERA (2003a). The purpose of the
hazard analysis is to identify the most critical measures of toxicity. The most sensitive measure is expressed as the
reference dose (RfD).

Overview and Summary
SERA (2003 a, b) conducted their risk analysis with formulations of glyphosate in one of two categories, more or
less toxic. While SERA is not explicit in identification of formulations in specific categories, based on the toxicity
classification used by EPA and cited by SERA formulations with LC50 values of 60 mg/L would include
formulations in the slightly toxic category (10-100 mg/L) and 1000 mg/L is in the practically non toxic category
(>100 mg/L). Using this guideline Accord Concentrate®, Rodeo® and Glypro® meet the arbitrary cut-off for
toxicity of no more than slightly toxic and would be in the less toxic grouping of SERA. Foresters with a LC50 of
1000 mg/L is obviously in the less toxic group. Therefore in this risk analysis we treat all four herbicide
formulations as being in the less toxic group from the analyses by SERA.
Sometimes it is helpful to see an array of toxicity values. While there are many such values in the text, following
are a few that may provide some useful information (Table 8). Note that while these values are reported in the text
of Appendix G1 and Appendix G2, none of these is the critical toxicity value used in the human health risk
assessment. The critical toxicity value for the human health risk assessment is the EPA Reference Dose (RfD) of
2 mg/kg/day, as reported in the text. These values are for illustrative purposes only.
Table 8. Some toxicity values for glyphosate
Organism
Mammal (rat,
mouse)
Mammal (rat)
Mammal (rabbit,
rat)
Mammal (rat)
Bird (bobwhite
quail and mallard
duck)
Fish

Type of Toxicity
Acute Oral LD50
Multi-Generation
Reproduction
LOAEL
Acute Dermal
LD50
4-hour inhalation
LC50

Measure of
Toxicity

Form of
Glyphosate

2,000 to 6,000
mg/kg

Technical
Glyphosate

30 mg/kg/day

Technical
glyphosate

> 2000 mg/kg
> 2.6 mg/L

Acute LD50

> 4640 mg/kg

LC50

> 1000 mg/L

Fish

LC50

>1000 mg/L

Fish
Fish

LC50
LC50

60 mg/L
60 mg/L

All formulations
tested
Various
formulations tested
Technical
glyphosate
Foresters®
Accord
Concentrate®
Rodeo®
Glypro®

The herbicidal activity of glyphosate is due primarily to the inhibition of the synthesis of certain aromatic amino
acids in plants and microorganisms. This metabolic pathway does not occur in humans or other animals and thus
this mechanism of action is not relevant to the human health risk assessment. Two specific biochemical
mechanisms of action have been identified or proposed for glyphosate: uncoupling of oxidative phosphorylation
and inhibition of hepatic mixed function oxidases. Glyphosate will damage mucosal tissue, and many of the
effects of acute oral exposure to high doses of glyphosate are consistent with corrosive effects on the mucosa.
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Sorption
Glyphosate is not completely absorbed after oral administration and is poorly absorbed after dermal applications.
Two dermal absorption studies have been published on glyphosate, and both of these studies indicate that
glyphosate is very poorly absorbed across the skin.

Acute effects
Like all chemicals, glyphosate as well as commercial formulations of glyphosate may be toxic at sufficiently high
exposure levels. In rats and mice, acute oral LD50 values of glyphosate range from approximately 2,000 to 6,000
mg/kg. Gastrointestinal effects (vomiting, abdominal pain, diarrhea), irritation, congestion, or other forms of
damage to the respiratory tract, pulmonary edema, decreased urinary output sometimes accompanied by acute
renal tubular necrosis, hypotension, metabolic acidosis, and electrolyte imbalances, probably secondary to the
gastrointestinal and renal effects, are seen in human attempted suicide cases.

Subchronic or chronic effects
One of the more consistent signs of subchronic or chronic exposure to glyphosate is loss of body weight, as noted
in mice, rats, dogs, and rabbits. This observation is consistent with experimental data indicating that glyphosate
may be an uncoupler of oxidative phosphorylation. Other signs of toxicity seem general and non-specific. A few
studies (authors note, presumably in one or more of the species cited above) report changes in liver weight, blood
chemistry that would suggest mild liver toxicity, or liver pathology. Changes in pituitary weight have also been
observed. Signs of kidney toxicity, which might be expected based on the acute toxicity of glyphosate, have not
been reported consistently and are not severe. Various hematological changes have been observed that may be
secondary to mild dehydration.

Neurotoxicity
Glyphosate has been tested for neurotoxicity in rats after both acute and subchronic exposures and has been tested
for delayed neurotoxicity in hens. In both the animal data as well as the clinical literature involving suicide
attempts, there is no clear pattern suggestive of a specific neurotoxic action for glyphosate or its commercial
formulations. The weight of evidence suggests that any neurologic symptoms associated with glyphosate
exposures are secondary to other toxic effects. No studies are reported that indicate morphologic abnormalities in
lymphoid tissues, which could be suggestive of an effect on the immune system.

Endocrine system
The endocrine system is composed of a group of glands (pituitary, thyroid, parathyroid, adrenal, thymus, ovaries,
testes and others) that maintain a stable internal environment by producing chemical regulatory substances called
hormones. Chemicals that mimic hormones can disrupt the endocrine system. Only three specific tests on the
potential effects of glyphosate on the endocrine system have been conducted, and all of these tests reported no
effects. Nonetheless, glyphosate has not undergone an extensive evaluation for its potential to interact or interfere
with the estrogen, androgen, or thyroid hormone systems; so caution in this assessment of the potential endocrine
effects of glyphosate may be warranted.

Reproductive system effects
Glyphosate has been subject to multi-generation reproduction studies, which measure overall effects on
reproductive capacity, as well as teratology studies, which assay for a compound’s ability to cause birth defects.
Signs of teratogenic activity have not been observed in standard assays in both rats and rabbits. In a multigeneration reproduction study in rats, effects on the kidney were observed in male offspring. This effect is
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consistent with the acute systemic toxicity of glyphosate, rather than a specific reproductive effect. Several other
subchronic and chronic studies of glyphosate have been conducted with no mention of treatment-related effects on
endocrine glands or reproductive organs.
A single study has reported substantial decreases in libido, ejaculate volume, sperm concentrations, semen initial
fructose and semen osmolality as well as increases in abnormal and dead sperm in rabbits after acute oral
exposures to glyphosate. This study is inconsistent with other studies reported on glyphosate and is poorly
documented, i.e., specific doses administered to the animals are not specified. Numerous epidemiological studies
have examined relationships between pesticide exposures or assumed pesticide exposures in agricultural workers
and reproductive outcomes. Of those studies that have specifically addressed potential risks from glyphosate
exposures, adverse reproductive effects have not been noted.

Carcinogenicity
Based on standard animal bioassays for carcinogenic activity in vivo, there is no basis for asserting that
glyphosate is likely to pose a substantial cancer risk. The Re-registration Eligibility Decision document on
glyphosate prepared by the U.S. EPA indicates that glyphosate is classified as Group E: Evidence of noncarcinogenicity for humans. This classification is also indicated in U.S. EPA's most recent publication of
tolerances for glyphosate and is consistent with an assessment by WHO. This assessment has been challenged,
and it may remain a cause of concern (at least in terms of risk perception), but there is no compelling basis for
challenging the position taken by the U.S. EPA. No quantitative risk assessment for cancer is conducted as part of
this ANF risk assessment. .

Eye and skin irritation
Glyphosate formulations used in the ANF are classified as either non-irritating or only slightly irritating to the
skin and eyes in standard assays required for product registration. While there have been no known calls
associated with ANF programs, based on a total of 1513 calls (nationwide) to a poison control center reporting
ocular effects associated with the use of Roundup®, 21% were associated with no injury, 70% with transient
minor injury, and 2% with some temporary injury. The most frequently noted symptoms included blurred vision,
a stinging or burning sensation, and lacrimation. No cases of permanent damage were reported. ANF is not
proposing the use of Roundup®.

Inert ingredients
Prior to about 1996 some glyphosate formulations contained POEA surfactant at a level of up to about 20%. This
surfactant is not in any of the formulations proposed for use by the ANF as covered in this risk assessment. Some
formulations of glyphosate contain other surfactants or recommend the use of a surfactant to improve the efficacy
of glyphosate. While surfactants are typically classified as “inert” ingredients in herbicides, these compounds are
not toxicologically inert and some surfactants may be more toxic than the herbicides with which they are used.
The EPA has several lists (classes) of inert ingredients in pesticides (USEPA 1994). Specifically:
List 1 = Toxicological concern;
List 2 = Potentially toxic with high priority for testing;
List 3 = Unknown toxicity; for inerts where “there was no basis for placing it on any of the other lists. The
Agency will continue to evaluate these chemical substances, as additional information becomes available, to
determine if reclassification to List 1, 2, or 4 is appropriate.”
List 4 = minimal concern, further subdivided into List 4A = classified in U.S. EPA, 1987 as List 4, and List 4B for
inerts with “sufficient information to conclude that current use patterns in pesticide products will not adversely
affect public health and the environment.”
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All of the surfactants included in this ANF program have inert ingredients that are on EPA’s inert classification
lists 3 or 4b.

Detailed Information
Mechanisms of Action
While the mechanism of action of glyphosate in plants is well characterized, the mechanism by which glyphosate
exerts toxic effects in humans or experimental mammals is not clear. Two specific biochemical mechanisms of
action have been identified or proposed: uncoupling of oxidative phosphorylation and inhibition of hepatic mixed
function oxidases. In addition glyphosate can damage mucosal tissue.
Oxidative phosphorylation is a metabolic process in which energy derived from the oxidation of nutrients is
transferred to and stored in high-energy phosphate bonds. The uncoupling of this process results in energy loss in
the organism and leads to death. Symptoms of uncouplers of oxidative phosphorylation include increased heart
rate (tachycardia), increased respiratory rate, labored breathing, profuse sweating, fever, metabolic acidosis, and
weight loss (ATSDR 2001).
Based on a series of experiments using rat liver mitochondria exposed to the isopropanolamine salt of glyphosate
without any surfactant (summarized in detail by U.S. EPA 1992), glyphosate appears to be an uncoupler of
oxidative phosphorylation. This effect has been noted after intraperitoneal doses as low as 15 mg/kg (Olorunsogo
et al. 1979a).
The other specific mechanism of action that may account for some the effects of glyphosate involves the
inhibition of hepatic mixed-function oxidases, a class of enzymes involved in the metabolism of both endogenous
compounds and xenobiotics. Decreases in hepatic mixed function oxidase activity in rats has been noted after
doses of glyphosate (as Roundup® 360 g/L) of 500 mg/kg/day for four days followed by doses of 300 mg/kg/day
for 6 days (Hietanen et al. 1983).
Many of the effects of acute oral exposure to high doses of glyphosate or Roundup® are consistent with corrosive
effects on the mucosa. Glyphosate, the POEA surfactant in Roundup®, as well as Roundup® itself all cause
corrosive effects on the gastric mucosa as well as other tissue (Chang et al. 1999; Hung et al. 1997). Roundup® is
not proposed for use by ANF.

Pharmacokinetics and Metabolism
Glyphosate is not completely absorbed after oral administration and is poorly absorbed after dermal applications.
The early literature on the pharmacokinetics and metabolism of glyphosate is reviewed by WHO (1994) and
Williams et al. (2000).
After oral exposure only about 30% of glyphosate is absorbed from the gastrointestinal tract (Davies 1996abcde).
Most unabsorbed glyphosate remains in the gastrointestinal tract, but absorbed glyphosate is widely distributed in
the body. Although glyphosate does not substantially concentrate and persist in any tissue, concentrations in the
bone tend to be higher than in other tissue (WHO 1994; Davies 1996e). Most of the administered dose of
glyphosate (>97%) is excreted unchanged (Williams et al. 2000). The toxicological response noted in studies with
prolonged periods of exposure are consistent with the rapid elimination of and lack of toxic metabolites from
glyphosate (Brewster et al. 1991 as cited in SERA 2003a; Monsanto Co. 1993a, b as cited in SERA 2003a; NTP
1992).
Two types of dermal exposure scenarios are considered: immersion and accidental spills. As detailed in SERA
(2001), the calculation of absorbed dose for dermal exposure scenarios involving immersion or prolonged contact
with chemical solutions use Fick's first law and require an estimate of the permeability coefficient, Kp, expressed
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in cm/hour. For exposure scenarios like direct sprays or accidental spills, which involve deposition of the
compound on the skin’s surface, dermal absorption rates (proportion of the deposited dose per unit time) rather
than dermal permeability rates are used in the exposure assessment.
Webster et al (1991, 1996) indicate that glyphosate is very poorly absorbed across the skin. For skin from human
cadavers they reported first-order dermal absorption rates for a 16-hour exposure period that ranged from 1.3×10-4
to 1.0×10-3 /hour (average of 4.1×10-4/hour). 8-hour exposure test results ranged from 7.5×10-5 to 5.0×10-4 /hour.
Results were similar for glyphosate concentrate or dilutions of 1: 20 or 1: 32. In in-vivo studies in monkeys about
1.5% of the glyphosate was absorbed in 12 hours, corresponding to a first-order dermal absorption rate of 1.3×103
/hour.
These experimental measurements of dermal absorption are very consistent with the standard methods used to
estimate first-order dermal absorption rates (SERA 2001). The details of the method specified in SERA (2001) are
given in SERA (2003b, Worksheet A07a). The application of this method to glyphosate is detailed in SERA
(2003b, Worksheet B03) and yields a central estimate of 7.43×10-4/hour with a range of 1.40×10-4 to 3.95×104
/hour.
Given the similarities between the estimated values of the first-order dermal absorption rates in SERA (2003b,
Worksheet B03) and the experimental values calculated from the study by Wester et al. (1991), the use of either
set in this risk assessment makes relatively little difference. Nonetheless, the experimental values for human skin
preparations from Wester et al. (1991) are used in all exposure assessments requiring first-order dermal
absorption rates as specified in SERA (2003b, Worksheet B05). U.S. EPA/ORD (1992) uses different types of
models with or without lag times to estimate dermal permeability coefficients. The details of the U.S. EPA/ORD
(1992) method for estimating Kp based on the molecular weight and octanol: water partition coefficient are given
in SERA (2003b, Worksheet A07b). The application of this method to glyphosate is detailed in SERA (2003b,
Worksheet B04).
For this risk assessment, the U.S. EPA/ORD (1992) method with no lag time is used. This is a more conservative
approach than using the lag-time model because washing with soap and water will effectively remove about 90%
of glyphosate applied to the skin (Wester et al. 1994). Under the standard spill scenarios used in this risk
assessment, the pesticide is washed off the skin in less than the lag time noted by Wester et al. (1996) and hence
exposure would be essentially zero, even though the Kp with lag-time reported by Wester et al. (1996) is
substantially higher than the values estimated from the method of U.S. EPA/ORD (1992).
The only known metabolite of glyphosate is AMPA. While this is a common environmental metabolite formed in
the degradation of glyphosate, only trace amounts of AMPA are formed in mammals (Macpherson 1996; U.S.
EPA/ODW 1992; WHO 1994)

Acute Toxicity
Acute toxicity studies are used to determine the toxicity reference level known as the median lethal dose (LD50),
which is the dose that kills 50% of the test animals. The lower the LD50, the greater the toxicity of the chemical.
The LD50 ranges and toxicity categories used in this risk assessment are those of the EPA classification system
using rat oral LD50 values, as shown in Table 9, adapted from Walstad and Dost (1984). Categories of toxicity
using this classification system include: very slight (rat LD50 5,000 to 50,000 mg/kg), slight (rat LD50 500 to 5,000
mg/kg), moderate (rat LD50 50 to 500 mg/kg), and severe (rat LD50 less that 50 mg/kg).
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Table 9. Acute toxicity classification and acute toxicities of herbicides, additives, and formulations being
evaluated for use in vegetation management in relation to other chemicals (adapted from Walstad and
Dost, 1984).
Toxicity Category1
(Label Signal Words)

Herbicide or Other
Chemical Substance

Oral LD50 for Rats
(mg/kg)

Equivalent Human
Dose

IV Very slight

5,000-50,000 (range)
More than 1 pint
30,000
13,700
> 5,000
> 5,000
> 5,000
> 5,000
> 5,000 (est.)
> 5,000 (est.)
> 5,000 (est.)
III Slight (caution)
500-5,000 (range)
1 ounce to 1 pint
®6
Roundup
4,900
Glyphosate
4,320
Table salt
3,750
Bleach
2,000
Aspirin, Vitamin B3
1,700
II Moderate (warning)
50-500 (range)
1 teaspoon to 1 ounce
Caffeine
200
0-50 (range)
I Severe (danger-poison)
1 teaspoon or less
Nicotine
50
Strychnine
30
Botulinus Toxin
0.00001
1
Categories, signal words, and LD50 ranges are based on a classification system used by EPA for labeling
pesticides.
2
Monsanto MSDS, 1987
3
Brewer International, 2005a
4
Brewer International, 2005b
5
Toxicology information was not available for these surfactants, however, inert ingredients were on EPA’s inert
lists 3 and 4b. The oral LD50 value for Red River 90 was adopted as the estimate of the oral LD50 values for
Chemsurf 90, Timberland 90 and Alenza 90 based on the similar or identical composition of all four of these
surfactants, as reported on their labels
6
Monsanto MSDS, 1985
Sugar
Ethyl alcohol
Accord Concentrate®
Rodeo®2
Red River Adherent 90®3
Red River 90®4
Timberland 90®5
Chemsurf 90®5
Alenza 90®5

Like all chemicals, glyphosate as well as commercial formulations of glyphosate may be toxic at sufficiently high
exposure levels. In rats and mice, acute oral LD50 values of glyphosate range from approximately 2,000 to 6,000
mg/kg (Williams et al. 2000) and intraperitoneal LD50 values are about 10 times lower, ranging from 134 to 234
mg/kg (Bababunmi et al. 1978). There appears to be no systematic differences in toxicity among species when
doses of glyphosate are expressed in units of mg/kg body weight. In experimental mammals, signs of acute
toxicity after oral or intraperitoneal dosing include increased respiratory rates, elevated rectal temperature, and in
some instances asphyxia convulsion. The primary pathological lesion is lung hyperemia (Bababunmi et al. 1978;
Olorunsogo et al. 1977; Olorunsogo and Bababunmi 1980).
In a recent analysis of suicides or attempted suicides in Taiwan (Lee et al. 2000), fatalities were associated with
doses of glyphosate/surfactant formulations in the range of 330±42 mL and that survivors of poisonings were
associated with doses of 122±12 mL. This is very similar to previous estimates of fatal and non-fatal doses
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(Talbot et al. 1991; Tominack et al. 1991). Assuming a body weight of about 60 kg (about 132 lb), the lethal dose
is about 5500 mg (about 11 fluid oz.) Roundup®/kg bw [330 mL × ca. 1000 mg/mL ÷ 60 kg], very similar to the
acute LD50 of Roundup® in rats. The POEA surfactant used before 1990 in glyphosate formulations (e.g. some
formulations of Roundup®) is probably the dominant factor, in some of the effects seen in humans in cases of the
suicidal ingestion of glyphosate formulations. POEA is not in any of the glyphosate formulations proposed for use
by the ANF.

General Subchronic or Chronic Systemic Toxicity
Systemic toxicity includes any effects that a chemical has after the chemical has been absorbed. Certain types of
effects, however, are of particular concern and involve a specific subset of tests. Such special effects are
considered below for the nervous system and immune system, development or reproduction, and carcinogenicity
or mutagenicity. This section encompasses the remaining signs of general and non-specific toxicity.
One of the more consistent signs of subchronic or chronic exposure to glyphosate is loss of body weight. This
effect has been noted in mice (U.S. EPA 1986a, NTP 1992), rats (Horner 1996b; Milburn 1996; NTP 1992; Stout
and Ruecker 1990), dogs (Brammer 1996), and rabbits (Yousef et al. 1995) at exposure levels of 20,000 or more
ppm in the diet. Dietary exposure at these levels will not occur from the use of glyphosate as proposed by the
ANF.
Other signs of toxicity seem general and non-specific. A few studies report changes in liver weight, blood
chemistry that would suggest mild liver toxicity, or liver pathology (U.S. EPA 1986; NTP 1992; Stout and
Ruecker 1990). Changes in pituitary weight have also been observed (Monsanto Co. 1985). Signs of kidney
toxicity, which might be expected based on the acute toxicity of glyphosate, have not been reported consistently
and are not severe (Monsanto Co. 1987; NTP 1992; U.S. EPA 1986). As summarized by NTP (1992), various
hematological changes have been observed but are not considered severe and are attributed to mild dehydration.

Effects on Nervous System
Glyphosate has been specifically tested for neurotoxicity in rats after both acute (Horner 1996a) and subchronic
exposures (Horner 1996b) and has been tested for delayed neurotoxicity in hens (Johnson 1997). In all three
assays, glyphosate was negative for signs of neurotoxicity.
In the acute study by Horner (1996a), 10 male and 10 female rats were given doses of 50, 100, or 200 mg
glyphosate a.e./kg and observed for two weeks. Initially the animals exhibited decreased activity, subdued
behavior, and hypothermia, but there were no effects on several other indicators of neurological impact, and there
were no abnormal histologic changes in the central or peripheral nervous system tissue. In the subchronic study
(Horner 1996b), groups of 12 male and 12 female rats were exposed to glyphosate in the diet at concentrations of
2000, 8000, or 20000 ppm for 13 weeks. Although effects were noted on growth and food utilization, there were
no neurologic effects based on locomotor activity, no changes in brain weight or dimensions, and no evidence of
damage to nerve tissue (peripheral or central). In hens (n=20) given a single dose (gavage) of glyphosate at 2000
mg/kg, a slight decrease in brain AChE activity was observed, but there were no signs of delayed locomotor
ataxia and no signs of neuropathology (Johnson 1997).
Williams et al. (2000) also describe a study in which neurological examinations were conducted on dogs that
received a single oral dose of 59 or 366 mg/kg of Roundup®. The information is attributed to an unpublished
study by Monsanto (cited as Naylor 1988 in Williams et al. 2000). This study was not identified in a search of the
U.S. EPA/CBI files and has not been reviewed in preparation of this ANF risk assessment. According to Williams
et al. (2000):
“A detailed examination consisting of 12 different measurements of spinal, postural, supporting, and
consensual reflexes was performed before treatment, during the post administration observation period,
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and again on the following day. Reflexes appeared normal, and there were no clinical signs indicative of
neuromuscular abnormalities.”
In subchronic studies in mice and rats, NTP (1992) did not report abnormal findings in neurological tissues, but
histological changes were observed in salivary glands in both rats and mice. NTP (1992) concluded that
glyphosate may have produced the salivary gland changes by acting through an adrenergic mechanism, but this is
difficult to reconcile with the absence of $-adrenergic effects (e.g. on heart rate and blood pressure) when
glyphosate was administered intravenously to dogs or rabbits (Williams et al. 2000). Milburn (1996) also reports
increased incidence of mild focal basophilia of the acinar cells of parotid salivary gland in both sexes at 20000
ppm but not at 2000 ppm. No signs of neurotoxicity, however, were noted, and the mechanism of this effect is
unclear.
Schiffman et al. (1995) noted that 1 or 10 mM glyphosate applied to the tongue of anesthetized gerbils decreased
taste receptor response to table salt, sugars, and acids. The mechanism of this effect on the taste response has not
been investigated. The effect could have been produced by a general biochemical alteration in the epithelial cells
of the tongue, including the specialized cells that detect taste (glyphosate has been shown to produce injury to the
oral cavity), by chemical injury to the tongue, or by a direct neurotoxic effect on the sensory nerve endings. Thus,
effects reported in Schiffman et al. (1995) cannot be classified clearly as a glyphosate-induced neurologic effect.
As with the animal data, no clear pattern suggestive of neurotoxicity is apparent in an extensive and detailed
literature review on health outcomes of accidental and intentional (e.g. suicide attempts) gross over-exposures to
glyphosate or its commercial formulations (See numerous studies cited in SERA 2003a) In the hundreds of
reported cases, neurological symptoms that are unrelated to respiratory tract distress and shock cannot be
identified. The weight of evidence suggests that any neurologic symptoms associated with glyphosate exposures
were secondary to other toxic effects.
Garry et al. (2002) has conducted a self-reporting survey of individuals exposed to herbicides and other
pesticides, including glyphosate. This study reports that 14 children of parents who had used phosphonamino
herbicides had parent-reported attention deficit disorder. While Garry et al. (2002) indicated that the odds ratio
(OR) for this is statistically significant (OR=3.6; CI 1.35 to 9.65), the use of lay diagnosed disease and selfreported exposure histories diminishes the utility of this study for hazard identification.
Barbosa et al. (2001) reported a case of Parkinsonism in an adult male who was exposed to glyphosate. This study
is essentially anecdotal and does not provide a clear or even credible causal relationship between glyphosate and
neurotoxic effects. While the case reported by Barbosa et al. (2001) may have involved gross over-exposure to
glyphosate, this over-exposure, in itself, is not dismissive of a possible neurologic risk, however, at this point,
there is no evidence to conclude that glyphosate can produce or exacerbate Parkinsonism; indeed, the Barbosa et
al. (2001) observation stands in contrast to the abundant case literature that suggests glyphosate is not a
neurotoxicant in humans. No other cases of glyphosate-related Parkinsonism have been reported.

Effects on Immune System
Glyphosate has been tested specifically for effects on the immune system in both humans and
experimental mammals. The only reported in vivo study (Blakley 1997) assayed for the effects of
glyphosate on immune response to antigens in mice exposed for 26 days to Roundup® in drinking water
(0, 0.35, 0.70, or 1.05 %). The response in exposed mice was the same as in unexposed mice and is
consistent with in vitro assays using human immunocompetent cells (Flaherty et al. 1991). There is no
evidence that glyphosate or glyphosate formulations produce sensitization in acute dermal sensitization
tests performed in guinea pigs (Stebbins and Brooks 1999a, b; U.S. EPA/OPP 1993a,b, c; Williams et al.
2000). No studies are reported that indicate morphologic abnormalities in lymphoid tissues, which could
be suggestive of an effect on the immune system (SERA 2003a).

G1-30

Allegheny National Forest Final Environmental Impact Statement

Appendix G1—Human Health Risk Assessment

In humans, experimental, clinical, and field studies have evaluated the ability of glyphosate formulations to
induce allergic responses. Dermal exposure to Roundup® herbicide by Maibach (1986), Williams et al. (2000) and
Shelanski (1973) did not produce allergic, photo allergic or sensitization. A study of five forest workers who
participated in mixing and spraying operations did not observe changes in blood leukocyte counts or symptoms of
allergy (e.g. skin rash, respiratory symptoms (Jauhiainen et al., 1991). Although cases of skin rashes following
dermal exposures to glyphosate formulations have been reported (Barbosa et al., 2001), these are thought to
derive primarily from irritation rather than allergy. Based on the study by Maibach (1986) using volunteers, there
is no evidence that glyphosate itself causes photo irritation or photosensitization. El-Gendy et al. (1998) has
reported that glyphosate caused immune suppression in a species of fish, but this study was deficient in several
respects and does not provide a basis for impacting the hazard identification for effects on the immune system.

Effects on Endocrine Function
In terms of functional effects with important public health implications, endocrine function effects expressed as
diminished or abnormal reproductive performance are important. This issue is addressed in the section on
reproductive and teratogenic effects.
This section on effects on endocrine function is limited to direct and largely mechanistic assays that can be used to
assess potential direct action on the endocrine system. Three specific tests on the potential effects of glyphosate on
the endocrine system have been conducted, and all reported no effects. Glyphosate was inactive as an estrogen
receptor agonist (estrogenic activity) in MCF-7 human breast cancer cells (Lin and Garry, 2000) as well as in yeast
and trout hepatocyte assays (Petit et al., 1997). In a third assay, glyphosate did not inhibit steroid synthesis in MA10 mouse Leydig tumor cells by disrupting expression of the steroidogenic acute regulatory (StAR) protein (Walsh
et al., 2000). These studies do not indicate a basis for suggesting that glyphosate is an endocrine disruptor.
Note that the current RfD for glyphosate is based on reproductive effects. Glyphosate has not undergone an
extensive evaluation for its impact on the estrogen, androgen, or thyroid hormone systems, thus, the assessment of
a lack of potential endocrine effects of glyphosate has some uncertainty associated with it.

Reproductive and Teratogenic Effects
Glyphosate has been subject to multi-generation reproduction studies that measure overall effects on reproductive
capacity as well as teratology studies that assay for a compounds ability to cause birth defects (SERA 2003a,
Appendix 6).
Signs of teratogenic activity have not been observed in standard assays of rats (Moxon 1996a; Farmer et al. 2000;
Rodwell et al. 1980a) or rabbits (Moxon 1996b; Rodwell et al. 1980b). No teratogenic effects in soft-tissue were
observed in any study at doses of up to 3500 mg/kg/day. The only abnormal development was delayed bone
development (ossification). This was seen in rats at 3500 mg/kg/day (Rodwell et al. 1980a; Farmer et al. 2000b)
and in rabbits at 300 mg/kg/day (Moxon 1996b). Severe signs of maternal toxicity, including mortality, were
observed in rats at 3500 mg/kg/day (Farmer et al. 2000b). Less severe signs of maternal toxicity (diarrhea,
reduced fecal output, reduced food intake and body weight) were observed in rabbits at doses of 175 mg/kg/day
and higher (Moxon 1996b).
In a multi-generation reproduction study in rats (Schroeder and Hogan 1981), unilateral focal tubular dilation of
the kidney was observed in male F3b pups at 30 mg/kg/day but not at 10 mg/kg/day. As discussed below in the
section on Dose-Response Assessment, the U.S. EPA has classified 30 mg/kg/day as the LOAEL and has based
the RfD for glyphosate on the 10 mg/kg/day NOAEL for this effect. This effect is consistent with the acute
systemic toxicity of glyphosate, rather than a specific reproductive effect.
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A 2-year dietary study, in which rats were exposed to 0, 2,000, 8,000 or 20,000 ppm glyphosate in diet, examined
morphology of the reproductive organs, mammary glands, and all major endocrine glands, including the testis,
ovary, pituitary, and thyroid (Stout and Ruecker, 1990). No treatment-related effects on reproductive organs or
endocrine glands were observed at or below the maximally tolerated dose (20,000 ppm in diet). U.S. EPA (2001)
summarized a study in which dogs were exposed to 0, 20, 100, and 500 mg/kg/day “glyphosate in gelatin
capsules” for 1 year noting that a decrease in absolute and relative pituitary weight was observed at the 100 and
500 mg/kg/day dose levels.
Subchronic studies, in which mice and rats were exposed to 3,125; 6,250; 12,500; 25,000; or 50,000 ppm
glyphosate in the diet, examined morphology of all reproductive organs; mammary glands; and major endocrine
glands. The study also evaluated sperm counts and morphology and estrous cycle length (NTP 1992). NTP (1992)
concluded that there was no evidence of adverse effects on the reproductive system of rats or mice. Several other
subchronic and chronic studies of glyphosate are noted in Williams et al. (2000), with no mention of treatmentrelated effects on endocrine glands or reproductive organs; however, the specific tissues that were evaluated are
not reported.
Yousef et al. (1995) has reported substantial decreases in libido, ejaculate volume, sperm concentrations, semen
initial fructose and semen osmolality as well as increases in abnormal and dead sperm in rabbits after acute
exposures to glyphosate. The authors report that all of the effects were statistically significant at p<0.05, but do
not specify the actual doses. Using a reported rabbit LD50 of 3,800 mg/kg (SERA 1996), the doses would
correspond to 38 and 380 mg/kg. A 3-generation study in rats found no treatment-related effects of glyphosate on
mating, fertility, or reproductive parameters at doses of 3, 10, or 30 mg/kg body weight, although changes in
kidney morphology were noted at the 30 mg/kg/day dose level (Schroeder and Hogan 1981). Very high dietary
concentrations of glyphosate have not been associated with impaired reproductive performance or signs of
damage in testicular tissue.
In a subsequent study, Yousef et al. (1996) demonstrated that glyphosate may reduce sperm motility in the range
of 116 µM to about 300 µM in protein free media and 500 µM to about 740 µM in a media with protein. While
this in vitro study cannot be applied directly to the risk assessment, it is worth noting that the lowest reported
effect concentration, 116 µM, corresponds to a concentration of about 19.6 mg/L [116 µMoles/L × 169.07
µg/µMole = 19,612 µg/L], which is about a factor of 10 above the NOAEL used in the dose-response assessment.
Numerous epidemiological studies have examined relationships between pesticide exposures or assumed pesticide
exposures in agricultural workers and reproductive outcomes. Very few studies, however, have attempted to
characterize exposures, either qualitatively or quantitatively, to specific pesticides (Arbuckle and Sever 1998). Of
those studies that have specifically addressed potential risks from glyphosate exposures, adverse reproductive
effects have not been associated with glyphosate exposure.
In the Ontario Farm Health Study three retrospective studies (Arbuckle et al. 2001; Curtis et al. 1999; Savitz et al.
1997) examined relationships between exposures to glyphosate formulations and reproductive outcomes. Risk of
miscarriage was unrelated to self-reported exposure to glyphosate formulations (Savitz et al. 1997). A second
study of spontaneous abortions among 2,110 women and 3,936 pregnancies disaggregated the herbicide exposures
into pre- and post conception and spontaneous abortions into early- (< 12 wk) and late-term (12-19 wk) abortions
(Arbuckle et al. 2001). When maternal age was considered in a regression tree analysis, spontaneous abortions
were found to be unrelated to glyphosate formulation use. Curtis et al. (1999) reported that fecundity was
unrelated to glyphosate exposure.
Larsen et al. (1998a) examined relationships between use of pesticides (included Roundup®, 7% prevalence of
use) and semen quality among farmers in Denmark. Semen quality and reproductive hormone levels were
unrelated to pesticide use. Larsen et al. (1998b), reported fecundity was unrelated to pesticide use or participation
in pesticide spraying operations.
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Carcinogenicity and Mutagenicity
Information regarding the mutagenicity and carcinogenicity of glyphosate has been reviewed in detail by U.S.
EPA (U.S. EPA/ODW 1992; U.S. EPA/OPP 1993a, b, c; WHO 1994) as well as in the open literature (Cox 1998;
Williams et al. 2000).
EPA required testing for carcinogens relies on a number of in vitro and in vivo assays to assess carcinogenicity.
Tests for genotoxicity include four core assays:
•
•
•
•

Bacterial mutation assay (Ames test)
Mammalian cell mutation assay (L5178Y TK assay; CHO HGPRT)
In vitro cytogenetic assay (metaphase analysis; human peripheral lymphocytes; CHO; CHL)
In vivo Bone-marrow cytogenetic assay (micronucleus assay; rat; mouse)

In most cases chronic studies in the rat and the mouse are also required to assess carcinogenicity. EPA uses a
weight-of-the-evidence approach to assess cancer risk. In this scheme, short term bacterial assays, such as the
Ames test or the SOS Chromtest, are no more than screening procedures; a positive finding suggests the
possibility of genotoxicity that may lead to cancer in humans. However, many compounds test positive using
these assays (see Ames and Gold, 2000, Mutation Research 447: 3-13), but upon evaluation of the entire body of
evidence for carcinogenicity the data is equivocal.
As a part of EPA’s re-registration process, glyphosate was screened for genotoxicity using bacterial and
mammalian cell assays. The following assays all showed negative results (see Federal Register/Vol. 69, No.
159/Wednesday, August 18, 2004).
•
•
•
•

Gene mutation assay in S. typhimurium strains, non-mutagenic1 when tested up to 1,000 μg/plate, in
presence and absence of activation, in S. typhimurium strains TA98, TA100, TA1535 and TA1537.
Gene mutation assay in E. coli WP2hcrA and S. typhimurium strain for reverse gene mutation, both with
and without S-9, up to 5,000 μg/plate (or cytotoxicity) with E. coli WP2hcrA and S. typhimurium TA98,
TA100, TA1535, TA1537, and TA1538.
Gene mutation assay in Chinese hamster ovary (CHO) cells/HGPRT, non-mutagenic at the HGPRT locus
in Chinese hamster ovary cells tested up to cytotoxic concentrations or limit of solubility, in presence and
absence of activation.
In vivo bone marrow chromosomal aberration assay Negative, non-mutagenic in rat bone marrow
chromosome assay up to 1,000 mg/kg in both sexes of Sprague Dawley rats.

Based on standard animal bioassays for carcinogenic activity in vivo (SERA 2003a, Appendix 5), there is no basis
for asserting that glyphosate is likely to pose a substantial cancer risk. The Re-registration Eligibility Decision
document on glyphosate (U.S. EPA/OPP 1993a) indicates that glyphosate is classified as Group E: Evidence of
non-carcinogenicity for humans. This classification is also indicated in U.S. EPA's most recent publication of
tolerances for glyphosate (U.S. EPA/OPP 2002). This is also consistent with the assessment by WHO (1994) and
review by (Williams et al. 2000). Cox (1998) has challenged the interpretation of the cancer data but does not
provide any reanalysis of the data. Tumors have been observed in some of the chronic toxicity studies (SERA
2003a, Appendix 3).
The U.S. EPA/ODW (1992) judged studies conducted before 1990 as insufficient for evaluating the potential
carcinogenicity of glyphosate (observed responses were equivocal or the dose levels were inappropriate, i.e., the
highest dose used was not the maximum tolerated dose). U.S. EPA requested the study by Stout and Ruecker
(1990) and judged it to be adequate. Although the study indicated increases in some tumor types (pancreatic islet
1

Genotoxic agents interact with genetic material which often results in mutations; hence genoxicity and mutagenicity are often used
interchangeably.
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cell adenomas in low dose male rats, hepatocellular adenomas in male rats, and C-cell adenomas of the thyroid
males and females), the effects were not dose related. Gold et al. (1997) reports cancer potency estimates of
5.9×10-5 to 4.8×10-4 (mg/kg/day)-1 for glyphosate. The potency parameters provided by Gold et al. (1997),
however, are based on experimental data in which there were no statistically significant increases in tumor rates at
any dose level.
Roundup® has been shown to cause an increase in chromosomal aberrations in a plant (Allium spp.) associated
with cell abnormalities in spindle fiber (Rank et al. 1993), DNA adduct formation in mice (Reluso et al. 1998 as
cited in SERA 2003a) and single strand breaks in mice (Bolognesi et al. 1997). None of the in vivo studies using
mammalian species or mammalian cell lines have reported mutagenic activity (i.e., NTP 1992; Rank et al. 1993).
Two studies (Vyse and Vigfusson 1979; Vigfusson and Vyse 1980) report a significant increase in sister
chromatid exchanges in human lymphocytes in vitro. The authors of these studies conclude from their results that
glyphosate is, at most, slightly mutagenic. In addition, some positive assays in the fruit fly (Kale et al. 1995; Kaya
et al., 2000) and in lymphocyte cultures (Lioi et al. 1998a; Lioi et al. 1998b) have been reported. Nonetheless,
most of the other screening studies for mutagenicity are negative (SERA 2003, Appendix 7). Based on the weight
of evidence of all available studies, U.S. EPA (U.S. EPA/ODW 1992; U.S. EPA/OPP 1993a; U.S. EPA/OPP
2002) concluded that glyphosate is not mutagenic.
The human data on the potential carcinogenic activity of glyphosate is sparse. Hardell and Erikson (1999a)
reported an increased cancer risk of non-Hodgkin lymphoma (NHL) in individuals in Sweden who have a history
of exposure to glyphosate, but the increased risk was not statistically significant. Acquavella et al. (1999)
criticized the methodology used by Hardell and Erikson (1999a), but in response Hardell and Erikson (1999b)
reported that an additional analysis of their data pooled with data from another study demonstrated a statistically
significant increase in NHL associated with exposures to glyphosate. Details of the pooled analysis are not
provided by Hardell and Erikson (1999b).
These results are of concern to the Forest Service, and the Forest Service requested that the U.S. EPA review
these studies (Rubin 2000 as cited in SERA 2003a). The U.S. EPA (Tompkins 2000 as cited in SERA 2003a)
replied that:
The Office of Pesticides Programs Health Effects Division has reviewed the journal article entitled “A
Case-Control Study of Non-Hodgkin Lymphoma and Exposure to Pesticides” and concluded that the
study does not change EPA’s risk assessment for the currently registered uses of glyphosate.
This issue is also addressed in the most recent U.S. EPA/OPP (2002) assessment:
This type of epidemiologic evaluation does not establish a definitive link to cancer. Furthermore, this
information has limitations because it is based solely on unverified recollection of exposure to
glyphosate-based herbicides.
Lee et al. (2004) evaluated the risk of the stomach and oesophageal adenocarcinomas associated with farming
and agricultural pesticide use in a population based case-control study in eastern Nebraska and found no
significant associations between specific agricultural pesticide (including glyphosate) exposures and the risk
of stomach or oesophageal adenocarcinomas among Nebraska farmers. Through the Agricultural Health
Study (AHS), a prospective study of pesticide applicators in Iowa and North Carolina, Flower et al. (2004)
examined childhood cancer risk and associations with parental pesticide application. No association was
detected between frequency of parental pesticide application and childhood cancer risk. An increased risk of
cancer was detected among children whose fathers did not use chemically resistant gloves [odds ratio (OR) =
1.98; 95% CI, 1.05–3.76] compared with children whose fathers used gloves. The ORs were lower for
glyphosate (maternal use OR = 0.61, paternal use OR=0.84). De Roos et al. (2005) suggest that although there
has been little consistent evidence of genotoxicity or carcinogenicity from in vitro and animal studies, a few
epidemiologic reports have indicated potential health effects of glyphosate. They evaluated associations
between glyphosate exposure and cancer incidence in the AHS, a prospective cohort study of 57,311 licensed
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pesticide applicators in Iowa and North Carolina. Glyphosate exposure was not associated with cancer
incidence overall or with most of the cancer subtypes studied.
Given the marginal mutagenic activity of glyphosate and the failure of several chronic feeding studies to
demonstrate a dose-response relationship for carcinogenicity and the limitations in the available epidemiological
study, the Group E classification given by the U.S. EPA/OPP (1993a, 2002) appears to be reasonable. As with any
compound that has been studied for a long period of time and tested in a large number of different systems, some
equivocal evidence of carcinogenic potential is apparent and may remain a cause of concern, at least in terms of
risk perception (e.g. Cox 1998).
While these concerns are understandable, there is no compelling basis for challenging the position taken by the
U.S. EPA, and no quantitative risk assessment for cancer is conducted as part of the current analysis.

Irritation and Sensitization
Glyphosate formulations used by the Forest Service are classified as either non-irritating or only slightly irritating
to the skin and eyes in standard assays required for product registration. The U.S. EPA/OPP (1993c) classifies
glyphosate as mildly irritating to the eyes (Category III) and slightly irritating to the skin (Category IV).
Literature on the irritant effects of unformulated glyphosate is summarized by Williams et al. (2000). The IPA salt
of glyphosate, the form proposed for use by the ANF, is nonirritating to the skin and eyes.

Systemic Toxic Effects from Dermal Exposures
Glyphosate is poorly absorbed from the skin, and thus systemic toxic effects from dermal exposure are likely to
be less than those from oral exposure. In terms of acute exposures, however, there is relatively little apparent
difference in the oral and dermal toxicity of glyphosate because glyphosate is relatively non-toxic by either route.
U.S. EPA/OPP (1993c) classifies glyphosate as a Category III compound for both oral and dermal toxicity. SERA
(2003a, Appendix 3) reports that all glyphosate formulations have dermal LD50 values in rats or rabbits that are
>2000 mg/kg, and most are >5000 mg/kg.
A more meaningful assessment of the dermal toxicity of glyphosate can be made from repeated dose 21-day
studies. U.S. EPA/OPP (1993c) cites a 1982 study in which glyphosate was applied to the intact or abraded skin
of rabbits at doses of 10, 1000 or 5000 mg/kg/day, five days per week, for three weeks. The only treatment related
effects included slight irritation of the abraded skin (a local and not a systemic effect), decreased food
consumption, and decreased serum lactic dehydrogenase activity at 5000 mg/kg/day. In a more recent but
similarly designed study in rats (Pinto 1996), dermal doses of 250, 500, 1000 mg/kg/day caused no effects on
body weight, food consumption, hematology, clinical chemistry, or organ weights, and there were no signs of
dermal irritation or pathologic changes in any tissue.

Inhalation Exposures
Some volatile pesticides may present practical risks in normal applications, but inhalation is not an important
route of exposure for most low volatile herbicides (Dowling and Seiber 2002). Because of the low volatility rate
for technical grade glyphosate (Tria 1994) and the available inhalation toxicity studies on a number of glyphosate
formulations (SERA 2003a, Appendix 3), the U.S. EPA waived the requirement of an acute inhalation study for
technical grade glyphosate (U.S. EPA 1993b, p. 10). The acute inhalation LC50 value of the isopropylamine salt
glyphosate is >6.37 mg/L (no mortality in five rats of each sex exposed to this concentration for four hours)
(Mcguirk 1999). As indicated in SERA (2003a, Appendix 3), the short-term (typically 4 hours) inhalation LC50
values for various glyphosate formulations range from >1.3 mg/L to >7.3 mg/L. The lowest LC50 value that is not
designated with a greater than (>) symbol is 2.6 mg/L. This appears to reference the acute inhalation study by
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Dudek and Cortner (1998) in which 20% mortality (1/5 rats of each sex) was observed after 4-hour inhalation
exposures to MON 77063 at a concentration of 2.6 mg/L. MON 77063 appears to be an experimental formulation,
and there is no information to link it to any formulation proposed for use on the ANF. Appendix 3a of SERA
(2003a) provides inhalation LC50 values for ANF formulations as follows: Accord SP® > 5 mg/L, Foresters® >1.3
mg/L, Glypro® and Rodeo® > 6.7 mg/L. The greater than (>)sign indicates the highest concentration tested, and
the effects were less than the LC50.
A case of “Roundup Pneumonitis” has been reported by Pushnoy et al. (1998). This involved an individual with
shortness of breath, respiratory irritation, and dizziness. Exposure to Roundup® resulted from disassembling
sprayer equipment. As discussed by Goldstein et al. (1999), the plausibility of association between Roundup®
exposure and the development of these symptoms is tenuous given that this individual may have been exposed to
diesel fuel aerosols, chlorinated solvents, smoking, or welding fumes. Jamison et al. (1986) suggested a potential
effect associated with glyphosate after inhalation exposures to flax dust, but the glyphosate treated flax dust
contained about 25% more particles in the 0-1: range. Particles in this range typically penetrate to the alveolar
sacs (Razman and Klassen 1996). Thus even though the distributions in the particle sizes for the two forms of flax
may not be statistically significantly different, the higher concentration of respirable particles in the glyphosate
treated flax may have contributed to the apparent difference in biological activity.
SERA (2003a) notes an area of uncertainty concerning operations where burning is done after herbicide
application. Residues of glyphosate in air during brown-and-burn operations have not been measured, but SERA
(2003a) concludes in their analysis that they are likely to be very low given that brown-and-burn operations take
place about 30 to180 days after treatment with the herbicide and the foliar half-life is from 1.6 to 46 days. SERA
(2003a) concludes that there is no evidence to suggest that toxic levels of glyphosate are likely to be encountered
as the result of a brown and burn operation. SERA (2003a) also states that there is no basis for believing that the
presence of low or even high levels of glyphosate residues will have a significant impact on this hazard (due to
burning areas that have been treated). On ANF, burning is occasionally done in the oak type but not within 180
days of application, therefore the uncertainty about risk is further reduced.

Role of Surfactant
As summarized in SERA (2003a, Appendix 1), various glyphosate formulations contain a polyethoxylated tallow
amine (POEA) surfactant at a level of up to about 20% (200 g/L) and Roundup Pro® contains a phosphate ester
neutralized POEA surfactant at a level of 14.5% (145 g/L). Tallow contains a variety of fatty acids including oleic
(37–43%), palmitic (24–32%), stearic (20 to 25%), myristic (3–6%), and linoleic (2–3%) acids as well as small
amounts of cholesterol, arachidonic, elaidic, and vaccenic acids (Budavari 1989). The other formulations of
glyphosate recommend the use of a surfactant to improve the efficacy of glyphosate. There is an extensive amount
of literature on glyphosate indicating that the addition of surfactants can greatly enhance phytotoxicity of
herbicides (De Ruiter et al.1996, De Ruiter and Meinen 1998; Denis and Delrot 1997; Laerke and Strebig 1995;
Miller et al. 1998; O’Sullivan et al. 1981; Riechers et al. 1995; Sundaram 1990; Sundaram et al. 1996).
While surfactants are typically classified as “inert” ingredients in herbicides, these compounds are not
toxicologically inert. It is beyond the scope of this risk assessment to specifically review all of the information
available on surfactants. Much of the available information on the toxicity of surfactants used with glyphosate
have been summarized in SERA (1997 as cited in SERA 2003a) and more recent studies (Chang et al. 1999;
Garry et al. 1999; Lin and Garry 2000; Reluso et al. 1998 as cited in SERA 2003a) reinforce the conclusion
reached in SERA (1997 as cited in SERA 2003a) that some surfactants may be more toxic than the herbicides
with which they are used. Although surfactants may play a substantial role in the interpretation of a large number
of suicides and attempted suicides involving the ingestion of glyphosate formulations, primarily Roundup®, the
acute mammalian toxicity of different glyphosate formulations do not appear to differ substantially (Appendix 3a
and 3b of SERA 2003a).
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Only Glyphosate formulations without POEA are used on the ANF (Table 1). The surfactants proposed for use on
the ANF (Table 1) include one or more of the following constituents: Alkylarylpolyoxyethylene ether,
isopropanol, free fatty acids, Alkylarylpolyoxykane ether, and Alkylarylpolyoxyethylene glycols. These are all on
EPA inerts lists 3 and 4b. List 3 indicates that there is unknown toxicity; for inerts where “there was no basis for
placing it on any of the other lists. The Agency will continue to evaluate these chemical substances, as additional
information becomes available, to determine if reclassification to List 1, 2, or 4 is appropriate.” List 4B is for
inerts with “sufficient information to conclude that current use patterns in pesticide products will not adversely
affect public health and the environment.”

Inerts
Inert ingredients are chemicals used with the active ingredient in preparing herbicide formulations. They are used
to provide a carrier for the active ingredient that facilitates the effective application of the herbicide. Inerts are not
intended to supplement the herbicide's toxic properties.
EPA noted that concerns regarding the acute toxicity of inert ingredients are usually addressed through tests of the
herbicides as formulated products. While the herbicides as formulated products have undergone acute toxicity
testing, they generally have not undergone extensive chronic toxicity testing, or cancer, reproductive,
developmental, or mutagenicity testing. The gap in the testing of the herbicides as formulated products, according
to one view, gives rise to the inference that the environmental consequences, including hazards to human health,
from using them are largely unknown.
The inerts in the formulations proposed for use on ANF are on EPA List 4b, a designation, which means EPA, has
concluded that there is “sufficient information to conclude that current use patterns in pesticide products will not
adversely affect public health and the environment.”

Impurities and Metabolites
The primary metabolite of glyphosate in mammals and other organisms is aminomethylphosphonate (AMPA),
which is formed together with glyoxylate (HCO-COOH).
In mammals, less than 1% of the absorbed dose of glyphosate is metabolized to AMPA (U.S. EPA/ODW 1992;
Brewster et al. 1991). AMPA is formed in environmental media such as soil and water as a breakdown product of
glyphosate. For example, Mao (1996) found that AMPA reached approximately 21.2% of applied dose of
glyphosate by day 181 under anaerobic conditions in pond water. In addition, glyphosate is readily metabolized
by soil bacteria with AMPA as a major metabolite (Dick and Quinn 1995a; Dick and Quinn 1995b).
These two differing sources of exposure, i.e., as an endogenous metabolite in mammals and as an environmental
metabolite, are handled differently in this risk assessment. The approach of examining the potential importance of
the metabolism of a chemical agent by a mammal is common in the risk assessment of xenobiotics, which
generally involve the formation of one or more mammalian metabolites, some of which may be more toxic than
the parent compound. Usually, the parent compound is selected as the agent of concern because the toxicology
studies and monitoring studies provide information about the agent. Thus, the dose metameter for the risk
assessment is most clearly expressed in terms of the parent compound. In cases where a toxic metabolite is known
to be handled differently by humans, this simple approach may be modified. There is no indication that such a
modification is necessary for glyphosate. Thus, in terms of assessing direct exposures to technical grade
glyphosate, the inherent exposures to AMPA as a metabolite are encompassed by the existing toxicity data on
glyphosate.
This approach does not, however, encompass concern for exposures to AMPA as an environmental metabolite. As
noted above, about 20% of applied dose of glyphosate may be found in water as AMPA after about six months.
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The toxicity and environmental fate of AMPA has been reviewed recently by WHO (1997 as cited in SERA
2003a), Cox (1998), and Williams et al. (2000). In addition, the U.S. EPA/OPP (2002) has reviewed this
information and assessed the potential consequences of exposures to AMPA as an environmental degradate.
Based on this review, the U.S. EPA/OPP (2002) concluded:
The nature of the residue in plants and animals is adequately understood and consists of the parent,
glyphosate. The Agency has decided that only glyphosate parent is to be regulated in plant and animal
commodities and that the major metabolite, AMPA (aminomethylphosphonic acid) is not of toxicological
concern regardless of its levels in food–U.S. EPA/OPP (2002, p. 17725).
While Cox (1998) has cited concerns for AMPA based on a limited subset of the literature on this compound, no
formal dose-response and exposure assessment is presented that would argue against the position of U.S.
EPA/OPP (2002). The position taken in U.S. EPA/OPP (2002) is supported by WHO (1997 as cited in SERA
2003a) and Williams et al. (2000). The position taken by U.S. EPA/OPP (2002) appears to be reasonable and is
well supported. Consequently, in this risk assessment, AMPA is not quantitatively considered in the doseresponse and exposure assessments.
Glyphosate also contains N-nitrosoglyphosate (NNG) as an impurity. Certain groups of nitrosoamines have
served as model compounds in some of the classical studies on chemical carcinogenicity. While there is a general
concern for the carcinogenic potential of nitroso compounds, the EPA re-registration document (RED) for
glyphosate states:
Technical grade glyphosate contains N-nitrosoglyphosate (NNG) as a contaminant. Carcinogenicity
testing of nitroso contaminants is normally required only in those cases in which the level of nitroso
compounds exceeds 1.0 ppm. Analyses showed that greater than 92% of the individual technical
glyphosate samples contained less than 1.0 ppm NNG. The Agency concluded that the NNG content of
glyphosate was not toxicologically significant.
As part of the conduct of the SERA (2003a) risk assessment, data available to U.S. EPA for RED as well as the
more recent data on the levels of N-nitrosoglyphosate and related compounds has been reviewed (Bernard 2002;
Hirsch and Augustin 1987). This information is classified as trade secret under FIFRA and cannot be detailed in
this risk assessment. Nonetheless, no information has been encountered in the CBI files or in the open literature
that contradicts the above assessment in the RED. In addition, none of the recent reviews on the toxicity of
glyphosate cite contamination with N-nitrosoglyphosate (NNG) as a concern (Cox 1998; WHO 1994; Williams
2000). Consequently, as with AMPA, a detailed dose-response and exposure assessment for NNG does not appear
to be justified within this risk assessment or as a separate assessment.

Dose Response Assessment
This section is the culmination of the hazard analysis and identifies the most critical toxicity value for use in the
risk characterization section. Generally, the dose-response assessments used in U.S Forest Service risk
assessments adopt the RfD proposed by the U.S. EPA as indices of 'acceptable' exposure. An RfD is the level of
exposure that will not result in any adverse effects in any individual. The U.S. EPA RfDs are used because they
generally provide a level of analysis, review, and resources that far exceed those that are or can be conducted in
the support of most U.S. Forest Service risk assessments.
The most recent RfD on glyphosate is that proposed by the U.S. EPA/OPP. This RfD of 2 mg/kg/day was
proposed originally in the RED for glyphosate and was also used in the recent glyphosate pesticide tolerances.
This RfD is based on teratogenicity study in rabbits (Rodwell et al. 1980b) in which no effects were observed in
offspring at any dose levels, and maternal toxicity was observed at 350 mg/kg/day with a NOAEL of 175
mg/kg/day. Using an uncertainty factor of 100, 10 for sensitive individuals and 10 for species-to-species
extrapolation, U.S. EPA/OPP derived the RfD of 2 mg/kg/day, rounding the value of 1.75 mg/kg/day to one
significant digit.
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For this risk assessment, the RfD 2 mg/kg/day is used for both short and long-term exposure scenarios. This value
was derived by U.S. EPA/OPP for long-term exposures and was also adopted by the U.S. EPA/ODW for shorter
term exposures. SERA (2003a) has extensive discussion of this RfD and critical toxicity values.
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SECTION 4. GLYPHOSATE EXPOSURE ASSESSMENT
Overview
Herbicides are commonly used in the U.S. to achieve forestry objectives; as a site preparation tool they help to
control vegetation that may impede tree seedling establishment and growth by competing for soil nutrients, water,
and light. This section provides the human exposure assessment to glyphosate for both workers and members of
the general public. It provides the critical levels of exposure based on selected exposure scenarios for workers and
the general public. The critical exposure values are used in the risk characterization section (Section 5) with the
critical toxicity values to calculate the risk, expressed as the hazard quotient.
This section begins with a review of what is known of the movement, persistence and fate of glyphosate because
these elements of the environmental behavior of the herbicide influence human exposure. This information is also
relevant for the glyphosate exposure analysis for wildlife, aquatic and species federally listed or proposed as
threatened, endangered or sensitive.

Detailed Information
Environmental Behavior of Glyphosate
SERA (1996b) summarizes information on the environmental behavior of glyphosate as it relates to the risk
assessment process. Much of that information is summarized in this section with specific reference to its
relevance to conditions on ANF.
In summary, glyphosate is relatively low in toxicity to animals and has a short persistence in soil and water. It is
taken up by the plant primarily through the foliage and is then translocated through the plant to roots and other
structures. Of the glyphosate in the soil, less than 1 percent is absorbed through the roots, primarily because
glyphosate is quickly and tightly adsorbed to soil particles. Glyphosate is not metabolized in plants. Complete and
rapid degradation occurs in both soil and water by microbiological activity but not by chemical activity (Rueppel
et al. 1977; Ghassemi et al. 1981). We conclude that the proposed use of glyphosate will not adversely affect soil
nutrient cycling or soil productivity.
Newton et al. (1994) summarized the results from comprehensive studies of the movement, persistence and fate of
glyphosate and AMPA in three forests (Oregon, Georgia and Michigan). They reported eight-hectare residual
stands of low-quality hardwoods were treated with 4.12 kg/ha (3.68 lb/acre, see Appendix G3 for English and
metric conversion factors) glyphosate applied aerially in late summer. There was no streamside buffer. Residues
were highest in upper crown foliage. The presence of the overstory reduced exposure of understory vegetation and
streams. Residues in streams decreased to the detection limit or were undetectable in 3-14 days. Residues in soils
were highest where cover was sparse and where litter was removed. No residues were detectable in soil 409 days
after treatment; movement below 15 cm was negligible. AMPA appeared at low levels in all degrading matrices,
including sediments, soon after deposition of glyphosate. In pond sediments, both glyphosate and AMPA
remained bound and inactive. Residue concentrations in foliage, water, and soil were below levels known to be
biologically active in non-target fauna. This study encompassed a broad diversity of environments (cool moist
winter, warm dry summer in Oregon, warm to hot moist conditions in Georgia, and warm moist summer to cold
dry winter in Michigan) making it particularly relevant to the ANF because it covers the full range of
environmental conditions encountered on the ANF.

Behavior in Air
Glyphosate has a low vapor pressure so it does not volatilize into the atmosphere (Ghassemi et al. 1981; U.S.
Department of Energy 1983). Rueppel et al. (1977) report that only a small amount of glyphosate should be
expected to volatilize from either soil or water. This is what is expected to be the case for ANF as well.
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Behavior in Plants
Glyphosate is taken up by the plant primarily through the foliage and is then translocated throughout the plant,
including through underground structures such as roots and rhizomes where it inhibits further growth and
sprouting. Depending upon soil type and conditions, some root uptake may occur, but typically of the glyphosate
in the soil, less than 1 percent is absorbed through the roots, primarily because glyphosate is quickly and tightly
adsorbed to soil particles (USDA FS 1991). Glyphosate is stable within the plant tissue and is not metabolized by
plants. Residue levels of glyphosate and AMPA in fruits of wild blueberry and red raspberry were determined in
field tests in Ontario, Canada, by Roy et al. (1989). Glyphosate was applied using a hand held spray boom to
achieve glyphosate application rates, which were approximately 2 kg/ha close to the time when fruit would be
approaching maturity and be ready for harvest. Ripe fruits were collected for chemical analysis at various times
after application. Blueberry absorbed about 14 % of the glyphosate that fell on the fruits, while red raspberry
absorbed about 9%. Washing the fruit with water removed the balance (Table 10).
Table 10. Residue levels of glyphosate and AMPA in blueberry and red raspberry fruits collected from
boreal forests of Ontario, Canada
Plant

Days post-spraya

Glyphosate (mg/kg)

AMPA (mg/kg)

Mean + SD
0a
7.94+0.678
ND1
1
6.60+0.708
ND
2
5.66+1.210
0.055+0.017
13
3.73+0.535
0.051+0.009
20
2.50+0.524
0.031+0.010
33
1.23+0.248
ND
61
0.19+0.035
ND
Raspberry
0
19.49+2.110
ND
1
18.25+2.570
ND
2
17.12+0.990
0.102+0.024
13
5.55+0.880
0.089+0.031
20
3.39+0.420
0.033+0.0088
33
1.22+0.122
0.024+0.004
61
NA2
NA
Note: Adapted from Table 5, Roy et al. (1989). Data corrected for glyphosate and
AMPA recovery efficiencies.
a
Zero days post spray was August 8, 1985.
ND1, not detectable; limits of detection for glyphosate and AMPA were 0.025 and 0.01
ppm, respectively.
NA2, not available; no berries on the plantation.
Blueberry

As expected, highest residue levels occurred the day of application when glyphosate residue level in the washed
fruit was approximately 8 mg/kg in blueberry, and 19.5 mg/kg in red raspberry. Residue levels declined with time.
Residue levels of AMPA were small and transitory.
These data probably provide an estimate of the exposure of organisms that might consume fruits similar to these
from treated plants, especially those treated by broadcast foliar methods. Low volume foliar applications would
result in less exposure from fruit, and the basal and cut surface treatment methods should prevent such exposure.
Lacking other specific data, we conclude these data reflect what should be expected on ANF.
In British Columbia, Canada where glyphosate was aerially applied for reforestation purposes, Feng and
Thompson (1990) reported that the residue level of glyphosate on foliage of two species immediately after
application was 261 and 448 ppm. Residue levels were not followed in the foliage over time, except as the foliage
senesced and fell from the plant. The initial residue levels found in this material (i.e., in the first foliage to fall
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from the plants) was 12 to 20 ppm, declining to less than 1 ppm in 45 days. In an Oregon forest following aerial
application of glyphosate, initial herbicide levels in foliage ranged from 80 to 489 ppm in the foliage most
exposed to the spray material. In understory vegetation (that least likely to be directly sprayed on the right-ofway), the residue level immediately after treatments ranged from 20 to 1818 ppm. Levels of AMPA did not
exceed 2 ppm at any time. The residue levels declined rapidly with time in the foliage, regardless of the initial
herbicide residue levels. The half-life values were reported to range from 10 to 27 days in plants (Newton et al
1994). This is the pattern that should be expected from proposed applications on the ANF.
In summary, given the environmental conditions and treatments proposed for the ANF, we expect the half life of
glyphosate in vegetation to be 13 days or less, and for there to be levels of AMPA that are less than 0.1 ppm at
their highest, and are non-detectable in less than 30 days (nondetectable means less than 0.01 PPM).

Behavior in Soil and Groundwater
Soil. When glyphosate reaches the soil (the majority of the herbicide lands on vegetation and is absorbed by the
plant tissue), it is completely and rapidly degraded by microbiological activity. Within the soil environment, it is
resistant to chemical degradation, stable to sunlight, is relatively non-leachable, has no tendency to leach through
the soil or to run off, is strongly adsorbed to soil particles, has negligible volatility, and has a minimal effect on
soil microflora. (Rueppel et al. 1977; WSSA 1983). It does not accumulate in the soil (USDA FS 1989, Vol. II,
pp. 4-25 through 4-27). Soil microflora degrade glyphosate to aminomethyl phosphonic acid, which is somewhat
more stable than glyphosate. Principal decomposition end products are carbon dioxide, water, nitrogen and
phosphate. Decomposition occurs under both aerobic and anaerobic conditions. Glyphosate has an average halflife of 60 days in the soil. The half-life is shorter than average in silt loam soils and longer than average in sandy
soils.
Sacher (1978) compared 14CO2 evolution over a period of seven days in sterile and non-sterile conditions with
radio labeled glyphosate and with radio labeled sucrose (sugar) as a control. Minimal amounts of 14CO2 evolved,
along with lack of significant changes in composition of the radio labeled glyphosate compounds under sterile
conditions, demonstrated that chemical degradation is not a major means of glyphosate degradation. The
importance of biodegradation by soil microflora was indicated in the non-sterilized conditions, in which as much
as 55 percent of the 14-C-labeled glyphosate was given off as 14CO2 within 4 weeks using Lintonia Sandy Loam
soil. Microbial degradation of glyphosate can occur under both aerobic and anaerobic conditions, and the same
general distribution of glyphosate metabolites is found under both aerobic and anaerobic conditions (Rueppel et
al. 1977).
The primary metabolite of glyphosate is aminomethyl phosphonic acid (AMPA). Studies with radio labeled
AMPA in silt loam and silty clay loam soils resulted in 34.8 and 16.1 percent of the applied 14C being given off as
14
CO2 within 63 days, respectively (Rueppel et al. 1977). Degradation of AMPA is generally slower than that of
glyphosate, possibly because AMPA may adsorb onto soil particles more strongly than glyphosate and/or because
it may have a lower permeability through the cell walls or membranes of soil microorganisms.
Glyphosate is relatively immobile in most soil environments as a result of its strong adsorption to soil particles.
This tendency of glyphosate to adsorb to soil particles serves as the initial stage in the inactivation of glyphosate
with respect to plant uptake--the adsorbed glyphosate is unavailable for uptake by plant roots.
Absorption of glyphosate to soil particles begins immediately after application, and binding occurs with particular
rapidity to kaolinite, illite, and bentonite clays as well as to muck. Organic matter and clays saturated with Fe3+
and Al3+ tend to adsorb more glyphosate than do organic matter and clays saturated with Na+ or Ca2+. The prime
factor in determining the amount of glyphosate adsorbed to soil particles is the soil phosphate level, and it appears
that glyphosate is bound to soil through the phosphonic acid portion of the molecule (Sprankle et al. 1975a).
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The effect of both pH and phosphate on glyphosate adsorption was examined by Sprankle et al. (1975b) based on
plant yield as an indicator of glyphosate unavailability due to adsorption. They found no significant difference in
plant yield as an indicator of glyphosate unavailability due to adsorption. However, there was a decrease in
glyphosate adsorption as the pH increased and the level of phosphate increased. Salazar and Appleby (1982),
however, found that in some high-organic soils, glyphosate applied to soil at a rate of 3 lb/acre (3.4 kg/ha)
reduced bentgrass seedling growth for seeds germinating as long as 5 days after glyphosate application. Brewster
and Appleby (1972 as cited in Salazar and Appleby 1982) found similar reduction in wheat seedling growth with
pre-emergence application of glyphosate that appeared to be related to increased levels of moisture in the soil.
In general, glyphosate dissipates relatively rapidly when applied to most soils. As a result of greenhouse soil
dissipation studies with three different soil types, Rueppel et al. (1977) calculated half lives from 3 to 130 days,
the former for a silty clay loam with 6 percent organic content and the latter for a sandy loam with 1 percent
organic content. These data have been substantiated by field studies, in which glyphosate had an average half-life
of 2 months in 11 soils and by other studies reporting half-lives of 17 to 19 weeks in sandy soil and 3 weeks in silt
loam (USEPA data reported in Ghassemi et al. 1981).
In a field study in British Columbia, Feng and Thompson (1990) determined the persistence and movement of
glyphosate in the soil after aerial application. They reported glyphosate and AMPA (a primary metabolite in the
pathway of glyphosate decomposition) were retained primarily in the upper organic layers of the profile, with
more than 90% of the total glyphosate residue in the 0 to 15 cm layer. They conclude there is a low propensity for
the leaching probably as a result of the strong adsorption and the tendency for decomposition. Glyphosate soil
residues dissipated as a function of time, with a half-life of 45 to 60 days. After 360 days, total soil residue levels
were 6 to 18% of the initial levels. In an Oregon forest ecosystem, Newton et al. (1994) reported the half life of
glyphosate ranged from 10 to 27 days in foliage and forest floor material, and roughly twice as long in the soil.
In a Canadian boreal forest, Roy et al. (1989a) studied the degradation, persistence and mobility of glyphosate
under field conditions after application of herbicide (2 kg/ha, active ingredient) to areas with either a sand soil or a
clay soil. The sand site was used to study leaching and persistence, and the clay site was used to assess lateral
mobility due to runoff. Except on one sampling date, 100% of the herbicide was found in the upper organic layer
throughout the 335 days in which detectable residues were found. On one date, 95% was in the organic layer, and
5% was in the next layer down. The herbicide level in the soil decreased 50% in 24 days and 90% in 78 days.
There was no detectable lateral movement down the 8-degree slope at any time after application (762 day
sampling period).
The behavior of glyphosate in soil has been tested in a wide range of environmental conditions, which bracket
those found on ANF. Based on these studies we expect the soil half-life on the ANF to be less than 60 days with
half-life in the litter of the forest floor to be less than 30 days. Glyphosate has not been found to leach in soil, and
is not expected to do so on sites on the ANF.

Impact on Soil Productivity
Herbicides are commonly used in the U.S. to achieve forestry objectives; as a site preparation tool they help to
control vegetation that may impede tree seedling establishment and growth by competing for soil nutrients, water,
and light. The ANF proposes the use of herbicides to reduce dense ground vegetation that could out compete tree
seedlings (see pp. 3-93 to 3-95 and 3-119 through 3-122 in ANF Final EIS). Abundant tree seedlings, native
shrubs and herbaceous plants are able to develop during the first year after herbicide application, which indicates
the treatment does not affect the viability of seed banks in the forest floor (see p. 3-121 ANF Final EIS). Recent
research completed on the ANF found that herbicide application temporarily reduced the average number of
species found, but 3 years after application the number of plant species returned to pre-treatment levels, and 5
years after application treated sites had higher species diversity and lower single species dominance in treated
sites (see pp. 3-121 and 3-122 ANF Final EIS).
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If previous use of the same herbicides on the ANF had caused disruption of soil fertility, it is logical that such
effects would be manifested in inhibited plant establishment and growth. The ANF monitoring report of FY 2001
evaluated such effects on a series of areas that had been treated with herbicide (USDA-Forest Service, 2004, pp.
31-34). Based on tree seedling stocking surveys collected through 2001 (Table 12), 73% of all the areas treated
between 1987 and 1999 are more than 50% stocked with tree seedlings. Before spraying, almost all areas had very
few seedlings. These results indicate that herbicide use is not adversely affecting soil fertility.
Both herbicides are formulated to target plant growth (not soil microbes), and available studies do not indicate
that either herbicide affects nutrient cycling in forest soils (e.g. nitrogen mineralization). Bromilow et al. (1996)
noted no effects on soil fertility in repeated applications over 14 years, from 1980 to 1993, of glyphosate at 1.4
kg/ha based on assays for microbial biomass and crop productivity. From this and additional information in
Appendix G2 pp. G2-33 and G2-42, we conclude that the proposed use of glyphosate and sulfometuron methyl
will not adversely affect soil nutrient cycling.
Groundwater. The Monsanto Company (U.S. EPA data reported in Ghassemi et al. 1981) conducted soil column
leaching studies in which glyphosate was aged for 30 days in soil columns and then eluted for 454 days with 1/2
acre-inch water. Leaching of parent compound was found to be insignificant.
Well water was monitored at three electrical substations in Newfoundland, Canada to determine the extent of
glyphosate off-target movement after gravel platforms around substations were sprayed with 2% solution of
glyphosate. Smith et al. (1996) reported that the levels of glyphosate at two substations were below the limits of
detection throughout the duration of the study (32 weeks). Both substations had fragipan constricting layers below
the surface, restricting water movement from the surface. The third substation was on a rapid to well-drained site
and glyphosate levels were detected in well water. Levels peaked two weeks post-spray at 0.25 mg/l and at 37
weeks were at 0.13 mg/l. Albrechtsen et al. (2001) examined degradation of herbicides in shallow aquifers and
reported that glyphosate showed little degradation under anaerobic conditions in water, but as a practical matter
there is expected to be little or no glyphosate entering aquifers because of the tendency to bind to soil organic
matter and its subsequent rapid microbial degradation.
Based on this information we conclude that there is no likelihood of groundwater contamination from the
proposed applications on the ANF.

Behavior in Surface Water
In aquatic systems, glyphosate is strongly adsorbed to both organic and mineral matter and is degraded primarily
by microorganisms. However, the rate of degradation of glyphosate in water is generally slower than it is in most
soils because there are fewer microorganisms in water than in most soils (Ghassemi et al. 1981).
Stream samples of flowing canal water were taken by Comes et al. (1976) following metering of Roundup® at a
rate of 150 ppb of glyphosate into the canals. Sampling 1 mile (1.6 km) downstream accounted for only 70 to 72
percent of the total glyphosate introduced into the stream. Subsequent downstream disappearance of glyphosate
diminished and 5 to 9 miles (8 to 14.4 km) downstream, only 57 to 58 percent of the glyphosate remained in the
water flow. These figures are for herbicide metered directly into flowing water. Sacher (1978) reports that when
glyphosate is applied to ditch banks at 150 ppb concentration, maxima of only 10 and 3 ppb glyphosate could be
expected in stream flow 1 and 5 miles (1.6 and 8 km) downstream, respectively. The level of glyphosate metered
into the canal is far greater than the level that might occur from applications on the ANF, but the pattern of
dissipation reported in this study is directly applicable to ANF programs.
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In a pond at Fort Lauderdale, Florida, Sacher (1978) reported a half-life for glyphosate of approximately 12 days.
Studies by Monsanto Company (U.S. EPA data reported in Ghassemi et al. 1981) on glyphosate persistence in
natural water bodies found a half-life of 7 weeks in Sphagnum bogs at pH 4.23; of 9 weeks in cattail swamps at
pH 6.25; and of 10 weeks in pond water at pH 7.33.
On the ANF, the majority of streams have pH values that fall within the range of 4.23 to 7.33. Headwater streams
generally have the lowest pH values (4.5-7.5), while larger main streams generally have pH values that range
from 6.0 to 7.5, with some values as high as 8.0. The pH values for ponds range from 4.5 to 7.0, with the pH for
shallower ponds generally at the lower end of this range. Most broadcast treatment occurs within headwater
watersheds. From this we conclude that the half-life in water on ANF would be from 7 to 10 weeks.
Leaching of residues from irrigation canal banks treated with glyphosate was investigated by Comes et al. (1976).
Neither glyphosate nor its metabolite, aminomethyl phosphonic acid, were detected in the first flow of water
through canals that had been dry for 23 weeks after glyphosate had been sprayed on the ditch banks at a rate of 5
lb/acre (5.6 kg/ha). Soil samples collected from the canal bed the day before the canals were filled indicated
residual levels of both glyphosate and aminomethyl phosphonic acid (0.35 and 0.78 ppm, respectively) in the top
10 centimeters of the soil along the ditch banks. The authors concluded that glyphosate could be applied to ditch
bank vegetation in the fall after draining canals, with little to no chance of glyphosate residues contaminating
irrigation water the following spring.
Inclined beds of three different soils were used to evaluate the runoff potential of glyphosate (Rueppel et al.
1977). Radio labeled glyphosate was applied uniformly at a rate of 1.0 lb/acre (1.12 kg/ha) to the upper third of
the soil bed and the surface then subjected to artificial rainfalls at days 1, 3, and 7 after treatment. The artificial
rainfall was continued long enough for the collection of two consecutive 50 ml samples of runoff water and
sediment. The 14C activity of runoff water and sediment was measured. The results indicated a maximum runoff
rate of less than 1.8 x 10-4 lb/acre (2 x 10-4kg/ha), confirming that glyphosate binds tightly to soil particles.
Studies of the runoff of Roundup® applied to agricultural soils in Ohio were conducted by Edwards et al. (1980).
Roundup® was applied as a pre-seeding treatment in early spring at rates of 1, 3, and 8 lb/acre (1.10, 3.36, and
8.96 kg/ha), and levels of glyphosate in the runoff water from natural rainfall were measured. The highest
concentration of residual glyphosate, 5.2 ppm, was contained in runoff 1 day following treatment at the highest
application rate. Glyphosate levels up to 2 ppb were detected in runoff from the highest application rate for up to
4 months following treatment. For watersheds treated at lower application rates, the highest level of glyphosate
detected in runoff was 100 ppb for rainfall events 9 to 10 days after treatment. Two months following treatment,
residual glyphosate levels in runoff had decreased to 2 ppb. Of the glyphosate applied to the soil, a maximum of
1.85 percent was removed by runoff transport and, of this amount, 99 percent was removed during the first
rainfall event after herbicide application. Most of this loss is associated with soil erosion in agricultural
watersheds. Because the forest floor and litter layer remain intact on herbicide-treated areas on the ANF, little or
no soil erosion from herbicide treated areas is expected to occur.
In British Columbia, Canada in connection with a forestry application (aerial), the fate of glyphosate in a forested
watershed was determined. In some cases streams in the area were intentionally over-sprayed (no buffers), in
others a 10-meter buffer was used (although the investigators, Feng et al. (1990a) noted that the vegetation was
dense around these streams and the buffers were indistinct from the air, suggesting some unintentional direct
application to the stream also occurred). Buffered streams had very low residue levels (2 to 4 micrograms per liter
[parts per billion, ppb]). Highest residues occurred in the stream directly and intentionally over-sprayed. The peak
concentration measured was 162 micrograms per liter, which dissipated to less than 1 ppb in 96 hours. Water
sampling conducted during the first storm after application (about 20 hours after application), showed peak
herbicide concentration in the stream as less than 150 micrograms per liter, with residues declining to near 1
microgram per liter or less in less than 100 hours. Seven significant storm events were monitored subsequently;
no quantifiable residues of glyphosate were detected in the next 150 days.
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Newton et al. (1984) provided no buffer in an Oregon forest and aerially sprayed directly across a small stream.
The peak herbicide residue level found in the stream was 270 micrograms per liter during the application, and
declined rapidly thereafter. Residues were at or near the detection limit in less than 10 days, with this pattern
continuing for the 55-day sampling period. Stream sediments adsorbed herbicide. The peak concentration in
sediment was about 0.5 mg/liter, occurring about 14 days after application. While still measurable at 55 days, the
residue level was decreasing. Adsorption on sediment and dilution with water movement likely produce the
reduction in concentration in water observed with time in this study. There was no evidence of subsequent input
to the stream due to leaching or surface runoff, despite the absence of a buffer.
Glyphosate dissipates rapidly from standing water, as in a pond. Goldsborough and Beck (1989) measured the
concentration of glyphosate and AMPA in four small ponds in the boreal forest in Manitoba, Canada. They found
a half-life of 1.5 to 3.5 days. In microcosms containing only water, glyphosate persisted for longer periods.
Microcosms with sediment and water showed rapid dissipation of the herbicide, suggesting adsorption is a major
route of dissipation from water, reflecting the behavior of glyphosate in soil, where adsorption is also a dominant
factor in its dissipation. Goldsborough and Brown (1993) returned a second year to reapply glyphosate to two of
the ponds, and to apply it to a third pond that had not been treated previously. They found that glyphosate
dissipated rapidly from the surface waters of all ponds (dissipation half-lives of 3.5–11.2 days). AMPA residues
were detected in water samples during the first 14 days after treatment, suggesting that herbicide degradation was
occurring in the water column. However, not all applied herbicide was accountable in residues in the water.
Glyphosate and AMPA increased in sediment samples to day 36, indicating that sediment adsorption was a major
sink for the herbicide.

Buffers
Buffers are a strip of untreated vegetation adjacent to wetlands, water bodies and flowing water. The purpose of
the buffer is to prevent the entry of unacceptable levels of herbicide to the water, thereby reducing water quality.
The size of the buffer varies with the application technique and the characteristics of individual herbicides, such
as the toxicity of the herbicide to animals and aquatic organisms that might use the water, and the movement,
persistence and fate of the herbicide in the environment close to water. The critical element in protection of water
quality with respect to glyphosate is protection of aquatic species. The following discussion focuses on protecting
human health, but the buffer strategy outlined also protects aquatic species, as outlined in Appendix G2.
For broadcast foliar mechanical (airblast) application (1 and 2 lb/acre) the following buffers and application
tactics will provide water quality protection for humans involving the use of glyphosate.
•
•
•
•
•

No glyphosate shall be applied to surface waters.
Buffers 25 ft wide along each side of perennial streams, impoundments, springs, intermittent streams and
seeps with flowing water the day of spraying;
25 ft wide around wet areas (standing water) and vernal ponds with no defined outlet; and
10 ft wide along each side of dry intermittent streams, dry springs, and dry seeps.
Airblast shall be directed away from the buffer when applications are made within 50 ft of the edge of the
buffer, i.e., within 50 ft no airblast directed towards the edge of the buffer unless intervening vegetation 5
to 15 ft tall is sufficiently dense to intercept spray material.

For directed foliar backpack (up to 4 lb/acre) and for cut surface (up to 3 lb/acre) application methods the
following buffers and tactics will provide water quality protection involving the use of glyphosate:
•
•
•
•
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No glyphosate shall be applied to surface waters.
No glyphosate shall be applied within 10 ft of standing or flowing water.
Within 10 ft of a dry intermittent stream course, dry spring , or dry seep, use only the cut surface
herbicide treatment technique with glyphosate.
No glyphosate shall be applied to cut stems in the stream channel.
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This buffer strategy was developed incorporating the experience of ANF managers with the management of
power line rights-of-way, and the results of ANF monitoring of silvicultural and power line management
operations (results are in several ANF Monitoring and Evaluation Reports) and buffer-width research (Norris and
Charlton, 1995). Details on the development of the buffer strategy for glyphosate are in Appendix G2, Section D.
ANF has conducted monitoring programs in connection with operational applications of herbicide on the ANF to
verify protection of water quality and damage to vegetation outside of treatment areas. There are several in-house
reports that provide the specifics of the monitoring program (typically these are included in Monitoring and
Evaluation Reports for specific fiscal years). Table 11 shows the ANF water quality monitoring program activity.
Visual monitoring for herbicide damage to vegetation was conducted in 2003 and 2004 and shows little or no
damage to vegetation outside of the intended treatment area. Chemical water quality monitoring of silvicultural
applications in 1987, 1988, and 2002 and of utility ROW applications in 1998-2000 has shown no detectable
concentrations of glyphosate in water samples tested.
Table 11. Year and type of ANF monitoring for water quality
Year of Treatment
and Survey
Monitoring

Year of Monitoring
and Evaluation
Report

Vegetation
Management
Activity

1987
1988
1989
1998
1999
2000

1988
1989
1990
2000
2001
2002

Silviculture
Silviculture
Silviculture
Utility ROW1
Utility ROW
Utility ROW

Herbicide Monitored

glyphosate
glyphosate
sulfometuron methyl
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and sulfometuron
2002
2002
Silviculture
methyl
* This table is also repeated as Table 64 in Section 7: Exposure Analysis for Sulfometuron Methyl in this
appendix
1
ROW= right-of-way.

Based on this experience, monitoring and research, and the analysis of drift done in this appendix, we conclude
that the buffer strategy used previously by the ANF for silvicultural operations was unnecessarily restrictive. We
believe the buffers proposed in this current ANF risk assessment will protect aquatic life and water users.
However, continued monitoring is needed to increase the breadth of the experience base and to further verify the
adequacy of this buffer strategy, and to provide documentation that water quality is protected.
The analysis done for this document shows that these buffers will protect water quality. When these buffer strips
are used, glyphosate residues in water are expected to be less than 0.05 mg/L and to persist in measurable
amounts for less than 1 week. During storms occurring within the first 30 days after application, the maximum
concentration of glyphosate expected in stream water (perennial or intermittent) is less than 0.02 mg/L, with
persistence of less than 1 week.
These values are much less than the 0.7 mg/L water quality protection criterion for glyphosate specified in the
USDA FS (1997), and is considered to be currently valid. Consumption of water (2 L/day) contaminated at the
level of the water quality protection criterion of 0.7 mg/L would result in an exposure value for a 70 kg human of
0.02 mg/kg/day. (The HQ for this exposure based on the RfD of 2 mg/kg/day is 0.01, which is 100 fold less than
the level of concern, see Section 5.)
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Residues in Animals and Fish
Glyphosate taken into the body does not accumulate in any tissues and is excreted rapidly, unchanged. Game or
fish taken immediately after exposure may contain very low residues, but possible intake is orders of magnitude
below levels of concern.
In bluegill fish exposed to 0.612 ppm radio labeled glyphosate for 28 days, there was an accumulation of residue
in edible portions of the fish with a bioconcentration factor (BCF) of 1.6 (the BCF is the ratio of the concentration
in the animal to the concentration in the water). Maximum residue levels in channel catfish of 0.55 ppm were
found 7 days after exposure to 10 ppm glyphosate for 14 days. In the same study, largemouth bass and rainbow
trout had maximum residue levels of 0.12 and 0.11 ppm, respectively. Rainbow trout exposed to varying
concentrations of glyphosate for 12 hours had no detectable residues of glyphosate or its primary metabolite,
aminomethyl phosphonic acid. However, trout exposed to Roundup® at 2.0 ppm for 12 hours were reported to
have 80 ppb of glyphosate in fillets and 60 ppb of glyphosate in eggs (Folmar et al. 1979). Note: In the original
publication the tissue concentration was reported as 80 ppm, which was a misprint, later corrected. There were no
detectable residues of glyphosate in midge larvae exposed to 2.0 ppm. The bioconcentration factors are believed
to be between 0.1 and 0.3 (USDA FS 1997).
BCFs for carp and tilapia fish were reported by Wang et al. (1994) using radioactively labeled and unlabeled
glyphosate over a 14-day period. BCF factors for carp exposed to 0.5 and 0.05 ppm of glyphosate ranged from
11.3 (lowest on day 3) to 42.3 (peaked at day 7) and 10.0 (day 1) to 33.6 (peaked at day 7), respectively; for
tilapia exposed to 0.5 and 0.05 ppm of glyphosate BFCs ranged from 12.9 (lowest on day 2) to 65.5 (peaked at
day 5) and 12.0 (day 0.5) to 35.4 (peaked at day 3), respectively.
In an Oregon forest, the highest concentration (5 ppm) was found one day after application in the viscera of deer
mice, an omnivore. The concentration fell rapidly with time, to 0.37 ppm at one week, 0.17 ppm at 2 weeks and
not detectable at 4 and 7.8 weeks. No resides of glyphosate exceeded 0.5 ppm in the body (minus the viscera) of
any animal in this study. Fish from the stream, which was directly over-sprayed in this study, did not contain
detectable residues of glyphosate or AMPA, indicating it has little tendency to bioaccumulate despite its
detectable presence in the water for 3 days, and a source of glyphosate and AMPA in the sediment for 55 days
(USDA FS 1997).
We expect similar values for terrestrial animals to hold for the ANF, but values for aquatics will be lower because
of the buffer strategy used on the ANF. There was no buffer in the Oregon study.

Glyphosate Human Exposure Analysis
The following tables (Tables 12–17) indicate the characteristics (magnitude, frequency and duration) of worker
exposure on the ANF in connection with the application of glyphosate. Tables 12–17 were used to calculate the
frequency and duration of applicator exposure.
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Sustaining Forest Cover and the Production of Forest Products
Table 12. Anticipated acres treated daily by a worker for “Sustaining Forest Cover and the Production of
Forest Products” in the ANF
Acres treated daily with Glyphosate

Application Method

lower
central
upper
Mechanical
22
25
40
(broadcast foliar)
Airblast
Manual
(directed foliar)
2.5
3
7
Backpack/hand sprayer
Cut surface
1.25
1.5
3.5
*Crew size = 2, so a crew treats double the acres shown above

Table 13. Anticipated worker exposure in hours per day and acres per hour for “Sustaining Forest Cover
and the Production of Forest Products” in the ANF
Hours per day

Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut surface

Acres per hour

lower

central

upper

lower

central

upper

7

8

11

3.13

3.13

3.64

5

6

7

0.5

0.5

1.0

5

6

7

0.25

0.25

0.5

Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements
Table 14. Anticipated number of acres treated daily by a worker for “Developing and Maintaining Wildlife
Habitat, Heritage Resources, and Visual Enhancements” in the ANF
Application Method

Acres treated daily with Glyphosate

lower
central
upper
Mechanical
22
25
40
(broadcast foliar)
Airblast
Manual
(directed foliar)
2.5
3
7
Backpack/hand sprayer
Cut surface
1.25
1.5
3.5
*Crew size = 2, so a crew treats double the acres shown above
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Table 15. Anticipated worker exposure in hours per day and acres per hour for “Developing and
Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements” in the ANF
Hours per day

Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut surface

Acres per hour

lower

central

upper

lower

central

upper

7

8

11

3.13

3.13

3.64

5

6

7

0.5

0.5

1.0

5

6

7

0.25

0.25

0.5

Treatment/Control of Native and Non-native Invasive Species
Table 16. Anticipated number of acres treated daily by a worker for “Treatment/Control of Native and Nonnative Invasive Species” in the ANF
Acres treated daily with Glyphosate

Application Method

lower
central
upper
Mechanical (broadcast foliar)
2.3
3
5
Airblast
Manual (directed foliar)
2.3
3
7
Backpack/hand sprayer
Cut surface
1.1
1.5
3.5
*Crew size = 2, so a crew treats double the acres shown above
Table 17. Anticipated worker exposure in hours per day and acres per hour for “Treatment/Control of
Native and Non-native Invasive Species” in the ANF

Mechanical
(broadcast foliar)
airblast
Manual
(directed foliar)
Backpack/hand sprayer
Cut surface

Acres per hour

Hours per day

Application Method

lower

central

upper

lower

central

upper

3

4

8

0.75

0.75

0.63

3

4

6

0.75

0.75

1.17

3

4

6

0.38

0.38

0.58

Human Exposure Assessment
Overview and Summary
Glyphosate worker and general public exposure assessments for the ANF are given in Tables 19–27 and Tables
31–39, respectively. These assessments correspond to the vegetation management activities outlined above, which
include: sustaining forest cover and the production of forest products; developing and maintaining wildlife
habitat, heritage resources, and visual enhancements; and treatment/control of non-native invasive species. Tables
19–27 and Tables 31–39 were developed using the USFS Worksheet Maker Version 4.02 created by SERA (http:
//www.nvo.com/sera_inc/nss-folder/worksheets1v31/).
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Two types of worker exposure assessments are considered: general and accidental/incidental. For general
exposures, i.e., daily (chronic) exposures that might occur over the course of an application season, the general
exposure assessment estimates the absorbed dose based on the handling of a specified amount of a chemical
during specific types of applications. The accidental/incidental exposure scenarios estimate exposure from
specific types of events that could occur during any type of application.
For general exposures in workers, exposure rates are expressed as milligrams (mg) of absorbed dose per kilogram
(kg) of body weight per pound of chemical handled. Analysis of several worker exposure studies involving
backpack applications indicate that the general exposure estimates used in many Forest Service risk assessments
are extremely conservative. For this ANF risk assessment, we retain this conservative approach and use the
standard worker exposure rates, recognizing that the upper range of exposures may overestimate risk. This
conservative approach has little impact on the interpretation of risk because none of the worker exposures exceed
a hazard quotient of one.
For proposed glyphosate applications in the ANF, central estimates of worker exposures span a factor of 28, from
0.0005 mg/kg/day to about 0.014 mg/kg/day. The upper range of exposures for the different application methods
and management needs are about a factor of 15 higher, spanning a range from about 0.007 mg/kg/day to 0.21
mg/kg/day.
Under normal circumstances, members of the general public should not be exposed to substantial levels of
glyphosate as a result of U.S. Forest Service activities. Nonetheless we developed several highly conservative
scenarios for this risk assessment. The two types of exposure scenarios developed for the general public include
acute exposure and longer-term or chronic exposure.
All of the acute exposure scenarios are primarily accidental. They assume that an individual is exposed to the
compound during or shortly after its application. Specific scenarios are developed for direct spray, dermal contact
with contaminated vegetation, as well as the consumption of contaminated fruit, water, and fish. Most of these
scenarios should be regarded as extreme, some to the point of limited plausibility. The longer-term or chronic
exposure scenarios parallel the acute exposure scenarios for the consumption of contaminated fruit, water, and
fish but are based on estimated levels of exposure for longer periods after application.
Most acute accidental exposure scenarios for members of the general public are less than or similar to the general
exposure scenarios in workers. The major exceptions are accidental direct spray of an unclothed child and
consumption of water from a pond following an accidental spill. Direct spray of an unclothed child associated
with cut surface application results in estimates of exposure ranging from 0.5 to 5.1 mg/kg. An accidental spill of
200 gallons of a field solution into a small pond is assumed for dilute solutions (25 gal/acre) used for airblast and
backpack applications. This results in modeled estimates of exposure from consumption of pond water in the
range of 0.2 to about 0.6 mg/kg/day. A 5 gallon spill of undiluted product is assumed for cut surface treatments.
This is based on the maximum amount of product expected at a cut surface application site. Modeled estimates of
exposure for this scenario are 0.5 to 2.3 mg/kg/day. These are extraordinarily extreme and conservative scenarios
that are used in all Forest Service risk assessments.
The highest exposure for members of the general public for other scenarios is the longer-term consumption of
contaminated fruit, resulting in time-weighted average estimated doses of 0.01 to 0.3 mg/kg/day for backpack
applications for invasive species vegetation management.

Detailed Information
Workers
A summary of the exposure assessments for workers is presented in Tables 19–27. Two types of exposure
assessments are considered: general and accidental/incidental. The term general exposure assessment is used to
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designate those exposures that involve estimates of absorbed dose based on the handling of a specified amount of
a chemical during specific types of applications. The accidental/incidental exposure scenarios involve specific
types of events that could occur during any type of application. Details regarding the exposure assessments are in
the worksheets.
The following is a narrative description of the SERA (2001) analysis for workers with some comparisons, where
appropriate, to ANF conditions or equipment. This is followed by Tables 19–27 that use the SERA protocol to
quantify the exposure for ANF workers extrapolated (where possible) to ANF conditions.

General Exposures
General exposures are daily (chronic) exposures that might occur over the course of an application season. As
described in SERA (2001), worker exposure rates are expressed in units of mg of absorbed dose per kilogram of
body weight per pound of chemical handled. Based on analyses of several different pesticides using a variety of
application methods, default exposure rates are estimated for three different types of applications: directed foliar
(backpack); broadcast foliar (airblast spray); and cut surface treatment. The specific rates generally used for each
of these application methods for various management scenarios are summarized in Tables 2, 4 and 6.
The ranges of estimated occupational exposure rates vary substantially among individuals and groups, (i.e., by a
factor of 50 for backpack applicators) (SERA 2001), The Forest Service has not developed a worker exposure
assessment for applicators using airblast spray equipment. Deposition-based worker exposure modeling described
in the Pesticide Handlers Exposure Database (PHED; Leighton and Nielson 1995) was used to estimate the
appropriate occupational exposure rate to be used to estimate applicator exposure for the airblast sprayer.
For minimal protective clothing (long pants, long shirt, and no gloves) the PHED uses a dermal unit exposure
(mg/lb a.i.) of 0.014 for ground boom and 0.24 for airblast sprayer. This results in a dermal unit exposure for
airblast that is about 17 times greater compared to ground boom. Assuming equal dermal adsorption, multiplying
the adsorption-based exposure rates for ground boom used by the U.S. Forest Service by 17 gives exposure rates
roughly equal to directed foliar applications, such as backpack. SERA (2001) also describes the rationale for
grouping cut surface with direct foliar applications for estimating exposure rates used in risk assessments. In this
ANF risk assessment, the SERA directed foliar exposure values, modified to reflect ANF application rates and the
amount of herbicide applied per worker, were used to represent ANF worker exposure for cut surface application.
Note that the airblast equipment used by ANF is quite different than the agricultural airblast equipment (orchard
airblast sprayer) on which the SERA analysis is based. The orchard airblast equipment typically sends the spray in
a vertical 180 degree arc behind the equipment, with the operator riding ahead of the machine on a tractor. The
ANF airblast equipment is much more directional and sends the spray material away from the operator, however
there is no quantitative data on which to make an adjustment to the SERA and Forest Service analysis. Hence the
SERA analysis is used, which should provide a conservative risk assessment for ANF programs.
The default rate derived in SERA (2001) for backpack application is 0.003 mg/kg bw per lb applied with a range
of 0.0003 to 0.01 mg/kg bw per lb applied. For glyphosate, there are several worker exposure studies involving
backpack applications that can be used to assess the quality of these values (Edmiston et al. 1995; Jauhiainen et al.
1991; Lavy et al. 1992; Machado-Neto et al. 2000; Middendorf 1993; and Schneider et al. 1999). Three of these
studies (Edmiston et al. 1995; Machado-Neto et al. 2000; Schneider et al. 1999) provide only deposition data and
cannot be used directly to assess the use of the standard exposure rates summarized in Table 18. The other three
studies (Jauhiainen et al. 1991;Lavy et al. 1992; Middendorf 1993) involved backpack applications with both
biomonitoring, i.e., urinary analysis, as well as deposition data as measures of exposure and are thus most relevant
to the assessment of the general exposure values summarized in Table 18.
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Table 18. Occupational exposure rates used in U.S. Forest Service risk assessments
Application Method

Rate (mg/kg bw per lb applied)

Central
Lower
Upper
Directed foliar1
0.003
0.0003
0.01
Cut Surface1
0.003
0.0003
0.01
1
Broadcast boom
0.0002
0.00001
0.0009
Broadcast airblast2
0.003
0.0003
0.01
*
This table is also repeated as Table 71 in Section 7, Sulfometuron
methyl exposure analysis, this appendix.
1
SERA (2001).
2
EPA PHED: assuming minimal personal protective equipment (PPE),
dermal unit exposure (mg/lb a/i.) is ~17 times greater for airblast
compared to groundboom application.

In the study by Jauhiainen et al. (1991), biological monitoring was conducted on five workers applying
Roundup®. Each worker handled an average of 9.8 L of an 8% solution of Roundup® (360 g a.i./L or 270 g a.e./L).
Thus, the amount of glyphosate acid handled each day was approximately 0.211 kg [9.8 L × 0.08 × 0.270 kg/L]
(Jauhiainen et al. 1991, p. 62, column one, top of page) or about 0.5 lbs. Urine samples [not total daily urine] were
collected at the end of each work day for 1 week during the application period, and one sample was taken 3 weeks
after the applications. The urine samples were assayed for glyphosate using gas chromatography/electron capture
with a limit of detection of 0.1 ng/µL or 0.1 mg/mL. No glyphosate was detected in any of the urine samples
using this method.
One urine sample was assayed for glyphosate by gas chromatography/mass spectroscopy (GC/MS), and
glyphosate was detected at a level of 0.085 ng/µL, equivalent to 0.085 µg/mL. Assuming that this urine sample
was representative and using the default body weight of 70 kg and urinary output of 2000 mL/day (SERA 2003b,
Worksheet A-02), the absorbed dose would be 0.17 mg or 170 µg [0.085 µg/mL × 2,000 mL] or 0.0024 mg/kg bw
[0.17 mg ÷ 70 kg]. The corresponding exposure rate would be 0.0048 mg/kg bw per lb a.e. applied [0.0024 mg/kg
bw ÷ 0.5 lb a.e.]. This value is very similar to the central estimate of 0.003 mg/kg bw per lb applied that is
generally used for directed foliar applications (SERA 2003a, Table 4-2).
As with the study by Jauhiainen et al. (1991), the Lavy et al. (1992) study involved applications of Roundup®.
Nursery workers applied Roundup® to small weeds in a nursery bed by placing a 290 mL (2.5x3.5 cm) cylindrical
metal shield surrounding the spray nozzle over the weed, to protect adjacent conifer seedlings, and then spraying
the weeds with Roundup®. Biological monitoring consisted of 5-day complete urine collections. In a total of 355
urine samples, no glyphosate was detected (limit of detection = 0.01 µg/mL). Assuming that the concentration of
glyphosate in the urine was just below the limit of detection and assuming a urinary output of 2,000 mL (SERA
2003b, Worksheet A-02), the total absorbed dose would be 20 µg or 0.02 mg. The most exposed individual in this
study weighed 63.5 kg and handled, on average, 0.54 kg [1.18 lbs] of glyphosate per day. Thus, the maximum
absorbed dose of 0.02 mg corresponds to 0.0003 mg/kg bw [0.02 mg ÷ 63.5 kg] and 0.00025 mg/kg bw per lb
applied [0.0003 mg/kg ÷ 1.18 lbs]. This is modestly below the lower range of the value of 0.0003 mg/kg bw per lb
applied that is generally used for directed foliar applications SERA (2003a, Table 4-2). Based on passive
monitoring, estimated exposure rates were about 1.3×10-3 (2.6×10-4 to 1.27×10-2) mg/kg bw per lb applied. This
central estimate and range is virtually identical to the values for directed foliar applications given in SERA
(2003a, Table 4-2).
The study by Middendorf (1993) also involved backpack (directed foliar) applications of Roundup® , albeit in a
more dilute mixture (2.3%), which is similar to the concentration used on the ANF. Middendorf (1993) provides
data (urinary excretion, lbs applied, body weight, and deposition) on 15 workers at three different application
sites. The average exposure rate for all workers was approximately 0.00032 mg/kg bw per lb applied with a range
of 0.00013 to 0.001 mg/kg bw per lb applied. The central estimate from the Middendorf (1993) study is virtually
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identical to the lower range of 0.0003 mg/kg bw per lb typically used for directed foliar applications, and the
upper range noted in the Middendorf (1993) study is somewhat below the central estimate of 0.003 mg/kg bw
given in SERA (2003a, Table 4-2).
The three worker studies (Jauhiainen et al. 1991; Lavy et al. 1992; Middendorf 1993) that provide biomonitoring
data sufficient to estimate absorbed doses in workers support the use of the exposure rates described in SERA
(2001). If anything, the upper range of exposure, i.e., 0.01 mg/kg bw per lb applied, likely overestimates
exposure. None of the estimates based on biomonitoring approach this rate. Nonetheless, for this ANF risk
assessment, the standard worker exposure rates are used, recognizing that the upper range of exposures may be
extremely conservative. As discussed further in the section on risk characterization (Section 5), this conservative
approach has little impact on the interpretation of risk because none of the worker exposures exceed a hazard
quotient of one.
Estimates of the number of acres treated per hour is needed to apply these worker exposure rates. These values are
given in Tables 13, 15 and 17. The range of acres treated per hour and hours worked per day is used to calculate a
range for the number of acres treated per day. For this calculation as well as others in this section involving the
multiplication of ranges, the lower end of the resulting range is the product of the lower end of one range and the
lower end of the other range. Similarly, the upper end of the resulting range is the product of the upper end of one
range and the upper end of the other range. This approach is taken to encompass as broadly as possible the range
of potential exposures.
For the ANF, typical and maximum rates are reported. For purposes of human exposure assessment using USFS
Worksheet Maker, the ANF typical rate was used for both the central and lower estimates.
The central estimate of the acres treated per day is taken as the arithmetic average of the range. Because of the
relatively narrow limits of the ranges for backpack and ground airblast spray workers, the use of the arithmetic
mean rather than some other measure of central tendency, like the geometric mean, has no marked effect on the
risk assessment.
As detailed in SERA (2003b, Worksheets C01a (directed foliar) and C01b (broadcast foliar)), the central estimate
of the amount handled per day is the product of the central estimates of the acres treated per day and the
application rate. The ranges for the amounts handled per day are the product of the range of acres treated per day
and the application rate. Similarly, the central estimate of the daily absorbed dose is the product of the central
estimate of the exposure rate and the central estimate of the amount handled per day. The ranges of the daily
absorbed dose are the range of exposure rates and the ranges for the amounts handled per day. The lower and
upper limits are similarly calculated using the lower and upper ranges of the amount handled, acres treated per
day, and worker exposure rate.

Accidental Exposures
Typical occupational exposures may involve multiple routes of exposure (i.e., oral, dermal, and inhalation);
nonetheless, dermal exposure is generally the predominant route for herbicide applicators (Ecobichon 1998; van
Hemmen 1992). Typical multi-route exposures are used for general exposures. Accidental exposures, on the other
hand, are most likely to involve splashing a solution of herbicides into the eyes or to involve various dermal
exposure scenarios.
Some glyphosate formulations can cause irritant effects in the skin and eyes (see above). The available literature
does not include quantitative methods for characterizing exposure or responses associated with splashing a
solution of a chemical into the eyes; furthermore, there appear to be no reasonable approaches to modeling this
type of exposure scenario quantitatively. Consequently, accidental exposure scenarios of this type are considered
qualitatively in the risk characterization.
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There are various methods for estimating absorbed doses associated with accidental dermal exposure (U.S.
EPA/ORD 1992; SERA 2001). Two general types of exposure are modeled: those involving direct contact with a
solution of the herbicide (for instance immersing the hands in spray mixture) and those associated with accidental
spills of the herbicide onto the surface of the skin. Any number of specific exposure scenarios could be developed
for direct contact or accidental spills by varying the amount or concentration of the chemical on or in contact with
the surface of the skin and by varying the surface area of the skin that is contaminated.
For this risk assessment, two exposure scenarios are developed for each of the two types of dermal exposure, and
the estimated absorbed dose for each scenario is expressed in units of mg chemical/kg body weight.
Exposure scenarios involving direct contact with solutions of the chemical are characterized by immersion of the
hands for 1 minute or wearing contaminated gloves for 1 hour. It is unlikely that the hands or any other part of a
worker will be immersed in a solution of a herbicide for any period of time. On the other hand, contamination of
gloves or other clothing is quite plausible, and these could be worn for a longer period of time. For these exposure
scenarios, the key element is the assumption that wearing gloves grossly contaminated with a chemical solution is
equivalent to immersing the hands in a solution. In either case, the concentration of the chemical in solution that is
in contact with the surface of the skin and the resulting dermal absorption rate are essentially constant. For both
scenarios (the hand immersion and wearing the contaminated glove), the assumption of zero-order absorption
kinetics is appropriate. Following the general recommendations of U.S. EPA/ORD (1992), Fick's first law is used
to estimate dermal exposure.
Exposure scenarios involving chemical spills include deposition on the lower legs and the hands. It is assumed
that a solution of the chemical is spilled onto a given surface area of skin, and that a certain amount of the
chemical adheres to the skin. The absorbed dose is then calculated as the product of the amount of the chemical
on the surface of the skin (i.e., the amount of liquid per unit surface area multiplied by the surface area of the skin
over which the spill occurs and the concentration of the chemical in the liquid) the first-order absorption rate, and
the duration of exposure. The first-order dermal absorption rates (from the study by Wester et al. 1991) averages
4.1×10-4 /hour with a range of 1.3×10-4 to 1.0×10-3 /hour. For both scenarios, it is assumed that the contaminated
skin is effectively cleaned after 1 hour. As with the exposure assessments based on Fick's first law, this product
(mg of absorbed dose) is divided by body weight (kg) to yield an estimated dose in units of mg chemical/kg body
weight. The specific equation used in these exposure assessments is taken from SERA (2000 as cited in SERA
2003a).
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Table 19. Summary of glyphosate worker exposure assessments: Airblast applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
0.0000011 0.0000002
0.0000091
Contaminated Gloves, 1 min.
Worker
C02a
Contaminated Gloves, 1 hour
Worker
0.0000648 0.0000129
0.0005443
C02b
Worker
0.0001417 0.0000362
0.0006909
Spill on Hands, 1 hour
C03a
Worker
0.0003491
0.0000892
0.0017025
Spill on lower legs, 1 hour
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Airblast
0.0038
0.0001
0.0541
C01b
Note: Table 19 is derived from SERA worksheet E01.

Table 20. Summary of glyphosate worker exposure assessments: Backpack applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.0000011 0.0000001
0.0000091
C02a
Contaminated Gloves, 1 hour
Worker
0.0000648 0.0000080
0.0005443
C02b
Worker
Spill on Hands, 1 hour
0.0001417 0.0000225
0.0006909
C03a
Worker
Spill on lower legs, 1 hour
0.0003491 0.0000554
0.0017025
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Backpack
0.01350
0.00029
0.05250
C01a
Note: Table 20 is derived from SERA worksheet E01.

Table 21. Summary of glyphosate worker exposure assessments: Cut surface applications
for “Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.000108 0.000009
0.001386
C02a
Contaminated Gloves, 1 hour
Worker
0.006480 0.000533
0.083160
C02b
Spill on Hands, 1 hour
Worker
0.014167 0.001498
0.105547
C03a
Spill on lower legs, 1 hour
Worker
0.034911 0.003690
0.260099
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Cut Surface
0.0068
0.0003
0.0788
C01a
Note: Table 21 is derived from SERA worksheet E01.
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Table 22. Summary of Glyphosate Worker Exposure Assessments: Airblast Applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF.
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
Contaminated Gloves, 1 min.
0.0000011 0.0000002
0.0000091
C02a
Worker
Contaminated Gloves, 1 hour
0.0000648
Worker
Spill on Hands, 1 hour
0.0001417
Worker
Spill on lower legs, 1 hour
0.0003491
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Airblast
0.0038
Note: Table 22 is derived from SERA worksheet E01.

0.0000129
0.0000362
0.0000892

0.0005443
0.0006909
0.0017025

C02b
C03a
C03b

0.0001

0.0541

C01b

Table 23. Summary of glyphosate worker exposure assessments: Backpack applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF.
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.0000011 0.0000001
0.0000091
C02a
Contaminated Gloves, 1 hour
Worker
0.0000648 0.0000080
0.0005443
C02b
Spill on Hands, 1 hour
Worker
0.0001417 0.0000225
0.0006909
C03a
Spill on lower legs, 1 hour
Worker
0.0003491 0.0000554
0.0017025
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Backpack
0.01350
0.00029
0.05250
C01a
Note: Table 23 is derived from SERA worksheet E01.

Table 24. Summary of glyphosate worker exposure assessments: Cut surface applications
for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF.
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.000108
0.000009
0.001386
C02a
Contaminated Gloves, 1 hour
Worker
0.006480
0.000533
0.083160
C02b
Spill on Hands, 1 hour
Worker
0.014167
0.001498
0.105547
C03a
Spill on lower legs, 1 hour
Worker
0.034911
0.003690
0.260099
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Cut Surface
0.0068
0.0003
0.0788
C01a
Note: Table 24 is derived from SERA worksheet E01.
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Table 25. Summary of glyphosate worker exposure assessments: Airblast applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.0000011 0.0000002
0.0000091
C02a
Contaminated Gloves, 1 hour
Worker
0.0000648 0.0000129
0.0005443
C02b
Spill on Hands, 1 hour
Worker
0.0001417 0.0000362
0.0006909
C03a
Spill on lower legs, 1 hour
Worker
0.0003491 0.0000892
0.0017025
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Airblast
0.00045
0.00001
0.00680
C01b
Note: Table 25 is derived from SERA worksheet E01.

Table 26. Summary of glyphosate worker exposure assessments: Backpack applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.0000022 0.0000003
0.0000176
C02a
Contaminated Gloves, 1 hour
Worker
0.0001296 0.0000160
0.0010584
C02b
Spill on Hands, 1 hour
Worker
0.0002833 0.0000449
0.0013433
C03a
Spill on lower legs, 1 hour
Worker
0.0006982 0.0001107
0.0033103
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Backpack
0.0135
0.0005
0.2106
C01a
Note: Table 26 is derived from SERA worksheet E01.

Table 27. Summary of glyphosate worker exposure assessments: Cut surface applications
for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Worker
0.000108
0.000007
0.001764
C02a
Contaminated Gloves, 1 hour
Worker
0.006480
0.000404
0.105840
C02b
Spill on Hands, 1 hour
Worker
0.014167
0.001136
0.134333
C03a
Spill on lower legs, 1 hour
Worker
0.034911
0.002798
0.331034
C03b
General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
Cut Surface
0.00342
0.00013
0.05220
C01a
Note: Table 27 is derived from SERA worksheet E01.
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General Public
General Considerations
Under normal circumstances, members of the general public should not be exposed to substantial levels of
glyphosate as a result of ANF activities. Nonetheless, any number of exposure scenarios can be constructed
for the general public, depending on various assumptions regarding application rates, dispersion, canopy
interception, and human activity. Several highly conservative scenarios are developed for this risk assessment.
The two types of exposure scenarios developed for the general public include acute and chronic exposure. The
acute exposure scenarios are primarily accidental, assuming that an individual is exposed to the compound
either during or shortly after its application. Specific scenarios are developed for direct spray, dermal contact
with contaminated vegetation, as well as the consumption of contaminated fruit, water, and fish. Most of these
scenarios should be regarded as extreme, some to the point of limited plausibility. The longer-term or chronic
exposure scenarios parallel the acute exposure scenarios for the consumption of contaminated fruit, water, and
fish but are based on estimated levels of exposure for longer periods after application.
The following is a narrative description of the SERA (2003a) analysis for the general public. It includes narrative
descriptions of ANF conditions that would likely lead to a more conservative estimate of exposure. This is
followed by Tables 31–39 that use SERA protocol to quantify the ANF public exposure extrapolated, where
possible, to ANF conditions.

Direct Spray
Direct sprays involving ground applications are modeled in a manner similar to accidental spills for workers. It is
assumed that the individual is sprayed with a solution containing the compound and that an amount of the
compound remains on the skin and is absorbed following first-order kinetics. The first-order absorption dermal
absorption rates are taken from the study by Wester et al. (1991).
For direct spray scenarios, it is assumed that during a ground application, a naked child is sprayed directly with
glyphosate. The scenario also assumes that the child is completely covered with glyphosate (that is, 100% of the
surface area of the body is exposed). This an extremely conservative exposure scenario. An additional set of
scenarios involve a woman accidentally sprayed over the feet and legs. For each of these scenarios, some
assumptions are made regarding the surface area of the skin and body weight.

Dermal Exposure from Contaminated Vegetation
In this exposure scenario, it is assumed that the herbicide is sprayed at a given application rate and that an
individual comes in contact with sprayed vegetation or other contaminated surfaces at some period after the spray
operation. Lacking estimates of dislodgeable residue and the rate of transfer from the contaminated vegetation to
the surface of the skin, we follow the estimation methods of Durkin et al. (1995) as defined in SERA (2003b,
Worksheet D03). Other estimates in this exposure scenario involve body weight, skin surface area, and first-order
dermal absorption rates as detailed in SERA (2003b, Worksheet A03), and the first-order absorption dermal
absorption rates of Wester et al. (1991).

Contaminated Water
Water can be contaminated from runoff, as a result of leaching from contaminated soil, from a direct spill, or from
unintentional contamination from airblast applications. For this risk assessment, the two types of estimates made
for the concentration of glyphosate in ambient water are acute/accidental exposure from an accidental spill and
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longer-term exposure to glyphosate in ambient water that could be associated with the application of this
compound to a 10 acre block that drains into a small stream or pond.
Acute Exposure
Two exposure scenarios are presented for the acute consumption of contaminated water: an accidental spill into a
small pond (0.25 acres in surface area and 1 meter deep) and the contamination of a small stream by runoff.
The accidental spill scenario assumes that a young child consumes contaminated water shortly after an accidental
spill into a small pond. The specifics of this scenario are given in SERA (2003b, Worksheet D05). No dissipation
of glyphosate is considered, making this an extremely conservative scenario. The concentration of glyphosate in a
small pond is estimated to range from 2.7 mg/L to 5.4 mg/L for dilute spray solutions (25 gal/acre) and range
from 7 mg/L to 26 mg/L for concentrated spray solutions (undiluted product) used for cut surface application.
The other acute exposure scenario for the consumption of contaminated water involves runoff into a small stream.
Several monitoring studies are useful for estimating exposure to glyphosate in streams. After an aerial application
of Roundup® at a rate of 2 kg a.i./ha [about 1.8 lb a.i./acre] over a 10 km2 area in Vancouver Island, British
Columbia, maximum concentrations in streams that were intentionally oversprayed reached about 0.16 mg/L and
rapidly dissipated to less than 0.04 mg/L after 10 minutes. After a storm event, peak concentrations in stream
water were less than 0.15 mg/L, rapidly dissipating to less than 0.02 mg/L before the end of the storm event (Feng
et al. 1990, Kreutzweiser et al. 1989). At the same application rate, another Canadian study noted maximum
stream concentrations of 0.109–0.144 mg/L, occurring 7–28 hours after aerial application. Similar results were
noted in a study conducted in Oregon (Newton et al. 1984). Maximum water levels in streams reached 0.27 mg/L.
This concentration was associated with repeated helicopter applications, i.e., direct spray, no buffers) across a
small stream at an application rate of 3.3 kg/ha (equivalent to 2.9 lbs/acre). In a more recent series of studies
conducted in Oregon, Michigan, and Georgia, peak concentrations in streams shortly after application of
glyphosate at 4.1 kg/ha (about 3.6 lbs/acre) ranged from less than 0.1 mg/L to about 1 mg/L (Newton et al. 1994,
Figure 4, p. 1799). The upper range of 1 mg/L corresponds to 0.28 mg/L per lb applied. As reviewed by Neary
and Michael (1996), some applications have resulted in much lower concentrations in streams, in the range of
0.003 to 0.007 mg/L per lb applied (Neary and Michael 1996, Table 11, p. 253).
While monitoring data provide practical and documented instances of water contamination, monitoring studies
may not encompass a broad range of conditions which may occur during program applications, e.g. extremely
heavy rainfall. Consequently, for this component of the exposure assessment, the monitored levels in ambient
water are compared to modeled estimates based on Groundwater Loading Effects of Agricultural Management
Systems (GLEAMS). GLEAMS is a root zone model that can be used to examine the fate of chemicals in various
types of soils under different meteorological and hydrogeological conditions (Knisel et al. 1992). As with many
environmental fate and transport models, the input and output files for GLEAMS can be complex. The general
application of the GLEAMS model to estimating concentrations in ambient water is given in SERA (2003a,
Attachment 2).
For the current ANF risk assessment, the application site was assumed to consist of a 10 acre square area that
drained directly into a small pond or stream. The pond dimensions (1000 m3 or about 0.25 acres with an average
depth of 1 meter) are the same as those used in the acute spill scenario. The chemical specific values used in the
GLEAMS modeling are summarized in Table 28. Glyphosate degrades in the environment to metabolites whose
toxicity is the same or less than the toxicity of glyphosate. For this risk assessment, only glyphosate is modeled,
and the half-life in water is set to 1000 days (This ignores microbial degradation and is therefore a highly
conservative approach. In pond studies, Goldsborough and Brown (1993) found that glyphosate dissipated rapidly
from the surface waters with a dissipation half-life of 3.5-11.2 days).
The GLEAMS modeling yielded estimates of glyphosate runoff and percolation that were used to estimate
concentrations in the stream adjacent to a treated plot, as detailed in Section 5.5 of Attachment 2 in SERA
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(2003a). The results of the GLEAMS modeling for the small stream are summarized in Table 30, and the
corresponding values for the small pond are summarized in Table 29. These estimates are expressed as the water
contamination rates (WCR), i.e., the concentration of the compound in water in units of mg/L normalized for an
application rate of 1.0 lb a.i./acre.
Overall, the monitoring data are in relatively good agreement with the estimates from GLEAMS. The upper range
of the estimates based on monitoring data, i.e., 0.28 mg/L per lb applied from Newton et al. 1994, is very close to
peak rates of about 0.2 to 0.4 mg/L per lb applied from the GLEAMS stream modeling (SERA 2003a, Table 4-6).
The lower range of values from the monitoring data of 0.003 to 0.007 mg/L per lb applied (Neary and Michael
1996) is reasonably close to maximum values of 0.001 to 0.007 mg/L per lb applied from GLEAMS with rainfall
rates of 15 inches per year or about 0.4 inches per storm event.
Table 28. Glyphosate specific pesticide parameters used in GLEAMS modeling and estimation of
concentrations in ambient water (Derived from Table 3-4 on page 3-55 of SERA 2003a.)
Parameter

Clay

Loam

Sand

Comment/Reference

Half-life (days)
Sediment
203
203
203
Dix 1998
Foliar
10
10
10
Note 1
Soil
30
30
30
Note 2
Water
1000
1000
1000
Note 3
Others Parameters
Koc (ml/g)
2000
2000
2000
Note 4
Kd (ml/g)
2600
2100
500
Note 5
Water Solubility (mg/L) 12000 12000 12000
Note 6
Foliar wash-off fraction
0.5
0.5
0.5
Leung 1994
Note 1 Central value from Feng and Thompson 1990 and Newton et al. 1984.
Note 2 Typical value from Table 2-2 (SERA 2003a).
Note 3 Glyphosate is stable in water at neutral pH. Ignore microbial
degradation for modeling.
Note 4 Highly variable. Used geometric mean from Gerritse et al. 1996. We
assume the correct units are ml/g.
Note 5 Use ranges from USDA/ARS 1995. Central value for loam, lower value
for sand, and upper value for clay. We assume the correct units are
ml/g.
Note 6 Value for acid given by Tomlin (1994) and USDA/ARS (1995).

Given the close correspondence between the monitoring data and modeling estimates of peak concentrations in
stream water, the selection of monitoring data or modeling estimates makes very little difference to the exposure
assessment. For this risk assessment, the range of WCR will be taken as 0.001 to 0.4 mg/L per lb applied per acre.
The lower range is somewhat arbitrarily set. The upper range of 0.4 mg/L per lb applied is based on the upper
range of the modeled stream concentrations from GLEAMS based on sandy soil. The typical WCR is taken as
0.02 mg/L per lb applied per acre. This is the geometric mean of the range and the approximate value of
maximum concentrations in stream water modeled for clay and loam soils at an annual rainfall rate of 50 inches
per year, similar to the average annual rainfall of 46 in/yr for the ANF.
The majority (approximately 75%) of surface soil textures found on the ANF fall within the loam category (loam,
silt-loam, etc.). Hazelton soils (approximately 25% of ANF soils) are a sandy loam, which would have properties
somewhere in between the loam and sand category. About 50% of the ANF has soil map units with a high
potential for a fragipan (clay layer) at a depth of 40 to 60 inches (though it sometimes occurs at 20 to 30 inches),
at which point the soil would have the properties of the clay category.
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Soil pH on the ANF typically ranges from 3.6 to 6.0, but it can be as high as 8.0 in riparian and floodplain soils or
newly formed soils. These more basic soils make up less than 5% of the ANF and are typically in areas where
herbicide use would be more limited. Most soils tested in the past few years at upland locations have had pH
values in the 4.0 to 4.5 range. The rainfall on ANF is approximately 50 inches per year, which is the value used in
the GLEAMS analysis.
Based on this specific information about ANF soils, the GLEAMS projections for the loam soil is most relevant
for this risk assessment.
Longer Term Exposure
The scenario for chronic exposure to glyphosate from contaminated water is detailed in SERA (2003b, Worksheet
D07). This scenario assumes that an adult (70 kg male) consumes contaminated ambient water (2 liters/day) for a
lifetime. The estimated concentrations in pond water are based on modeled estimates from GLEAMS, which are
supported by monitoring data. The specific methods used to calculate the concentration of glyphosate in a small
pond based on the GLEAMS output are detailed in Section 5.4 of Attachment 2 (SERA 2003a).
The results of the GLEAMS modeling for the pond is summarized in Table 29 and the specific estimates of
concentrations of glyphosate in ambient water that are used in this risk assessment are summarized in SERA
(2003b, Worksheet D06). As with the corresponding values for a small stream (Table 30), these estimates are
expressed as the water contamination rates (WCR) in units of mg/L per lb applied per acre.
Note that based on soil type and rainfall as it occurs on the ANF, the GLEAMS projections for loam soils are
most relevant. It should be noted that GLEAMS does not provide for a no-spray buffer, but ANF does use buffers
as standard procedure. Therefore the GLEAMS projections provide a conservative estimate for ANF conditions.
Table 29. Estimated concentrations of glyphosate in a small (0.25 acre, 1 meter deep) pond adjacent to a
10 acre plot based on GLEAMS modeling with different soil types and annual rainfall rates and using a
normalized application rate of 1 lb/acre
Clay
Loam
Sand
Annual Rainfall
Concentrations in Ambient Water (µg/L per lb/acre)
(inches)
Average Maximum Average Maximum Average Maximum
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5

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

10

0.00012

0.00030

0.09440

0.17565

1.10442

2.05992

15

0.13807

0.25089

0.34458

0.63596

3.18058

5.97802

20

0.29624

0.54061

0.73480

1.35134

5.60349

10.69358

25

0.47944

0.74475

1.14161

2.02281

8.10309

15.85858

50

0.75344

1.65665

1.39087

3.09125

4.34293

15.06299

100

0.97995

3.20707

1.53840

5.39600

3.30534

20.35153

150

1.03871

4.27997

1.49796

6.84364

2.73199

22.74196

200

1.03666

5.06852

1.41487

7.92040

2.33566

25.83345

250

1.01076

5.78976

1.32712

8.79284

2.04561

27.84026
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Table 30. Estimated concentrations of glyphosate in a small stream (4,420 m3/day) adjacent to a 10 acre
plot based on GLEAMS modeling with different soil types and annual rainfall rates and using a
normalized application rate of 1 lb/acre
Clay
Loam
Sand
Annual Rainfall
Concentrations in Ambient Water (µg/L per lb/acre)
(inches)
Average Maximum Average Maximum Average Maximum
5

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

10

0.00001

0.00492

0.00703

0.62660

0.02064

2.13822

15

0.01267

1.12481

0.02556

2.33913

0.05947

6.64604

20

0.02713

2.44600

0.05435

5.10484

0.10512

12.47003

25

0.05311

4.88123

0.08585

8.26234

0.15311

19.10679

50

0.18321

18.06811

0.26291

28.05858

0.37979

56.63863

100

0.45951

52.78010

0.59880

77.47465

0.73684

140.44210

150

0.69588

92.44662

0.86220

132.26409

0.98828

227.07054

200

0.88933

135.15046

1.06546

190.09709

1.17292

314.68937

250

1.04689

180.02965

1.22476

250.14160

1.31401

402.83056

The typical WCR is taken as 1 µg/L or 0.001 mg/L. This is about the average concentration that could be
expected over a wide range of rainfall rates in clay or loam soil. The upper limit is taken as 0.008 mg/L,
approximately the longer-term average concentration from sandy soil at rainfall rates of 25 inches per year or
from loam at maximum concentrations modeled with 200 inches of rainfall per year. Conditions represented by
this selection lead to a very conservative approach for the ANF since ANF soils are dominated by loam with little
clay, and rainfall averages 50 inches per year. The lower limit of the WCR is taken as 0.0001 mg/L, about the
average concentration from clay soil at an annual rainfall rate of 15 inches per year or from loam at an annual
rainfall rate of 10 inches per year.
Monitoring data on glyphosate in pond water are reasonably consistent with these estimates. Over a period of 70
days after aerial application of 2.1 kg/ha (about 1.8 lbs/acre), Goldsborough and Brown (1993) reported
concentrations of about 0.001–0.002 mg/L in the water of ponds that were less than 1 hectare (2.47 acres) in
surface area and about 0.9 to 1.5 meters deep. Similarly, by 30 days after aerial applications of 3.7 lb/acre
adjacent to small ponds (<1 m deep and 50 m2 or 0.012 acres in surface area), monitored concentrations were in
the range of 0.001 to 0.002 mg/L (Newton et al. 1994). Even in ponds that were directly sprayed with glyphosate
at a rate of 0.89 kg a.i./ha (0.8 lbs a.i./acre), initial concentrations of between about 0.02 to 0.15 mg/L dissipated
to about 0.001 mg/L by day 12 after application (Goldsborough and Beck 1989, Figure 1, p. 540).

Oral Exposure from Contaminated Fish
Chemicals may be concentrated from water or plants in the water into the tissues of animals. This process is
referred to as bioconcentration. Glyphosate has a low potential for bioconcentration. Wang et al. 1994a reported
BCF values ranging from 10 after 1 day to about 40 after 14 days of exposure. However these estimates are based
on total radioactivity rather than the identification of glyphosate residues and are not consistent with other
estimates. Based on the study by Forbis (1989), the U.S. EPA/OPP (1993c, p. 36) used maximum
bioconcentration factors of 0.38 for edible tissues and 0.52 for whole fish. Calabrese and Baldwin (1993)
reviewed a number of different methods for estimating BCF values in fish based on chemical and physical
properties. Using a log Kow of -4.85 at pH 6.86 (from Chamberlain et al. 1996), the estimated BCF values in fish
would be well below unity, consistent with the study by Forbis (1989) and the BCF values used by U.S. EPA/OPP
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(1993c). For the current risk assessment, the values reported by Forbis (1989) and used by EPA/OPP (1993c) will
be used to estimate dietary exposure to fish.
These values are included in SERA (2003b, Worksheet B02) and used in all exposure assessments involving the
consumption of contaminated fish. In the exposure assessment for humans, the assumption is made that the
individual consumes only the edible portion of the fish.
For both the acute and longer-term exposure scenarios involving the consumption of contaminated fish, the water
concentrations of glyphosate used are identical to the concentrations used in the contaminated water scenarios.
The acute exposure scenario is based on the assumption that an adult consumes fish taken from contaminated
water shortly after an accidental spill of 200 gallons of a field solution into a pond that has an average depth of 1
m and a surface area of 1000 m2 or about one-quarter acre. No dissipation or degradation is considered. SERA
(2003b, Worksheet D08) made separate exposure estimates for the general public and native American
subsistence populations using data from U.S. EPA/ORD (1996). The chronic exposure scenario is constructed in a
similar way, as detailed in SERA (2003b, Worksheet D09), except that estimates of glyphosate concentrations in
ambient water are based on GLEAMS modeling.

Oral Exposure from Contaminated Vegetation
Under normal circumstances and in most types of applications, it is extremely unlikely that humans will consume
vegetation contaminated with glyphosate. In most instances and particularly for longer-term scenarios, treated
vegetation would probably show herbicide damage, thereby reducing the likelihood of consumption that would
lead to significant levels of human exposure. However it is conceivable that individuals could consume
contaminated vegetation such as berries collected shortly after application.
On the ANF there are a number of factors that significantly reduce the likelihood of such exposure. Specifically,
ANF uses signs to indicate that an area has been treated with herbicide, providing members of the public the
option of avoiding such areas and any vegetation (including berries) in or near treated areas. These signs are
posted at logical areas of entry to treated areas Also, the abundance of berries in treated areas is expected to be
quite low because the overstory vegetation significantly reduces the level of light on the forest floor where such
plants normally grow. This makes the areas unattractive to berry pickers. In addition, most herbicide applications
are made in August and September, which is after the period (July) when berries would normally be harvested
The most relevant publication for assessing exposure from such a scenario is that of Siltanen et al. (1981) who
reported on levels of glyphosate on cowberries and bilberries after backpack sprays of Roundup® at an application
rate of 0.25 and 0.75 kg a.i./ha [0.22 and 0.67 lb a.i./acre]. At 6 days after treatment with 0.67 lb/acre, residues on
cowberries were 1.6 mg/kg. At 7 days after treatment, residues on bilberries were 2.1 mg/kg. The central estimate
of residues immediately after application is approximately 1.6 ppm (mg/kg) with a 95% upper limit of 4 ppm.
This corresponds to a residue rate of about 2.4 ppm per lb per acre [1.6 ppm ÷ 0.67 lb a.i./acre] with an upper
limit of 5.9 ppm per lb per acre [4 ppm ÷ 0.67 lb a.i./acre]. As summarized in SERA (2003b, Worksheet A04),
this is close to the estimate 1.5 ppm per lb per acre with an upper range of 7 ppm per lb per acre from the
empirical relationships between application rate and concentration on fruit developed by Hoerger and Kenaga
(1972) and somewhat lower than the estimated 7 ppm per lb per acre with an upper range of 15 ppm per lb per
acre developed by Fletcher et al. (1994) which is in turn based on a re-analysis of data from Hoerger and Kenaga
(1972). Because the study by Siltanen et al. (1981) uses glyphosate on two different types of fruit and because the
results are reasonably consistent between the two types, there is no reason to use either the general relationships
developed by Hoerger and Kenaga (1972) or Fletcher et al. (1994) for scenarios involving contaminated fruit. For
other scenarios involving other types of vegetation, the estimates from Fletcher et al. (1994) are used since they
are somewhat more conservative than the earlier estimates by Hoerger and Kenaga (1972).
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The two accidental exposure scenarios developed for this exposure assessment include one scenario for acute
exposure, as defined in SERA (2003b, Worksheet D03) and one scenario for longer-term exposure (SERA 2003b,
Worksheet D04). In both scenarios, the concentration of glyphosate on contaminated vegetation is estimated using
the empirical relationships between application rate and concentration on vegetation developed by Fletcher et al.
(1994) which is in turn based on a re-analysis of data from Hoerger and Kenaga (1972). These relationships are
defined in SERA (2003b, Worksheet A04). For the acute exposure scenario, the estimated residue level is taken as
the product of the application rate and the residue rate (SERA 2003b, Worksheet D03).
For the longer-term exposure scenario (SERA 2003b, Worksheet D04), a duration of 90 days is used and the
dissipation on the vegetation is estimated using the half-life of 46 days from Siltanen et al. (1981). As
summarized in Table 2-2 of SERA (2003a), this is the most conservative value, i.e., the longest half-life, which
leads to the highest time-weighted average residues. Although the duration of exposure of 90 days is intended to
encompass the consumption of contaminated fruit that might be available over one season. Longer durations
could be used for certain kinds of vegetation but would lower the estimated dose (i.e., would result in a less
conservative exposure assessment).
For the longer-term exposure scenarios, the time-weighted average concentration on fruit is calculated from the
equation for first-order dissipation. For the acute exposure scenario, it is assumed that a woman consumes 1 lb
(0.4536 kg) of contaminated fruit. Based on statistics summarized in U.S. EPA/ORD (1996) and presented in
SERA (2003b, Worksheet D04), this consumption rate is approximately the mid-range between the mean and
upper 95% confidence interval for the total vegetable intake for a 64 kg woman. The range of exposures presented
in Table 4-3 (SERA 2003a) is based on the range of concentrations on fruit and the typical application rate for
glyphosate (In SERA 2003 a, b the typical application rate is 2 lb/acre). The longer-term exposure scenario is
constructed in a similar way, except that the estimated exposures include the range of fruit consumption (SERA
2003b, Worksheet A03) as well as the range of concentrations on fruit. Note that on ANF the period when berries
would likely be harvested is before most broadcast applications are made, minimizing the likelihood of such
longer term exposure.
A separate scenario involving the consumption of vegetation contaminated by drift rather than direct spray is not
developed in this risk assessment because the direct spray scenario leads to estimates of risk that are below a level
of concern. Thus, considering spray drift and a buffer zone quantitatively would result in even a lower level of
exposure and have no impact on the characterization of risk.
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Table 31. Summary of glyphosate exposure assessments for the general public: Airblast
applications for “Sustaining Forest Cover and the Production of Forest Products” in the
ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
2003b
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.00535

0.00137

0.02610

D01a

Adult Female

0.00054

0.00014

0.00262

D01b

Adult Female

0.00075

0.00019

0.00388

D02

Adult Female

0.00882

0.00706

0.27990

D03

Child

0.20490

0.10069

0.61471

D05

Child

0.00113

0.00003

0.06767

D06

Adult Male

0.00234

0.00188

0.00467

D08a

Subsistence
Populations

0.01139

0.00918

0.02278

D08b

0.003862405
0.000001200
0.000000003

0.153215296
0.000411429
0.000000651

D04
D07
D09a

0.000000026

0.000005277

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.004828006
Adult Male
0.000021429
Adult Male
0.000000041
Subsistence
Fish consumption
0.000000330
Populations
Note: Table 31 is derived from SERA worksheet E03.
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Table 32. Summary of glyphosate exposure assessments for the general public: Backpack
applications for “Sustaining Forest Cover and the Production of Forest Products” in the
ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
2003b
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.00535

0.00085

0.02610

D01a

Adult Female

0.00054

0.00009

0.00262

D01b

Adult Female

0.00075

0.00011

0.00388

D02

Adult Female

0.00882

0.00447

0.27990

D03

Child

0.20490

0.06250

0.61471

D05

Child

0.00113

0.00002

0.06767

D06

Adult Male

0.00234

0.00117

0.00467

D08a

Subsistence
Populations

0.01139

0.00570

0.02278

D08b

0.00244619
0.00000076
0.00000000

0.15321530
0.00041143
0.00000065

D04
D07
D09a

0.00000002

0.00000528

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.00482801
Adult Male
0.00002143
Adult Male
0.00000004
Subsistence
Fish consumption
0.00000033
Populations
Note: Table 32 is derived from SERA worksheet E03.
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Table 33. Summary of glyphosate exposure assessments for the general public: Cut surface
applications for “Sustaining Forest Cover and the Production of Forest Products” in the
ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.53525

0.05658

3.98778

D01a

Adult Female

0.05377

0.00568

0.40061

D01b

Adult Female

0.00160

0.00024

0.00604

D02

Adult Female

0.01764

0.00882

0.41985

D03

Child

0.51226

0.10416

2.34784

D05

Child

0.00226

0.00003

0.10150

D06

Adult Male

0.00584

0.00195

0.01786

D08a

Subsistence
Populations

0.02848

0.00949

0.08702

D08b

0.004828006
0.000001500
0.000000004

0.229822944
0.000617143
0.000000977

D04
D07
D09a

0.000000033

0.000007915

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.009656012
Adult Male
0.000042857
Adult Male
0.000000081
Subsistence
Fish consumption
0.000000660
Populations
Note: Table 33 is derived from SERA worksheet E03.
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Table 34. Summary of glyphosate exposure assessments for the general public: Airblast
applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and
Visual Enhancements” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.00535

0.00137

0.02610

D01a

Adult Female

0.00054

0.00014

0.00262

D01b

Adult Female

0.00075

0.00019

0.00388

D02

Adult Female

0.00882

0.00706

0.27990

D03

Child

0.20490

0.10069

0.61471

D05

Child

0.00113

0.00003

0.06767

D06

Adult Male

0.00234

0.00188

0.00467

D08a

Subsistence
Populations

0.01139

0.00918

0.02278

D08b

0.003862405
0.000001200
0.000000003

0.153215296
0.000411429
0.000000651

D04
D07
D09a

0.000000026

0.000005277

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.004828006
Adult Male
0.000021429
Adult Male
0.000000041
Subsistence
Fish consumption
0.000000330
Populations
Note: Table 34 is derived from SERA worksheet E03.
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Table 35. Summary of glyphosate exposure assessments for the general public: Backpack
applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and
Visual Enhancements” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.00535

0.00085

0.02610

D01a

Adult Female

0.00054

0.00009

0.00262

D01b

Adult Female

0.00075

0.00011

0.00388

D02

Adult Female

0.00882

0.00447

0.27990

D03

Child

0.20490

0.06250

0.61471

D05

Child

0.00113

0.00002

0.06767

D06

Adult Male

0.00234

0.00117

0.00467

D08a

Subsistence
Populations

0.01139

0.00570

0.02278

D08b

0.002446190
0.000000760
0.000000002

0.153215296
0.000411429
0.000000651

D04
D07
D09a

0.000000017

0.000005277

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.004828006
Adult Male
0.000021429
Adult Male
0.000000041
Subsistence
Fish consumption
0.000000330
Populations
Note: Table 35 is derived from SERA worksheet E03.
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Table 36. Summary of glyphosate exposure assessments for the general public: Cut surface
applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and
Visual Enhancements” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.53525

0.05658

3.98778

D01a

Adult Female

0.05377

0.00568

0.40061

D01b

Adult Female

0.00160

0.00024

0.00604

D02

Adult Female

0.01764

0.00882

0.41985

D03

Child

0.51226

0.10416

2.34784

D05

Child

0.00226

0.00003

0.10150

D06

Adult Male

0.00584

0.00195

0.01786

D08a

Subsistence
Populations

0.02848

0.00949

0.08702

D08b

0.004828006
0.000001500
0.000000004

0.229822944
0.000617143
0.000000977

D04
D07
D09a

0.000000033

0.000007915

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.009656012
Adult Male
0.000042857
Adult Male
0.000000081
Subsistence
Fish consumption
0.000000660
Populations
Note: Table 36 is derived from SERA worksheet E03.
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Table 37. Summary of glyphosate exposure assessments for the general public: Airblast
applications for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.00535

0.00137

0.02610

D01a

Adult Female

0.00054

0.00014

0.00262

D01b

Adult Female

0.00075

0.00019

0.00388

D02

Adult Female

0.00882

0.00706

0.27990

D03

Child

0.20490

0.10069

0.61471

D05

Child

0.00113

0.00003

0.06767

D06

Adult Male

0.00234

0.00188

0.00467

D08a

Subsistence
Populations

0.01139

0.00918

0.02278

D08b

0.003862405
0.000001200
0.000000003

0.153215296
0.000411429
0.000000651

D04
D07
D09a

0.000000026

0.000005277

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.004828006
Adult Male
0.000021429
Adult Male
0.000000041
Subsistence
Fish consumption
0.000000330
Populations
Note: Table 37 is derived from SERA worksheet E03.
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Table 38. Summary of glyphosate exposure assessments for the general public: Backpack
applications for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.01070

0.00170

0.05075

D01a

Adult Female

0.00108

0.00017

0.00510

D01b

Adult Female

0.00160

0.00024

0.00826

D02

Adult Female

0.01764

0.00882

0.55980

D03

Child

0.40980

0.12499

1.19526

D05

Child

0.00226

0.00003

0.13534

D06

Adult Male

0.00467

0.00234

0.00909

D08a

Subsistence
Populations

0.02278

0.01139

0.04430

D08b

0.004828006
0.000001500
0.000000004

0.306430592
0.000822857
0.000001303

D04
D07
D09a

0.000000033

0.000010553

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.009656012
Adult Male
0.000042857
Adult Male
0.000000081
Subsistence
Fish consumption
0.000000660
Populations
Note: Table 38 is derived from SERA worksheet E03.
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Table 39. Summary of glyphosate exposure assessments for the general public: Cut surface
applications for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA
mg/kg/day or mg/kg/event
Scenario
Receptor
(2003b)
Central
Lower
Upper
Worksheet
Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body
Direct Spray of Woman,
feet and lower legs
Vegetation Contact,
shorts and T-shirt
Contaminated Fruit
Water consumption,
accidental spill
Water consumption,
ambient
Fish consumption,
accidental spill
Fish consumption,
accidental spill

Child

0.53525

0.04291

5.07536

D01a

Adult Female

0.05377

0.00431

0.50987

D01b

Adult Female

0.00075

0.00011

0.00388

D02

Adult Female

0.00882

0.00447

0.27990

D03

Child

0.51226

0.07899

2.98816

D05

Child

0.00113

0.00002

0.06767

D06

Adult Male

0.00584

0.00148

0.02273

D08a

Subsistence
Populations

0.02848

0.00720

0.11075

D08b

0.002446190
0.000000760
0.000000002

0.153215296
0.000411429
0.000000651

D04
D07
D09a

0.000000017

0.000005277

D09b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Water consumption
Fish consumption

Adult Female 0.004828006
Adult Male
0.000021429
Adult Male
0.000000041
Subsistence
Fish consumption
0.000000330
Populations
Note: Table 39 is derived from SERA worksheet E03.
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SECTION 5. GLYPHOSATE RISK CHARACTERIZATION
Overview and Summary
Risk characterization is the process by which the critical toxicity value is compared to exposure values. The
critical toxicity value is the Reference Dose (RfD), which is the result of the hazard analysis, and the exposure
values come from the exposure analysis. Risk is expressed as the hazard quotient (HQ) and is the ratio of the
exposure to the RfD. If the exposure is less than the RfD, then the HQ is less than one and the risk falls within an
acceptable range.
The risk characterization for both workers and members of the general public are reasonably consistent and
unambiguous. For both groups, there is very little indication of any potential risk at the typical application rates of
0.75 lbs a.e./acre (1.0 lbs a.i./acre) for ANF broadcast and backpack applications, and 1.5 lbs a.e./acre (2.0 lbs
a.i./acre) for cut surface applications and backpack applications for invasive species vegetation management.
Even at the upper range of plausible exposures in workers, most hazard quotients are below the level of concern
(HQ of 1).
For workers, the highest hazard quotient, i.e., 0.1, results from the upper range of exposure for workers involved
in backpack application for invasive species vegetation management, is below the level of concern (HQ of 1) by a
factor of about 10. The highest hazard quotient for any accidental exposure scenario for workers, i.e., 0.17 arises
from the upper range of the exposure from cut surface application involving a spill over the lower legs for one
hour, is lower than the level of concern by a factor of 6. Confidence in these assessments is reasonably high
because of the availability of dermal absorption data in human as well as worker exposure studies.
From a practical perspective, the most likely accidental exposure for workers that might require medical attention
involves accidental contamination of the eyes. Glyphosate and glyphosate formulations are skin and eye irritants.
Quantitative risk assessments for irritation are not normally derived, and, for glyphosate specifically, there is no
indication that such a derivation is warranted. As with the handling of any chemical, including a variety of
common household products, reasonable care should be taken to avoid contact of skin and eyes.
For the general public two scenarios associated with cut surface applications result in an HQ that is greater than
one: direct spray of an unclothed child resulting in an HQ of 2.5 and water consumption from a pond following a
spill of 5 gallons of undiluted product resulting in an HQ of 1.5. These exposure scenarios are highly unlikely and
can be dealt with through mitigation. All other exposure scenarios for the general public result in HQ values that
are less than one. The highest HQ from other exposure scenarios is 0.15, which is about 7 times less than the level
of concern (HQ of 1). It is the result of the longer term consumption of contaminated fruit by the general
population. The risk characterization for the general public is relatively unambiguous: based on the available
information and under the foreseeable conditions of application and exposure, there is no route of exposure or
exposure scenario suggesting that the general public will be at risk from longer-term exposure to glyphosate, or
short-term acute exposure other than the case involving consumption of water following a spill into a pond.
SERA notes an area of uncertainty concerning operations where burning is done after herbicide application.
Residues of glyphosate in air during brown-and-burn operations have not been measured, but SERA concludes in
their analysis that they are likely to be very low given that brown-and-burn operations take place about 30 to180
days after treatment with the herbicide and the foliar half-life is from 1.6 to 46 days. SERA concludes that there is
no evidence to suggest that toxic levels of glyphosate are likely to be encountered as the result of a brown and
burn operation. SERA also states that there is no basis for believing that the presence of low or even high levels of
glyphosate residues will have a significant impact on this hazard (due to burning areas that have been treated). On
the ANF burning is not done within 180 days, therefore the uncertainty about risk is further reduced.
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Detailed Information
Workers
A quantitative summary of the glyphosate risk characterization for workers is presented in Tables 40–48. The
quantitative risk characterization is expressed as the hazard quotient. For both general and accidental exposures,
the hazard quotient is calculated as the estimated exposure doses divided by the RfD of 2 mg/kg/day. For general
exposures, i.e., daily (chronic) exposures that might occur over the course of an application season, there is no
substantial dose-duration-effect relationship for glyphosate, and the acute and chronic RfDs are identical for the
glyphosate application rates in a.e./acre given in Tables 2, 4, and 6.

Table 40. Glyphosate risk characterization for workers: Airblast applications for “Sustaining
Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
Scenario

E01
Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.0000005

0.0000001

0.0000045

2

Contaminated Gloves, 1 hour

Worker

0.0000324

0.0000064

0.0002722

2

Spill on Hands, 1 hour

Worker

0.0000708

0.0000181

0.0003454

2

Spill on lower legs, 1 hour

Worker

0.0001746

0.0000446

0.0008512

2

0.00188

0.00007

0.02703

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Airblast

Table 41. Glyphosate risk characterization for workers: Backpack spray applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.00000054

0.00000007

0.00000454

2

Contaminated Gloves, 1 hour

Worker

0.00003240

0.00000400

0.00027216

2

Spill on Hands, 1 hour

Worker

0.00007083

0.00001123

0.00034543

2

Spill on lower legs, 1 hour

Worker

0.00017455

0.00002768

0.00085123

2

0.00675

0.00014

0.02625

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
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Table 42. Glyphosate risk characterization for workers: Cut surface applications for “Sustaining
Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.000054

0.000004

0.000693

2

Contaminated Gloves, 1 hour

Worker

0.003240

0.000266

0.041580

2

Spill on Hands, 1 hour

Worker

0.007083

0.000749

0.052774

2

Spill on lower legs, 1 hour

Worker

0.017455

0.001845

0.130049

2

0.00338

0.00014

0.03938

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Cut Surface

Table 43. Glyphosate risk characterization for workers: Airblast applications for “Developing and
Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.0000005

0.0000001

0.0000045

2

Contaminated Gloves, 1 hour

Worker

0.0000324

0.0000064

0.0002722

2

Spill on Hands, 1 hour

Worker

0.0000708

0.0000181

0.0003454

2

Spill on lower legs, 1 hour

Worker

0.0001746

0.0000446

0.0008512

2

0.00188

0.00007

0.02703

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Airblast
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Table 44. Glyphosate risk characterization for workers: Backpack applications for “Developing
and Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.00000054

0.00000007

0.00000454

2

Contaminated Gloves, 1 hour

Worker

0.00003240

0.00000400

0.00027216

2

Spill on Hands, 1 hour

Worker

0.00007083

0.00001123

0.00034543

2

Spill on lower legs, 1 hour

Worker

0.00017455

0.00002768

0.00085123

2

0.00675

0.00014

0.02625

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Backpack

Table 45. Glyphosate risk characterization for workers: Cut surface applications for “Developing
and Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.000054

0.000004

0.000693

2

Contaminated Gloves, 1 hour

Worker

0.003240

0.000266

0.041580

2

Spill on Hands, 1 hour

Worker

0.007083

0.000749

0.052774

2

Spill on lower legs, 1 hour

Worker

0.017455

0.001845

0.130049

2

0.00338

0.00014

0.03938

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure
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Table 46. Glyphosate risk characterization for workers: Airblast applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.0000005

0.0000001

0.0000045

2

Contaminated Gloves, 1 hour

Worker

0.0000324

0.0000064

0.0002722

2

Spill on Hands, 1 hour

Worker

0.0000708

0.0000181

0.0003454

2

Spill on lower legs, 1 hour

Worker

0.0001746

0.0000446

0.0008512

2

0.000225

0.000007

0.003402

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Airblast

Table 47. Glyphosate risk characterization for workers: Backpack applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.0000011

0.0000001

0.0000088

2

Contaminated Gloves, 1 hour

Worker

0.0000648

0.0000080

0.0005292

2

Spill on Hands, 1 hour

Worker

0.0001417

0.0000225

0.0006717

2

Spill on lower legs, 1 hour

Worker

0.0003491

0.0000554

0.0016552

2

0.00675

0.00025

0.10530

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Backpack
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Table 48. Glyphosate risk characterization for workers: Cut surface applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E01
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.

Worker

0.000054

0.000003

0.000882

2

Contaminated Gloves, 1 hour

Worker

0.003240

0.000202

0.052920

2

Spill on Hands, 1 hour

Worker

0.007083

0.000568

0.067166

2

Spill on lower legs, 1 hour

Worker

0.017455

0.001399

0.165517

2

0.00171

0.00006

0.02610

2

General (Chronic) Exposures (mg/kg/day)
General (chronic) exposure

Cut Surface

Given the very low HQs for accidental exposure, the risk characterization is reasonably unambiguous. None of
the accidental exposure scenarios approach a level of concern. While the accidental exposure scenarios are not the
most severe one might imagine (e.g. complete immersion of the worker or contamination of the entire body
surface for a prolonged period of time), they are representative of reasonable accidental exposures. The highest
HQ for any accidental exposure scenario, i.e., 0.17 for the upper range of the hazard quotient for a cut surface
application spill over the lower legs for one hour (Table 48), is a factor of 6 lower than the level of concern.
As summarized above, glyphosate and glyphosate formulations are skin and eye irritants. Quantitative risk
assessments for irritation are not normally derived, and, for glyphosate specifically, there is no indication that
such a derivation is warranted. As with the handling of any chemical, including a variety of common household
products, reasonable care should be taken to avoid contact of skin and eyes.

General Public
The quantitative hazard characterization for the general public is summarized in Tables 49–57 for the glyphosate
application rates in lb a.e./acre given in Tables 2, 4, and 6. Like the quantitative risk characterization for workers,
the quantitative risk characterization for the general public is expressed as the HQ using the RfD of 2 mg/kg/day
for both acute and longer-term exposures. Tables 49–57 are followed by discussion for basis and results of the
analysis.
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Table 49. Glyphosate risk characterization for general public: Airblast applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.00268

0.00068

0.01305

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.00027

0.00007

0.00131

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00038

0.00009

0.00194

2

Contaminated Fruit

Adult Female

0.00441

0.00353

0.13995

2

Water consumption,
accidental spill

Child

0.10245

0.05034

0.30735

2

Water consumption,
ambient

Child

0.00056

0.00001

0.03383

2

Fish consumption,
accidental spill

Adult Male

0.00117

0.00094

0.00234

2

Fish consumption,
accidental spill

Subsistence
Populations

0.00570

0.00459

0.01139

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.002414003

0.001931202

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000600

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000002

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000013

0.000002638

2
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Table 50. Glyphosate risk characterization for general public: Backpack spray applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.002676

0.000424

0.013051

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.000269

0.000043

0.001311

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.000377

0.000057

0.001941

2

Contaminated Fruit

Adult Female

0.004410

0.002234

0.139950

2

Water consumption,
accidental spill

Child

0.102451

0.031248

0.307353

2

Water consumption,
ambient

Child

0.000564

0.000009

0.033835

2

Fish consumption,
accidental spill

Adult Male

0.001169

0.000584

0.002337

2

Fish consumption,
accidental spill

Subsistence
Populations

0.005696

0.002848

0.011391

2

Chronic/Longer Term Exposures (dose in mg/kg/day)

G1-82

Contaminated Fruit

Adult Female

0.002414003

0.001223095

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000380

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000001

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000008

0.000002638

2
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Table 51. Glyphosate risk characterization for general public: Cut surface applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.26762

0.02829

1.99389

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.02689

0.00284

0.20031

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00080

0.00012

0.00302

2

Contaminated Fruit

Adult Female

0.00882

0.00441

0.20993

2

Water consumption,
accidental spill

Child

0.25613

0.05208

1.17392

2

Water consumption,
ambient

Child

0.00113

0.00002

0.05075

2

Fish consumption,
accidental spill

Adult Male

0.00292

0.00097

0.00893

2

Fish consumption,
accidental spill

Subsistence
Populations

0.01424

0.00475

0.04351

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.004828006

0.002414003

0.114911472

2

Water consumption

Adult Male

0.000021429

0.000000750

0.000308571

2

Fish consumption

Adult Male

0.000000041

0.000000002

0.000000489

2

Fish consumption

Subsistence
Populations

0.000000330

0.000000016

0.000003957

2
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Table 52. Glyphosate risk characterization for general public: Airblast applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.00268

0.00068

0.01305

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.00027

0.00007

0.00131

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00038

0.00009

0.00194

2

Contaminated Fruit

Adult Female

0.00441

0.00353

0.13995

2

Water consumption,
accidental spill

Child

0.10245

0.05034

0.30735

2

Water consumption,
ambient

Child

0.00056

0.00001

0.03383

2

Fish consumption,
accidental spill

Adult Male

0.00117

0.00094

0.00234

2

Fish consumption,
accidental spill

Subsistence
Populations

0.00570

0.00459

0.01139

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.002414003

0.001931202

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000600

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000002

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000013

0.000002638

2
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Table 53. Glyphosate risk characterization for general public: Backpack applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Lower

Upper

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Toxicity
Value
mg/kg/day

Child

0.002676

0.000424

0.013051

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.000269

0.000043

0.001311

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.000377

0.000057

0.001941

2

Contaminated Fruit

Adult Female

0.004410

0.002234

0.139950

2

Water consumption,
accidental spill

Child

0.102451

0.031248

0.307353

2

Water consumption,
ambient

Child

0.000564

0.000009

0.033835

2

Fish consumption,
accidental spill

Adult Male

0.001169

0.000584

0.002337

2

Fish consumption,
accidental spill

Subsistence
Populations

0.005696

0.002848

0.011391

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.002414003

0.001223095

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000380

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000001

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000008

0.000002638

2
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Table 54. Glyphosate risk characterization for general public: Cut surface applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.26762

0.02829

1.99389

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.02689

0.00284

0.20031

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00080

0.00012

0.00302

2

Contaminated Fruit

Adult Female

0.00882

0.00441

0.20993

2

Water consumption,
accidental spill

Child

0.25613

0.05208

1.17392

2

Water consumption,
ambient

Child

0.00113

0.00002

0.05075

2

Fish consumption,
accidental spill

Adult Male

0.00292

0.00097

0.00893

2

Fish consumption,
accidental spill

Subsistence
Populations

0.01424

0.00475

0.04351

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.004828006

0.002414003

0.114911472

2

Water consumption

Adult Male

0.000021429

0.000000750

0.000308571

2

Fish consumption

Adult Male

0.000000041

0.000000002

0.000000489

2

Fish consumption

Subsistence
Populations

0.000000330

0.000000016

0.000003957

2
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Table 55. Glyphosate risk characterization for general public: Airblast applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.00268

0.00068

0.01305

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.00027

0.00007

0.00131

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00038

0.00009

0.00194

2

Contaminated Fruit

Adult Female

0.00441

0.00353

0.13995

2

Water consumption,
accidental spill

Child

0.10245

0.05034

0.30735

2

Water consumption,
ambient

Child

0.00056

0.00001

0.03383

2

Fish consumption,
accidental spill

Adult Male

0.00117

0.00094

0.00234

2

Fish consumption,
accidental spill

Subsistence
Populations

0.00570

0.00459

0.01139

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.002414003

0.001931202

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000600

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000002

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000013

0.000002638

2
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Table 56. Glyphosate risk characterization for general public: Backpack applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Lower

Upper

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Toxicity
Value
mg/kg/day

Child

0.00535

0.00085

0.02538

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.00054

0.00009

0.00255

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00080

0.00012

0.00413

2

Contaminated Fruit

Adult Female

0.00882

0.00441

0.27990

2

Water consumption,
accidental spill

Child

0.20490

0.06250

0.59763

2

Water consumption,
ambient

Child

0.00113

0.00002

0.06767

2

Fish consumption,
accidental spill

Adult Male

0.00234

0.00117

0.00455

2

Fish consumption,
accidental spill

Subsistence
Populations

0.01139

0.00570

0.02215

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.004828006

0.002414003

0.153215296

2

Water consumption

Adult Male

0.000021429

0.000000750

0.000411429

2

Fish consumption

Adult Male

0.000000041

0.000000002

0.000000651

2

Fish consumption

Subsistence
Populations

0.000000330

0.000000016

0.000005277

2
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Table 57. Glyphosate risk characterization for general public: Cut surface applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2003b) Exposure Worksheet:
E03
Scenario

Hazard Quotient

Receptor
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.267623

0.021453

2.537678

2

Direct Spray of Woman,
feet and lower legs

Adult Female

0.026885

0.002155

0.254935

2

Vegetation Contact,
shorts and T-shirt

Adult Female

0.000377

0.000057

0.001941

2

Contaminated Fruit

Adult Female

0.004410

0.002234

0.139950

2

Water consumption,
accidental spill

Child

0.256128

0.039493

1.494079

2

Water consumption,
ambient

Child

0.000564

0.000009

0.033835

2

Fish consumption,
accidental spill

Adult Male

0.002922

0.000739

0.011363

2

Fish consumption,
accidental spill

Subsistence
Populations

0.014239

0.003599

0.055375

2

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.002414003

0.001223095

0.076607648

2

Water consumption

Adult Male

0.000010714

0.000000380

0.000205714

2

Fish consumption

Adult Male

0.000000020

0.000000001

0.000000326

2

Fish consumption

Subsistence
Populations

0.000000165

0.000000008

0.000002638

2

For members of the general public, none of the longer-term exposure scenarios approach a level of concern.
Although there are several uncertainties in the longer-term exposure assessments for the general public, the upper
limits for hazard indices are below a level of concern by factors of about 7 (longer term consumption of
contaminated fruit) to 10 billion for longer-term consumption of fish by an adult male. The risk characterization is
thus relatively unambiguous: based on the available information and under the foreseeable conditions of
application and exposure, there is no route of exposure or exposure scenario suggesting that the general public
will be at risk from longer-term exposure to glyphosate.
The exposure scenario (cut surface treatment) for the consumption of contaminated water after an accidental spill
into a small pond results in a hazard quotient of 1.5. This exposure scenario is extreme to the point of limited
plausibility, particularly with regard to the assumption of a 5 gallon spill, which is highly unlikely for cut surface
treatments that will use 0.5 to 3.5 gallons of product per day for each worker.
Note that the ANF has not experienced an herbicide spill since the program began in 1987. However, this sort of
scenario is routinely used in U.S. Forest Service risk assessments as an index of the measures that should be taken
to limit exposure in the event of a relatively large spill into a relatively small body of water. For glyphosate, as
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well as for most other chemicals, in the event of a spill measures should be taken to ensure that members of the
general public do not consume contaminated water. More unlikely is the direct spray of the undiluted product
over the whole body of an unclothed child. This scenario results in a hazard quotient of 2.5.

Sensitive Individuals
Within any population some individuals are hypersensitive. Individual susceptibility to the toxic effects of the
herbicides cannot be specifically predicted. A factor of 10 has traditionally been used (NAS 1977) to account for
inter-individual variation. The hazard quotient approach used in this risk assessment takes into account much of
the variation in human response, incorporating a factor of 10 for interspecies variation and an additional factor of
10 for within-species variation, resulting in a combined factor of 100. In addition, the 1996 Food Quality
Protection Act (FQPA) established a new standard of safety; U.S. EPA must conclude with "reasonable certainty"
that "no harm" will come to infants and children or other sensitive individuals exposed to pesticides. In cases
where evidence suggests that current margins of exposure are not protective of sensitive individuals, U.S. EPA is
required to add an additional factor. Currently, as a part of the re-registration process mandated by FQPA, U.S.
EPA is evaluating each pesticide active ingredient (~450) to determine the need for an additional factor to protect
sensitive individuals (particularly infants and children). U.S. EPA has completed more than 66% of these
evaluations, prioritized based on potential human health risks. Glyphosate is considered low priority and has yet
to be evaluated (http: //www.epa.gov/pesticides/reregistration/reports.htm).

Aggregate Exposure And Cumulative Risk
In this assessment, potential health risks associated with pesticide exposure are evaluated for individual pathways
of exposure for individual chemicals, and not on the potential for individuals to be exposed to multiple pesticides
by all pathways concurrently. In 1996, the FQPA imposed the requirement to consider potential human health
risks from all pathways of dietary and nondietary exposures to more than one pesticide acting through a common
mechanism of toxicity. Aggregate exposure considers exposure to a single chemical by multiple pathways (food,
drinking water, drift, and work related exposures) and routes (ingestion, dermal, inhalation) of exposure.
Additionally, in assessing cumulative risk the combined effect of exposure to multiple chemicals with a common
mechanism of toxicity is considered.
In the ANF, there are opportunities for workers and the general public to be exposed to multiple chemicals by
multiple pathways and routes of exposure. For example, an individual consuming contaminated fish might also
consume contaminated water and/or vegetation. For glyphosate these multiple sources of exposure are
inconsequential. The only substantial exposure scenario for acute exposures is the consumption of contaminated
water after a glyphosate spill into a small pond. All other plausible combinations of exposures would not exceed a
level of concern. Similarly, for longer term exposures, the over-riding route of exposure is the consumption of
glyphosate contaminated vegetation. Adding all other sources of exposure would have no substantial impact on
the hazard quotient.
Individuals may also be exposed to glyphosate from other sources not related to ANF activities. For example,
glyphosate has a number of approved uses on crops and some exposure to glyphosate in crop residues is likely.
The U.S. EPA/OPP (2002) has estimated that residues of glyphosate on crops could account for about 1% of the
RfD. The ANF upper limit of glyphosate exposure is the consumption of contaminated vegetation, which results
in a hazard quotient of 0.14. Increasing this to include the possible contribution from residues on crops does not
increase the HQ to the level of concern. The ANF contribution plus the dietary contribution is HQ = 0.14 + 0.01 =
0.15, which is more than 6 times less than the level of concern. Lastly, there is no evidence to suggest that a
common mechanism of toxicity exists for glyphosate, sulfometuron methyl, inerts, or surfactants used in the ANF.
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Connected Actions
There is very little information available on the interaction of glyphosate with other compounds. As summarized
above, there is some data suggesting that glyphosate may inhibit hepatic mixed-function oxidases. This is a very
important system of enzymes in the metabolism of many xenobiotics. While the inhibition of hepatic mixedfunction oxidases is a plausible mechanism of interaction, this does not lead to any definite conclusions regarding
the potential influence of glyphosate on the toxicity of other chemicals. In any event, this mechanism of action
would probably be relevant only at very high doses, substantially above exposures that can be anticipated in ANF
programs.

Cumulative Effects
As noted above, this risk assessment specifically considers the effect of repeated exposures, and no adverse
effects are anticipated. As discussed in the dose-response and dose-severity relationships, the daily dose rather
than the duration of exposure determines the toxicological response. Consequently, repeated exposure to levels
below the toxic threshold should not be associated with cumulative effects.
It is possible and even likely that some individuals will be exposed to multiple sources of glyphosate as a result of
Forest Service and other programs. For example, an individual consuming contaminated fish might also consume
contaminated water and/or vegetation. For glyphosate, these multiple sources of exposure are inconsequential. As
detailed in Tables 51, 54 and 57, the only substantial exposure scenario for acute exposures is the consumption of
contaminated water after a spill into a small pond. All other plausible combinations of exposures would not
exceed a level of concern. Similarly, for longer term exposures, the over-riding route of exposure is the
consumption of contaminated vegetation. Adding all other sources of exposure would have no substantial impact
on the hazard quotient.
Lastly, individuals may be exposed to glyphosate from other sources not related to ANF activities. For example,
glyphosate has a number of approved uses on crops and some exposure to glyphosate in crop residues is likely.
The U.S. EPA/OPP (2002) has estimated that residues of glyphosate on crops could account for about 1% of the
RfD for the U.S. population overall (U.S. EPA/OPP 2002, p. 17726). This amounts to a hazard quotient of 0.01,
substantially higher than any of the central estimates of the hazard quotients for longer term exposure scenarios
associated with ANF programs (Tables 49–51). Thus, except for the upper limit of exposure in the consumption
of contaminated vegetation, the use of glyphosate by the ANF is not likely to substantially increase an
individual’s potential exposure to glyphosate from other sources. For the consumption of contaminated
vegetation, the upper limit of exposure combined with the U.S. EPA estimate of other dietary exposures would
not exceed the RfD, i.e., 0.14 + 0.01 = 0.15.
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SULFOMETURON METHYL HUMAN HEALTH RISK ASSESSMENT
The following sections draws heavily, but not verbatim in all cases, on SERA (2004a).

SECTION 6. SULFOMETURON Methyl HAZARD ANALYSIS
Overview and Summary
The purpose of the hazard analysis is to identify the most critical measures of toxicity. The most sensitive
measure is expressed as the reference dose (RfD). There are several subchronic and chronic studies regarding
exposure to sulfometuron methyl in the available literature. Although the mechanism of phytotoxic action of
sulfonylurea herbicides including sulfometuron methyl is fairly well characterized, the mechanism of toxicity of
sulfometuron methyl in mammals or other animal species is not well characterized.

Toxicity
In experimental mammals, the acute oral LD50 for sulfometuron methyl is greater than 17,000 mg/kg, which
indicates a low order of toxicity. The lowest dose reported to cause any apparent effects after single gavage
administration to rats is 5000 mg/kg. Acute exposure studies of sulfometuron methyl and the sulfometuron methyl
formulation, Oust®, give similar results, indicating that formulations of sulfometuron methyl are not more toxic
than sulfometuron methyl alone.
Sometimes it is helpful to see an array of toxicity values. While there are many such values in the text, Table 58
provides a few that may provide some useful information. Note that while these values are reported in the text of
Appendix G1 or Appendix G2, none of these is the critical toxicity value used in this human health risk
assessment. The critical toxicity value for the human health risk assessment is the EPA provisional RfD of 0.87
mg/kg/day, as reported in the text.
Table 58. Some Toxicity Values for Sulfometuron Methyl
Organism

Type of Toxicity

Measure of Toxicity

Form of Sulfometuron Methyl

Mammal (rat,
mouse)

Acute Oral LD50

> 17,000 mg/kg

Technical and formulated
Sulfometuron Methyl

Mammal (rat)

2-Generation
Reproduction LOAEL

300 mg/kg/day

Technical Sulfometuron Methyl

Mammal (rabbit)

Dermal LC50

> 5000 mg/kg

Technical sulfometuron Methyl
and Oust XP®

4-hour inhalation,
5.3 mg/cubic meter
Oust XP®
transient weight loss
Bird (mallard duck)
Acute LD50
> 5000 mg/kg
Technical sulfometuron methyl
Fish
NOEC
> 7.3 mg/L
Technical sulfometuron Methyl
*These values are for illustrative purposes only. The critical toxicity value used is the EPA provisional
(RfD) of 0.87 mg/kg/day.
Mammal (rat)

The most common signs of toxicity involve changes in blood that are consistent with hemolytic anemia (i.e., a
lysis or destruction of blood cells that results in a decreased number of red blood cells) and decreased body weight
gain. It is plausible that the hemolytic anemia caused by sulfometuron methyl is attributable, at least partially, to
sulfonamide and saccharin, which are metabolites of sulfometuron methyl. In one study, the investigators
observed several effects, in addition to changes in the blood, in dogs exposed to dietary concentrations of
sulfometuron methyl for 1 year. These effects, which included increased alkaline phosphatase activity, increased
serum cholesterol (females only), decreased serum albumin and creatinine, as well as changes in liver and thymus
weights, were not, however, clearly attributable to sulfometuron methyl exposure. In chronic feeding studies with
rats, mice and dogs and in several in vitro assays, sulfometuron methyl did not display carcinogenic or mutagenic
activity.
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There is some concern regarding potential reproductive and teratogenic effects from exposure to sulfometuron
methyl. Gavage studies in rabbits suggest that sulfometuron methyl exposure may increase the number of fetuses
with anomalies as well as the proportion of fetal anomalies per litter. In addition to the two teratogenicity studies
in rabbits, there are three reproduction studies involving dietary exposure of rats to sulfometuron methyl, in which
effects were observed in dams (decreases in maternal body weight gain associated with decreased food
consumption) and offspring (decreased fetal weight, decreased numbers of pups, and decreases in brain weights).
As detailed in the dose-response assessment, these effects were not consistently dose-related and do not appear to
be the most sensitive effect for sulfometuron methyl.
Both sulfometuron methyl and the commercial formulations Oust® and Oust XP®, can cause skin and eye
irritation. Although a direct comparison between the irritant effects of sulfometuron methyl and the irritant effects
of Oust® is precluded by the use of different exposure levels in the available studies, there appears to be no
remarkable difference. Neither sulfometuron methyl nor Oust® caused sensitization following repeated dermal
exposure. The inhalation toxicity of sulfometuron methyl is not well documented in the literature. Sulfometuron
methyl and Oust® can induce irritant effects and possibly systemic toxic effects at very high exposure levels. The
potential inhalation toxicity of sulfometuron methyl, however, is not of substantial concern to this risk assessment
because of the implausibility of inhalation exposure involving high concentrations of this compound.

Toxicokinetcs
Limited information is available on the toxicokinetics of sulfometuron methyl. The kinetics of absorption of
sulfometuron methyl following dermal, oral or inhalation exposure are not documented in the available literature.
In both mammals and bacteria, sulfometuron methyl is degraded by cleavage of the sulfonyl urea bridge to form
sulfonamide and a dimethyl pyrimidine urea or pyrimidine amine. Sulfonamide may be further degraded by
demethylation to the free benzoic acid, which, in turn, may undergo a condensation reaction to form saccharin.
Sulfometuron methyl does not appear to concentrate in tissues and is eliminated fairly rapidly, with a half-life in
goats ranging from 28 to 40 hours. In goats, nearly all of the administered sulfometuron methyl dose was excreted
in urine. Studies on the toxicity of sulfometuron methyl metabolites have not been conducted, however, the
toxicity of the metabolites of sulfometuron methyl is likely to be encompassed by the available mammalian
toxicity studies.
As discussed in the exposure assessment, skin absorption is the primary route of exposure for workers. Data
regarding the dermal absorption kinetics of sulfometuron methyl are not available in the published or unpublished
literature. For this risk assessment, estimates of dermal absorption rates, both zero order and first order, are based
on quantitative structure-activity relationships. These estimates of dermal absorption rates are used in turn to
estimate the amounts of sulfometuron methyl that might be absorbed by workers, which then are used with the
available dose-response data to characterize risk. The lack of experimental data regarding dermal absorption of
sulfometuron methyl adds substantial uncertainties to this risk assessment. Uncertainties in the rates of dermal
absorption, although they are substantial, can be estimated quantitatively and are incorporated in the human health
exposure assessment.

Mechanism of Action
Although the mechanism of phytotoxic action of sulfonylurea herbicides including sulfometuron methyl is
characterized in some detail, the mechanism of toxic action in mammals or other animal species is not well
characterized.
As noted in the recent review on sulfometuron methyl by Cox (1993) and described in detail by Melander et al.
(1989), several of the sulfonylureas are biologically active in humans and are used or were considered for use in
the treatment of non-insulin-dependent diabetes mellitus (NIDDM or type 2 diabetes). A variety of sulfonylureas
reduce blood glucose stimulating the release of insulin from pancreatic B cells, and some sulfonylureas may
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reduce the hepatic extraction of insulin. Secondarily, some sulfonylureas may affect levels of blood cholesterol
and serum triglycerides. Sulfometuron methyl was not tested specifically for effects on glucose metabolism or
cholesterol. With the exception of an increased level of serum cholesterol in female dogs (Wood and O'Neal
1983), there is no information indicating a relationship between this spectrum of effects and exposure to
sulfometuron methyl.
It is plausible that some and perhaps most of the toxic effects observed in the studies on sulfometuron methyl are
attributable to its metabolites. Hemolytic anemia is the most consistent systemic effect of exposure to
sulfometuron methyl. As discussed further in the section on dose-response assessment, this effect is also the most
sensitive (i.e., the adverse effect that occurs at the lowest dose). There is no information in the available literature
suggesting that anemia is associated with the pyrimidine metabolites of sulfometuron methyl. Recently, however,
exposure to sulfonamides, was associated (p=0.004) with the development of hemolytic anemia in humans
(Issaragrisil et al. 1997). This finding is supported by an earlier, more qualitative association of sulfonamide with
anemia in humans (Dickerman 1981). Moreover, saccharin was shown to cause hematological effects in mice
(Prasad and Rai 1987) that were similar to the hematological effects of sulfometuron methyl in rats. The doses of
saccharin associated with the effects in mice, 500, 1000, and 1500 mg/kg/day, are much higher than the doses of
sulfometuron methyl that caused similar effects in rats and dogs (i.e., 20-30 mg/kg/day). However, no mechanism
of action for this effect has been identified.

Kinetics and Metabolism
Limited information is available on the toxicokinetics of sulfometuron methyl. The kinetics of absorption of
sulfometuron methyl following dermal, oral or inhalation exposure are not documented in the available literature.
The lack of experimental data regarding the dermal absorption of sulfometuron methyl adds substantial
uncertainties to this risk assessment. Nonetheless, the available laboratory data in rabbits and guinea pigs, albeit
relatively sparse, do not suggest that sulfometuron methyl is likely to be absorbed through the skin in amounts
that may cause systemic toxic effects (SERA 2004a Appendix 1, Dermal Administration Studies). Uncertainties
in the rates of dermal absorption, although they are substantial, can be estimated quantitatively and are
incorporated in the human health exposure assessment.
Dermal exposure scenarios involving immersion or prolonged contact with chemical solutions use Fick's first law
and require an estimate of the permeability coefficient, K p , expressed in cm/hour. Using the method
recommended by U.S. EPA (1992), the estimated dermal permeability coefficient for sulfometuron methyl is
0.0000005 cm/hour with a 95% confidence interval of 0.0000001-0.000002 cm/hour. These estimates are used in
all exposure assessments that are based on Fick’s first law. The calculations for these estimates are presented in
SERA (2004b, Worksheet B05).
For exposure scenarios like direct sprays or accidental spills, which involve deposition of the compound on the
skin’s surface, dermal absorption rates (proportion of the deposited dose per unit time) rather than dermal
permeability rates are used in the exposure assessment. The estimated first-order dermal absorption coefficient is
0.000087 hour-1 with 95% confidence intervals of 0.000012-0.00063 hour-1. The calculations for these estimates
are presented in SERA (2004b, Worksheet B04).
In both mammals and bacteria, sulfometuron methyl is degraded by cleavage of the sulfonyl urea bridge to form
sulfonamide and a dimethyl pyrimidine urea or pyrimidine amine. Sulfonamide may be further degraded by
demethylation to the free benzoic acid, which, in turn, may undergo a condensation reaction to form saccharin. At
least in bacteria, the pyrimidine metabolites may be degraded further to hydroxypyrimidine amine and
pyrimidine-ol. Although data regarding mammalian metabolism of sulfometuron methyl are limited, there is an
apparent qualitative difference between mammalian and microbial metabolism that involves changes to
sulfometuron methyl prior to cleavage of the sulfonyl urea bridge. In mammals, the major metabolic route seems
to involve hydroxylation of a methyl group on the pyrimidine ring (Koeppe and Mucha 1991); in bacteria, the
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major metabolic pathway seems to involve demethylation of the methyl ester group on the benzoate ring (Monson
and Hoffman 1990).
There is only one detailed study regarding the metabolism of sulfometuron methyl by mammals. Koeppe and
Mucha (1991) examined the metabolism of sulfometuron methyl in two lactating goats. The sulfometuron methyl
used in the study was double labeled: pyrimidine-2-14C- and uniformly labeled phenyl ring. It was administered as
capsules, 0.575 or 0.625 mg/kg, twice a day for 7 days. The authors give 'dietary' equivalents, apparently based on
differences in food consumption, as 25 and 60 ppm; however, the actual dosing appears to have been by gavage.
The animals were sacrificed 20 hours after the last dose. About 94-99% of dose was recovered in the urine, 60%
in the form of hydroxyl- sulfometuron methyl (i.e., no cleavage of the sulfonyl urea bridge). Most of the
metabolites resulting from cleavage of the sulfonyl urea bridge were recovered in the liver and kidney and were
tightly bound to protein. The only other information available on mammalian metabolism of sulfometuron methyl
comes from an unpublished DuPont study, which reports half-lifes of 28 and 40 hours in rats after gavage doses
of 16 and 3000 mg/kg, respectively (DuPont 1989). Thus, sulfometuron methyl is eliminated fairly rapidly and
does not appear to accumulate in tissues.

Detailed Information
Acute Oral Toxicity
Acute toxicity studies are used to determine the toxicity reference level known as the median lethal dose (LD50),
which is the dose that kills 50 percent of the test animals. The lower the LD50, the greater the toxicity of the
chemical. The LD50 ranges and toxicity categories used in this risk assessment are those of the U.S. EPA
classification system using rat oral LD50 values, as shown in Table 59, adapted from Walstad and Dost (1984).
Categories of toxicity using this classification system include: very slight (rat LD50 5,000 to 50,000 mg/kg), slight
(rat LD50 500 to 5,000 mg/kg), moderate (rat LD50 50-500 mg/kg), and severe (rat LD50 less that 50 mg/kg).
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Table 59. Acute Toxicity Classification and Acute Toxicities of Herbicides, Additives, and Formulations
Being Evaluated for Use in Vegetation Management in Relation to Other Chemicals (adapted from
Walstad and Dost, 1984)
Toxicity Category1
(Label Signal Words)

Herbicide or Other
Chemical Substance

IV Very slight
Sugar
Ethyl alcohol
Sulfometuron Methyl
Oust®
Oust XP®
Red River Adherent 90®2
Red River 90®3
Timberland 90®4
Chemsurf 90®4
III Slight (caution)
®6

Roundup
Glyphosate
Table salt
Bleach
Aspirin, Vitamin B3
II Moderate (warning)
Caffeine
I Severe (danger-poison)
Nicotine
Strychnine
Botulinus Toxin

Oral LD50 for Rats
(mg/kg)

Equivalent Human
Dose

5,000-50,000 (range)
30,000
13,700
> 5,000
> 5,000
> 5,000
> 5,000
> 5,000 (est.)
> 5,000 (est.)
> 5,000 (est.)
500-5,000 (range)
4,900
4,320
3,750
2,000
1,700
50-500 (range)
200
0-50 (range)
50
30
0.00001

More than 1 pint

1 ounce to 1 pint

1 teaspoon to 1 ounce
1 teaspoon or less

1

Categories, signal words, and LD50 ranges are based on a classification system used by EPA for labeling
pesticides
2
Brewer International, 2005a
3
Brewer International, 2005b
4
Toxicology information was not available for these surfactants, however, inert ingredients were on EPA’s inert
lists 3 and 4b. The oral LD50 value for Red River 90 was adopted as the estimate of the oral LD50 values for
Chemsurf 90, Timberland 90 and Alenza 90 based on the similar or identical composition of all four of these
surfactants, as reported on their labels
5
Monsanto MSDS, 1985

As summarized in SERA (2004a, Appendix 1), there are three acute oral studies in rats involving exposure to
technical grade sulfometuron methyl (Dashiell and Hall 1980; Dashiell and Hinckle 1980c; Trivits 1979) and one
acute oral study in rats involving exposure to the 75% sulfometuron methyl formulations Oust® (Filliben 1995a)
and Oust XP® (Finlay 1999a). Sulfometuron methyl doses in these studies ranged from 5,000 to 17,000 mg/kg.
Results show that acute oral exposure to sulfometuron methyl has a low order of toxicity. As summarized in
SERA (2004a, Appendix 1), neither mortality nor overt signs of toxicity were observed in rats given single oral
doses of up to 17,000 mg/kg (Dashiell and Hall 1980; Dashiell and Hinckle 1980c; Trivits 1979). Thus, the LD50
value for sulfometuron methyl is > 17,000 mg/kg (Trivits 1979).
Qualitative assessments of toxicity were also made in all acute toxicity studies. The only effects commonly noted
in the treated animals were weight loss and stained or wet perineal (genital) areas. Dashiell and Hall (1980)
observed alopecia (hair loss) in male rats but not female rats, and the study by Dashiell and Hinckle (1980)
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reports an unspecified increase in lung weight in both male and female rats and 'pink thymus' in four of five
female rats after a single gavage dose of 5000 mg/kg. It is not clear whether the changes in lung weight were
relative to body weight or were absolute.
Comparison of acute toxicity studies of technical grade sulfometuron methyl and the formulations Oust® and Oust
XP® show similar results. Oral administration of up to 5000 mg/kg Oust® (3750 mg a.i./kg) to rats did not result
in a single mortality (Filliben 1995a). The only clinical sign of toxicity observed in this study was alopecia in one
female rat. Acute oral administration of 5000 mg/kg Oust XP® (3750 mg a.i./kg) did not result in any mortalities,
clinical signs of toxicity or gross lesions in any animal (Finlay 1999a). Thus, like technical grade sulfometuron
methyl, acute exposure to the 75% formulations Oust® and Oust XP® does not appear to result in any significant
toxicity.

Subchronic and Chronic Systemic Toxic Effects
Systemic toxicity encompasses virtually any effects that a chemical has after the chemical has been absorbed.
Certain types of effects, however, are of particular concern and involve a specific subset of tests. Such special
effects are considered in the following subsections and include effects on the nervous system, immune system,
endocrine function, development or reproduction, and carcinogenicity or mutagenicity. This section encompasses
the remaining signs of general and non-specific toxicity. The subchronic or chronic toxicity of sulfometuron
methyl to humans or mammals is not documented in the published literature, and all of the available toxicological
data comes from unpublished studies that were conducted to support the registration of sulfometuron methyl as an
herbicide. As summarized in SERA 2004, Appendix 1, there are two subchronic exposure studies in rats (Hinckle
1979; Wood et al. 1980), and chronic exposure studies in rats (Mullin 1984), mice (Summers 1990), and dogs
(Wood and O’Neal 1983). Subchronic and chronic exposure studies involving reproductive performance assays
were also conducted in rats (Lu 1981; Mullin 1984) and rabbits (Hoberman et al. 1981; Serota et al. 1981).
The most common signs of toxicity involve changes in blood (Wood and O'Neal 1983, Summers 1990; Wood et
al. 1980; Mullin 1984) and decreased body weight gain (Hoberman et al. 1981). The changes in the blood appear
to be consistent with hemolytic anemia (i.e., a lysis or destruction of blood cells that results in a decreased number
of red blood cells). Details of these studies are provided in SERA (2004a, Appendix 1). In rats, changes in red
blood cell parameters were observed following subchronic dietary exposure to 1000 ppm sulfometuron methyl for
male rats (NOAEL = 100 ppm) (Wood et al. 1980). In a 2-year feeding study, a NOAEL of 50 ppm for decreased
erythrocyte count and hematocrit was observed in male rats (Mullin 1984). A NOAEL of 100 ppm was reported
for anemia in female mice exposed to dietary sulfometuron methyl for 18 months (Summers 1990), and a NOAEL
of 200 ppm was reported for hemolytic anemia in dogs exposed to dietary sulfometuron methyl for 1 year (Wood
and O’Neal 1983).
No other specific signs of toxicity were noted consistently among the different subchronic or chronic bioassays
summarized in SERA (2004a, Appendix 1). Following exposure of six rats to 3,400 mg/kg bw/day sulfometuron
methyl for 14 days, the investigators observed reduced testicular size in one rat and mild testicular lesions in
another (Hinckle 1979). No such effects were observed in any of the six control rats. In a 1 year long dog feeding
study, several effects in addition to those on the blood were observed in various dose groups; however, the effects
were not considered by the authors to be clearly dose-related (Wood and O'Neal 1983). The potentially significant
effects reported in this study include increased alkaline phosphatase activity, increased serum cholesterol (females
only), and decreased serum albumin and creatinine. At dietary concentrations of 5,000 ppm, the observed effects
include increased absolute liver weights in females and increased relative liver weight in males and females, as
well as increased absolute and relative thymus weights in females. Thymus weights were also increased in males
at 200 and 1,000 ppm but not at 5,000 ppm. No pathological changes in the thymus were noted in either sex at any
dose level.
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Effects on Nervous System
As discussed in Durkin and Diamond (2002), a neurotoxicant is a chemical that disrupts the function of nerves,
either by interacting with nerves directly or by interacting with supporting cells in the nervous system. This
definition of neurotoxicant is critical because it distinguishes agents that act directly on the nervous system (direct
neurotoxicants) from those agents that might produce neurologic effects that are secondary to other forms of
toxicity (indirect neurotoxicants). Virtually any chemical will cause signs of neurotoxicity in severely poisoned
animals and thus can be classified as an indirect neurotoxicant. This is the case for sulfometuron methyl in that
sulfometuron methyl was reported to cause signs of depression in rabbits exposed to up to 1,000 mg/kg by gavage
for 13 days (Hoberman et al. 1981).

Effects on Immune System
There is very little direct information on which to assess the immunotoxic potential of sulfometuron methyl.
Dermal studies in rabbits show that sulfometuron methyl does not produce sensitization. Results of subchronic
and chronic exposure studies show that sulfometuron methyl may produce changes to immune system function at
high doses. In male rats exposed to 5,000 ppm sulfometuron methyl in the diet for 90 days, elevated mean
leukocyte and lymphocyte counts and decreased neutrophil count were reported (Wood et al. 1980). No effect on
these parameters was observed at dietary concentrations of sulfometuron methyl of 100 and 1,000 ppm. Increased
thymus weights were observed in female dogs exposed to 5,000 ppm and in male dogs exposed to 200 and 1,000
ppm, but not 5,000 ppm, dietary sulfometuron methyl for 1 year (Wood and O’Neal 1983). However, no
pathological changes were observed in the thymus at any dose. While results of these studies suggest that
exposure to sulfometuron methyl may produce changes in immune system parameters, the observations in these
studies do not provide conclusive evidence supporting the immunotoxic potential of sulfometuron methyl.

Effects on Endocrine System
A variety of sulfonylureas reduce blood glucose by stimulating the release of insulin from pancreatic B cells, and
some sulfonylureas reduce the hepatic extraction of insulin. No studies investigating the effects of sulfometuron
methyl on insulin release or metabolism were identified. As noted in SERA (2004a, Appendix 1 and Appendix 2),
weight loss and decreased weight gain are observed in animals treated with sulfometuron methyl, implying a
change in metabolic status. However, there is no evidence to suggest that changes in weight are due to effects of
sulfometuron methyl on the endocrine system. Following exposure of six rats to 3400 mg/kg/day sulfometuron
methyl for 14 days, reduced testicular size in one rat and mild testicular lesions in another were reported (Hinckle
1979). In a 2-generation reproductive study, a decrease in reproductive performance was observed in rat’s 5000
ppm dietary sulfometuron methyl for 90 days, but not at dietary concentrations of 50 and 500 ppm (Mullin 1984).
While results of these studies suggest that exposure to sulfometuron methyl may produce changes in the function
of the reproductive endocrine system, the observations in these studies do not provide conclusive evidence.
The administration of 2000 mg/kg sulfonamide over a 15-day period caused dose-related changes to the thyroid
gland and changes in circulating levels of T3 and T4 in rats (Nishikawa 1983a,b). Elevated serum thyroxine levels
have been observed in female rats exposed to 100 and 1000 ppm, but not 5000 ppm, dietary sulfometuron methyl
for 90 days (Wood et al. 1980). A decrease in tail resorption rates, a morphological biomarker of thyroid
disruption, was observed in African clawed frogs to 0.001 and 0.01 mg/L sulfometuron methyl for 14 days (Fort
1998). Effects were partially reversed by the administration of thyroxine. Based on results of these studies, it
appears that sulfometuron methyl has the potential to produce changes in thyroid gland function. No mechanism
has been identified for effects of sulfonamides on thyroid gland function.
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Reproductive and Teratogenic Effects
Studies investigating the reproductive effects of sulfometuron methyl in humans or mammals are not documented
in the published literature, and all of the available toxicological data comes from unpublished studies that were
conducted to support the registration of sulfometuron methyl as an herbicide. As detailed in SERA (2004a,
Appendix 1), studies assessing the reproductive and teratogenic effects of sulfometuron methyl have been
conducted in rats (Lu 1981; Mullin 1984; Wood et al.1980) and rabbits (Hoberman et al. 1981; Serota et al. 1981).
In the two teratogenicity studies in rabbits, sulfometuron methyl was administered by gavage, as shown in SERA
(2004a, Appendix 1). The study by Hoberman et al. (1981) was a range finding study with daily doses of 1001000 mg/kg, while the study by Serota et al. (1981) involved lower dose levels of 30-300 mg/kg. In the Hoberman
et al. (1981) study, signs of maternal toxicity, including death in some dams, were apparent at all dose levels. In
the study by Serota et al. (1981), there were no signs of toxicity in the dams or offspring at any exposure level. At
the 30 and 100 mg/kg dose levels, an increase in the incidences of fetal anomalies was observed; however, at the
300 mg/kg dose level, there were actually fewer incidences of fetal anomalies than were observed at 100 mg/kg
dose level. The author’s state that statistical evaluation of all parameters, including fetal anomalies, revealed no
statistical differences between the control and sulfometuron methyl treated groups. Given the clear lack of doseresponse relationship, the NOAEL for this study for both maternal and fetal toxicity is 300 mg/kg/day.
The three studies in rats involve dietary exposure to sulfometuron methyl (Wood et al.1980; Lu 1981; Mullin
1984). As SERA (2004a, Appendix 1) shows, decreases in maternal body weight gain associated with decreased
food consumption (Lu 1981; Mullin 1984) and hematological changes (Mullin 1984; Wood et al. 1980) were the
common effects observed in these studies. Gestational exposure of rats to 5000 ppm dietary sulfometuron methyl
resulted in decreased maternal weight gain and decreased fetal weights, with NOAEL for the dams and fetuses of
1000 ppm (Lu 1981). Exposure of rats for 90 days to dietary levels of 5000 ppm was associated with a decreased
number of pups in the F1 and F2 generations (Mullin 1984). In addition to these effects, mean absolute brain
weights were significantly decreased in male rats, with an NOAEL of 500 ppm (Mullin 1984). No adverse effects
on reproductive parameters were observed in rats exposed to dietary sulfometuron methyl at dietary
concentrations up to 5000 ppm (Wood et al. 1980).

Carcinogenicity and Mutagenicity
Sulfometuron methyl has been tested for mutagenicity in a number of different test systems and has been assayed
for carcinogenic activity in rats, mice and dogs. Studies are summarized in SERA (2004a, Appendix 1). Rats were
exposed to dietary sulfometuron methyl at concentrations up to 5000 ppm for one year (Mullin 1984), mice to
concentrations up to 1000 ppm for 18 months (Summers 1990), and dogs to concentrations up to 5000 ppm for 1
year.
No evidence of carcinogenic activity was found in any sulfometuron methyl chronic exposure study. In all three
studies, toxicity was indicated by hematological changes in the high dose groups (SERA 2004a, Appendix 1).
Also, the study by Mullin (1984) reports bile duct hyperplasia and fibrosis in female rats exposed to the two
higher dose levels and a significant decrease in mean absolute brain weight in male rats exposed to the highest
dose level. Each of these studies can be viewed as involving doses that approximate the maximum tolerated dose
based on alterations in body weight and clinical blood indices.
Sulfometuron methyl did not show mutagenic activity in assays in Salmonella typhimurium strains TA 1535, TA
1537, TA 98, and TA 100 (Taylor 1979; Taylor and Krahn 1990) and Chinese hamster ovary cells (Krahn and
Fitzpatrick 1981). Moreover, sulfometuron methyl did not induce chromosomal damage in Chinese hamster ovary
cells (Galloway 1981) or unscheduled DNA synthesis in rat hepatocytes (Ford 1982). These data provide no
evidence that exposure to sulfometuron methyl poses a carcinogenic risk to humans.
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Irritation and Sensitization (Effects on Skin and Eyes)
Both sulfometuron methyl and the commercial formulations, Oust® and Oust XP®, were tested for irritant effects
on the skin and eyes as well as for sensitization resulting from dermal exposure. Details of all studies are
summarized in SERA (2004a, Appendix 1).
Results of studies in rabbits and rats show that single and repeated dermal application of sulfometuron methyl
(Dashiell and Henry 1980a; Dashiell and Hinckle 1983; Dashiell and Silber 1980c, 1981; Sarver 1990b) and
single dermal applications of Oust® (Filliben 1995b,c) and Oust XP® (Finlay 1999b,c) induced skin irritation
characterized by mild erythema and mild edema. A direct comparison between the irritant effects of sulfometuron
methyl and those of Oust® is difficult to make because of dissimilarities in study protocols. Nonetheless, there
appears to be no remarkable difference between the irritant effects of sulfometuron methyl and the commercial
formulations. Mild skin irritation was observed in guinea pigs exposed to 50% sulfometuron methyl in dimethyl
phthalate (Dashiell and Silber 1980b; Edwards 1979a). Neither sulfometuron methyl nor Oust® caused
sensitization in guinea pigs (Edwards 1979a; Dashiell and Silber 1980a,b; Moore 1995).
Applications of technical grade sulfometuron methyl to the eyes of rabbits produced transient, mild irritant effects
to the cornea and conjunctiva, including redness, transient corneal cloudiness, discharge, and chemosis. (Dashiell
and Henry 1980a; Edwards 1979b; Malek 1990). Although sulfometuron methyl, Oust® and Oust XP® all cause
mild eye irritation (SERA 2004a, Appendix 1), sulfometuron methyl caused transient corneal opacity in rabbits
after ocular instillation of 61.8 mg a.i. (Dashiell and Henry 1980b), an effect not observed in rabbits exposed
similarly to Oust® at a dose of 46 mg or approximately 34.5 mg a.i. (Filliben 1995d) or Oust XP® at a dose of 32
mg or approximately 24 mg a.i.(Finlay 1999b). In all studies, effects were resolved within 72 hours.

Systemic Toxic Effects from Dermal Exposure
Most of the occupational exposure scenarios and many of the exposure scenarios for the general public involve
the dermal route of exposure. For these exposure scenarios, dermal absorption is estimated and compared to an
estimated acceptable level of oral exposure based on subchronic or chronic toxicity studies. Thus, it is necessary
to assess the consequences of dermal exposure relative to oral exposure and the extent to which sulfometuron
methyl is likely to be absorbed from the surface of the skin.
Studies on the systemic toxicity of sulfometuron methyl following dermal exposure have been conducted in
rabbits and rats (summarized in SERA 2004a, Appendix 1). Dermal exposure to doses up to 8000 mg/kg technical
grade sulfometuron methyl were not associated with any signs of significant systemic toxicity in rabbits (Dashiell
and Henry 1980a; Dashiell and Silber 1980c, 1981). Only 1 death, which was not considered to be treatment
related, was reported (Dashiell and Silber 1980c). Thus, the LD50 for dermal exposure of sulfometuron methyl in
rabbits is >8000 mg/kg (Dashiell and Silber 1980c). Dermal exposure to 2000 mg/kg sulfometuron methyl
(Dashiell and Silber 1980c; Dashiell and Silber 1981) caused weight loss similar to that observed in rats after
acute oral exposure to 5000 mg/kg sulfometuron methyl (Trivits 1979). This effect, however, was not reported in
a subchronic dermal study in which doses of up to 2000 mg/kg/day were applied to the intact skin of rabbits for
21 days (Dashiell and Hinckle 1983). Furthermore, none of the dermal studies that examined hematological
changes noted any effects.
Hematological effects are the most common effects observed after oral exposure to sulfometuron methyl. The
results of the dermal studies with Oust® in rabbits (Filliben 1995b,c) and Oust XP® in rats (Finlay 1999c) suggest
that there is no substantial difference between the dermal toxicity of the 75% sulfometuron formulations and
technical grade sulfometuron methyl. The LC50 value for dermal applications for both sulfometuron methyl
formulations was greater than 5000 mg/kg (equivalent to 3750 mg a.i./kg).
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Effects from Inhalation Exposure
As summarized in SERA (2004a, Appendix 3), there is only one inhalation toxicity study on sulfometuron methyl
(Kinney 1982), one inhalation toxicity study on Oust® (Sarver 1995), and one on Oust XP® (Bamberger 1999). All
three studies involve acute (4-hour) exposure to relatively high concentration levels (>5 mg/L or >5000 mg/m3 ).
Although no toxic effects were observed in rats after head-only exposure to 6.4 or 11 mg/L sulfometuron methyl
(Kinney 1982), irritant effects (nasal and ocular discharge) were observed in male rats after head only exposure to
5.1 mg/L Oust® (Sarver 1995). Transient weight loss and wet perineum were also observed in the Oust® study,
which is consistent with the signs of sulfometuron methyl toxicity after oral exposure. Similar transient effects were
observed following 4-hour exposure to Oust XP® at a concentration of 5.3 mg/L formulation or about 4 mg a.i./L
(Bamberger 1999).
The extremely limited data suggest only that sulfometuron methyl can induce irritant effects as well as systemic
toxic effects at very high exposure levels. This finding is not directly relevant to this risk assessment because of
the implausibility of exposure to such high concentrations of the compound.

Inerts and Adjuvants
The formulations of sulfometuron methyl used by the U.S. Forest Service contains materials other than
sulfometuron methyl that are included as adjuvants to improve either efficacy or ease of handling and storage. The
identity of these inert materials in Oust XP® is confidential. The inerts were disclosed to the U.S. EPA (DuPont
Agricultural Products 1999) and were reviewed in the preparation of the SERA (2004a) risk assessment. All that
can be disclosed explicitly is that none of the additives in Oust XP® are classified by the U.S. EPA as toxic.
However, the identity of inert ingredients for the sulfometuron methyl formulation Oust® has been disclosed. The
Northwest Coalition for Alternatives to Pesticides (NCAP) has obtained information on the identity of the inerts
in Oust® from U.S. EPA under the Freedom of Information Act and has listed this information on the NCAP web
site (http: //www.pesticide.org/inertspage.html). The inerts listed in this web site are sucrose, sodium salt of
naphthalene-sulfonic acid formaldehyde condensate, polyvinyl pyrrolidone, sodium salt of sulfated alkyl
carboxylated and sulfated alkyl naphthalene, and hydroxypropyl methylcellulose. Sucrose (CAS No. 57-50-1) is
classified by the U.S. EPA as a List 4 inert and therefore, is generally recognized as a safe compound and is
approved as a food additive (U.S. EPA/OPP 2003). Hydroxypropyl methylcellulose (CAS. No. 009004-65-3) is
classified as a List 4a inert, which is generally recognized as safe (U.S. EPA/OPP 2003). There is no evidence to
assert that either sucrose or hyrdoxypropyl methylcellulose will materially impact the risks associated with the use
of sulfometuron methyl. Polyvinyl pyrrolidone (CAS No. 88-12-0) is classified as a List 3 inert (U.S. EPA/OPP
2003). In other words, there is insufficient information to categorize this compound as either hazardous (Lists 1 or
2) or non-toxic (List 4). Sodium naphthalene sulfonate-formaldehyde condensate and the mixture of a sulfate of
alkyl carboxylate and sulfonated alkyl naphthalene (sodium salt) were not identified in the EPA Inert List (U.S.
EPA/OPP 2003). Other naphthalene derivatives identified on the EPA Inert List are classified as List 3 or List 4;
no naphthalene derivatives are classified as List 1 or List 2 inerts (U.S. EPA/OPP 2003). Thus, there is
insufficient information available to assess the impact of either polyvinyl pyrrolidone or the naphthalene
derivatives on the risks associated with the use of sulfometuron methyl. However, as noted above, the toxicity of
Oust® and Oust XP® appears to be comparable to that of technical grade sulfometuron methyl. Therefore, there is
no plausible basis for asserting that these inerts are present in Oust® or Oust XP® in toxicological amounts.
The manufacturers recommend that sulfometuron methyl formulations be mixed with a non-ionic surfactant.
However, there is no published literature or information in the FIFRA files that would permit an assessment of
toxicological effects of sulfometuron methyl mixed with surfactant. However, all of the surfactants proposed for
use by ANF have inert ingredients that are in U.S. EPA’s inert classification lists 3 and 4b. List 3 indicates that
there is unknown toxicity; for inerts where “there was no basis for placing it on any of the other lists. The Agency
will continue to evaluate these chemical substances, as additional information becomes available, to determine if
reclassification to List 1, 2, or 4 is appropriate.” List 4B is for inerts with “sufficient information to conclude that
current use patterns in pesticide products will not adversely affect public health and the environment.”
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Impurities and Metabolites
Virtually no chemical synthesis yields a totally pure product. Technical grade sulfometuron methyl, as with other
technical grade products, undoubtedly contains some impurities. To some extent, concern for impurities in
technical grade sulfometuron methyl is reduced by the fact that the existing toxicity studies on sulfometuron
methyl were conducted with the technical grade product. Thus, if toxic impurities are present in the technical
grade product, they are likely to be encompassed by the available toxicity studies on the technical grade product.
In addition, acute toxicity studies with technical sulfometuron methyl and Oust® show quite similar LD50 values,
indicating little impact from impurities.
No studies investigating the toxicity of the sulfometuron methyl metabolites produced by mammals were
identified in the published literature or unpublished studies. The toxicity of the metabolites of sulfometuron
methyl is likely to be encompassed by the available mammalian toxicity studies. As discussed in the section on
kinetics and metabolism, metabolites of sulfometuron methyl are rapidly excreted and do not appear to
concentrate in any tissue.

Dose Response Assessment
This section is the culmination of the hazard analysis and identifies the most critical toxicity value for use in the
risk characterization section. Generally, the dose-response assessments used in U.S. Forest Service risk
assessments adopt the RfD proposed by the U.S. EPA as indices of 'acceptable' exposure. An RfD is the level of
exposure that will not result in any adverse effects in any individual. The U.S. EPA RfDs are used because they
generally provide a level of analysis, review, and resources that far exceed those that are or can be conducted in
the support of most Forest Service risk assessments.
The U.S. EPA has derived an RfD of 0.24 mg/kg/day for sulfometuron methyl. This RfD is based on a NOAEL for
bladder toxicity of 500 ppm dietary sulfometuron methyl (equivalent to 24.4 mg/kg/day) and a 100-fold safety factor.
A more conservative provisional reference dose of 0.02 mg/kg/day was used in the previous Forest Service risk
assessment on sulfometuron methyl (Durkin 1998 as cited in SERA 200a). It is derived from the 2-year feeding study
in rats by Mullin (1984). The provisional reference dose is based on the 2 mg/kg/day (50 ppm) NOAEL for
hematological effects in male rats and an uncertainty factor of 100: a factor of 10 for species-to-species extrapolation
and a factor of 10 for sensitive subgroups in the human population. The provisional RfD of 0.02 mg/kg/day is used in
this ANF risk assessment for characterizing risks associated with chronic exposure to sulfometuron methyl.
With regard to species sensitivity for hematological effects, rats appear to be most sensitive with reported NOAELs
of 2-3 mg/kg/day and an AEL of 20-26 mg/kg/day (SERA 2004, Appendix 1). Dogs appear to have a sensitivity
similar to that of rats, with a reported NOAEL of 5 mg/kg/day and a LOAEL of 28 mg/kg/day (Wood and O’Neal
1983). Mice appear to be much less sensitive than either rats or dogs to the hematological effects of sulfometuron
methyl with a NOAEL of about 18 mg/kg/day and a LOAEL of 180 mg/kg/day (Summers 1990; dose conversions
provided in SERA 2004a, Appendix 1). Although these data are not amenable to formal statistical analysis, they lend
qualitative support to the use of an uncertainty factor for species-to-species extrapolation for the human health risk
assessment (i.e., the larger animals appear to be more sensitive than smaller animals to sulfometuron methyl).
The U.S. EPA has not derived an acute/single dose RfD for sulfometuron methyl. However, a provisional acute RfD
can be calculated based on the short-term exposure NOAEL for decreased body weight of 86.6 mg/kg/day reported in
the teratology study in rats by Lu (1981). Exposure of rats to 5000 ppm dietary for 10 days during gestation resulted
in decreased maternal body weight, with a NOAEL of 1000 ppm. As reported by the author, the dietary concentration
of 5000 ppm is equivalent to a daily dose of 433 mg/kg/day and was determined using mean daily food consumption
and body weight. Thus, assuming that food consumption and body weights were similar between the 1000 and 5000
ppm exposure groups, the concentration of 1000 ppm is estimated as equivalent to 86.6 mg/kg/day [433 mg/kg/day ÷
5]. Using a margin of exposure of 100, a provisional acute RfD can be calculated as 0.87 mg/kg/day [86.6 mg/kg/day
÷ 100]. For this ANF risk assessment, the provisional RfD of 0.87 mg/kg/day is used for characterizing risks
associated with acute exposure to sulfometuron methyl.
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SECTION 7. SULFOMETURON METHYL EXPOSURE ASSESSMENT
Overview
This section provides the human exposure assessment to sulfometuron methyl for both workers and members of
the general public. It provides the critical levels of exposure based on selected exposure scenarios for workers and
the general public for the typical application rate of sulfometuron methyl used by the ANF of 0.09 lb a.i./acre. The
critical exposure values are used in the risk characterization section with the critical toxicity values to calculate
the risk, expressed as the hazard quotient. The consequences of using the maximum application rate that might be
used by the ANF, 0.19 lb a.i./acre, are discussed in the risk characterization.
This section begins with a review of what is known of the movement, persistence and fate of sulfometuron methyl
because these elements of the environmental behavior of the herbicide influence human exposure. This
information is also relevant for the sulfometuron methyl exposure analysis for wildlife and aquatic species, for
species federally listed or proposed as threatened or endangered, and for species listed as sensitive by the
Regional Forester.

Detailed Information
Environmental Behavior of Sulfometuron Methyl
Behavior in Air
Sulfometuron methyl has a vapor pressure that is extremely low. There should be no significant vaporization from
droplets or environmental surfaces, meaning that residues in air will be restricted to the distribution of droplets
during the application.

Behavior in Plants
Sulfometuron methyl is readily absorbed into foliage and (from treated soil) roots. SERA (1998a) reports plant
uptake as 10% in 72 hours. It translocates in both xylem and phloem, accumulating in the meristematic plant
tissues. Growth of treated plants is inhibited shortly (a few hours) after application although injury symptoms
typically do not become apparent for a few weeks. Symptoms typically include chlorosis of meristematic areas,
foliar chlorosis and necrosis. It acts by inhibiting a key enzyme in the biosynthesis of branch-chained amino acids,
and plant death results from the events related to this inhibition, although the precise mechanisms are not known.
Little is known of its persistence in plant tissue, except for a study done by Michael (2003) in connection with
reforestation in Mississippi. Sulfometuron methyl residue levels in loblolly pine foliage and foliage from
competing understory plants were measured for 27 days after foliar application of Oust® at 0.42 kg/ha (6 oz.
a.i./acre). The data show a rapid dissipation of sulfometuron methyl in foliage, with a half-life of less than 7 days
in each case (Table 60). Note that the typical planned rates of application on the ANF of 0.09 lb/acre (0.1 kg/ha) is
4.2 times lower, and the maximum rate of 0.19 lb/acre (0.21 kg/ha) is about ½ the rate used in the Michael (2003)
study.
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Table 60. Sulfometuron methyl residues (mg/kg) in forest vegetation in Mississippi after application of
0.42 kg/ha (0.375 lb/acre) sulfometuron methyl as Oust®
Days After Treatment
Vegetation

0
1
mg/kg mg/kg
Loblolly Pine
6.14
4.07
Grass
6.89
5.83
Pokeweed
33.60
24.16
Blackberry
40.77
24.86
From Table 6, Michael (2003)
ND is not detectable

3
mg/kg
1.49
5.38
14.06
11.33

7
mg/kg
0.42
1.46
10.55
2.23

14
mg/kg
0.19
1.63
4.55
0.39

27
mg/kg
0.19
ND
0.82
ND

Michael and Neary (1988) reported that residues of sulfometuron methyl dissipated from vegetation, litter, and
soil rapidly after being applied aerially (April 1985) to a 445 ha Mississippi forested watershed and by ground
application to a 4 ha watershed area (June 1985) in Florida at a rate of 0.42 kg a.i./ha. Residues in vegetation were
not detectable after 90 days. It has a foliar half-life of 10 days based on a report by Knisel et al (1992 as cited in
SERA 1998a). The apparent half-lives from the Michael (2003) study are shorter, ranging from less than 3 days to
about one week. Based on this limited amount of data it appears likely that vegetation half-life on the ANF would
not be greater than 10 days.

Behavior in Soil and Groundwater
According to WSSA (1994), the typical field half-life is 20–28 days at pH 6-7, but persistence is increased by
cool temperatures, low soil moisture and higher pH. Microbial degradation does occur, but slowly. Non-microbial
hydrolysis appears to be an important mechanism in sulfometuron methyl dissipation. It is moderately rapid at pH
6, but quite slow at pH 8. Sulfometuron methyl degradation in soil occurs most rapidly at lower pH values where
it is dominated by hydrolysis causing cleavage of the sulfonylurea bridge. Mobility in soil is greater at higher pH
values and lower levels of organic matter. Volatilization from soil is insignificant. Neary and Michael (1989)
reported half-lives for sulfometuron methyl of 5 and 33 days on forested sites in Mississippi and Florida.
Cambon et al. (1992) reported that the mechanism for soil degradation of sulfometuron methyl is most likely
chemical, based on finding the Arrhenius relationship [rate of chemical reactions in relation to temperature] was
followed for temperatures up to 70 ºC in lab tests.
Soil half-lives determined for sulfometuron methyl are shown in Table 61.
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Table 61. Sulfometuron methyl field dissipation study half-life in weeks determinations (modified from
Table 1 in Trubey et al. 1998)
Location

Field Type

Treatment Date

Newark, DE
Raleigh, NC
Rosetown, SK
Pendleton, OR
Ft Collins, CO*
Gainesville, FL
Wahalak, MS
Greenville, MS
Rochelle, IL
Uvalde, TX
Madera, CA

bare ground
bare ground
bare ground
bare ground
bare ground
pine forest
pine forest
bare ground
bare ground
bare ground
bare ground

July 3, 1980
July 18, 1980
July 29, 1980
Sept. 8, 1980
Nov. 14, 1980
June 13, 1985
April 9, 1985
May 13, 1991
May 15, 1991
May 15, 1991
April 3, 1991

Half-life in
Weeks

Reference

2-3
2-3
5
13
21
0.7
4.7
14
12
15
25

Anderson and Dulka (1985)
Anderson and Dulka (1985)
Anderson and Dulka (1985)
Anderson and Dulka (1985)
Anderson and Dulka (1985)
Michael and Neary (1993)
Michael and Neary (1993)
Trubey et al. (1998)
Trubey et al. (1998)
Trubey et al. (1998)
Trubey et al. (1998)

A series of field studies reviewed by SERA (1998a) reported on the persistence of sulfometuron at several sites
(Table 62).
Table 62. Soil persistence of sulfometuron methyl at field sites
Location

Rate of
Application

Delaware
1.1 kg/ha
North Carolina
0.91 kg/ha
Oregon
0.44 kg/ha
Colorado
0.15 kg/ha
Saskatchewan
0.11 kg/ha
From SERA 1998a.
Note: 1 kg/ha = 0.892 lb/acre

Time after
application

Proportion
remaining

1 year
1 year
2 years
78 weeks
2 years

1%
1%
3%
9%
5%

In a laboratory study (as reported by SERA 1998a) sulfometuron applied at 120 g/ha showed a half-life of about 1
month. There was no degradation in a sterile soil, suggesting the decomposition was microbially mediated. In a
separate study, SERA (1998a) reported complete decomposition of sulfometuron after 1 year in both a sterile and
non-sterile soil systems. In these systems, the half-life was 17 and 96 days in the non-sterile system, and 53 days
in the sterile system.
Michael and Neary (1988) reported that residues of sulfometuron methyl dissipated from litter and soil rapidly
after aerial application to a 445 ha Mississippi forested watershed and by ground application to a 4 ha watershed
in Florida (application rate was 0.42 kg a.i./ha). In the soil profiles sulfometuron methyl was not detected below
30 cm and was not detected after 60 days (detection limit for soil was 0.020 ppm).
Harvey et al. (1985) reported that C14-labeled sulfometuron methyl was mobile on soils when tested using thinlayer plates and soil columns. Hubbard et al. (1989) reported that during simulated rainfall tests, sulfometuron
methyl was primarily lost due to percolation on two sandy Coastal Plain soils (Red Bay loamy sand and Bonifay
sand) whereas the primary route of lost herbicides from a clayey soil, Greenville sandy clay loam, was from
surface runoff (Table 63).
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Table 63. Percent of sulfometuron methyl lost during 2 hour simulated rainfall trials on three Coastal Plain
soils Modified from Hubbard et al. (1989). Sulfometuron methyl was applied at a rate of 0.6 kg/ha (0.54
lb/acre)
Low Intensity
Medium Intensity
High Intensity
Soil
(43 mm/hr)
(75 mm/hr)
(125 mm/hr)
Surface runoff Percolation Surface runoff Percolation Surface runoff Percolation
Greenville
4.2%
0.2%
24.5%
>0.1%
34.7%
1.0%
sandy clay
loam
Red Bay
0.0%
71.3%
1.0%
82.2%
15.9%
81.3%
loamy sand
Bonifay sand
0.2%
56.1%
2.5%
53.9%
24.3%
11.8%

According to a study by Stone et al. (1993) reviewed by SERA (1998a) sulfometuron methyl and its metabolites
from the phenyl portion of molecule are mobile in most soils; more so in sandy vs. loamy soils and less so in high
organic matter soils and less so in soils at pH 6 and below. In field lysimeters with intact soil columns of bare
sandy soils from the northern lake state forests and sulfometuron methyl applied at 42.5 g a.i./ha, the mean
concentration in soil water was 0.5 µg/L at 10 cm and 0.4 µg/L at 20 cm and none was detected in soil water
below 20 cm. By 80 days post-treatment most of the compound had been degraded or irreversibly absorbed into
the upper soil layers. Mean concentrations detected from 80 to 130 days post-treatment were 0.5 µg/L at 10 cm,
0.4 µg/L, and 0.0 µg/L at 40 and 150 cm.
Based on this information, we conclude that sulfometuron methyl will be neither very persistent nor mobile in the
types of soils found on the ANF because of the generally higher level of organic matter and the lower pH. The
layer of vegetation and litter present on the ground promotes infiltration into the soil. This decreases the
likelihood of surface run off of water which might contain chemical residues and increases the likelihood of the
movement of this water and any chemical residue it contains into the upper most portions of the soil. The high
levels of organic matter in ANF soils will limit the movement (leaching) of sulfometuron methyl and accelerate
its rate of decomposition. Half-life in ANF soil is expected to be less than 3 weeks. Applications should not be
made to bare and/or compacted soils because runoff of this herbicide could possibly damage adjacent vegetation.

Impact on Soil Productivity
Herbicides are commonly used in the U. S. to achieve forestry objectives. One of the concerns about herbicide use
is the possibility it might impact soil nutrient cycling and soil productivity. This topic is addressed in detail on pp.
G1-40, G1-42 to G1-44, G1-104 to G1-106, and also in Appendix G2 pp. G2-33 and G2-42. Based on the
information in these sections, we conclude that the proposed use of sulfometuron methyl will not adversely affect
soil nutrient cycling.

Behavior in Surface Waters
There is little data on sulfometuron methyl residues in surface water. The most relevant data are from Neary and
Michael (1989) who followed an application of 0.36 lbs sulfometuron methyl a.i./acre to forests in the
southeastern U.S. Monitored levels of sulfometuron methyl in ambient water ranged from 0.005 mg/L to 0.044
mg/L at a 445 ha treated site in Mississippi and at a 4 ha watershed in Florida. Herbicide was detected only briefly
after application, with detectable residues in only 10 out of 85 samples collected. Herbicide residues did not
persist beyond 7 days at the Florida site or 63 days in Mississippi.
In a simulated runoff study, Wauchope et al. (1990) report that 1 to 2% of sulfometuron methyl applied at a 0.4
kg/ha rate was lost in runoff (simulated rainfall event equaled 69 mm/h until 2 mm of runoff occurred) from a
loamy sand soil one day after application on plots with bare ground or with grass cover. Losses were similar for
both suspension and emulsifiable concentrate formulations. Authors reported that total losses were sensitive to the
length of time between rainfall initiation and runoff initiation.
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Harvey et al. (1985) reported that C14-labeled sulfometuron methyl was stable in water at pH 7 and 9, but
hydrolyzed readily at pH 5.0 with a reported half-life of 2 weeks. Products of hydrolysis were [14C]methyl 2(aminosulfonyl) benzoate and [14C] 1,2-benzisothialzol-3-one, 2,3-dihydro 1,1-dioxide (saccharin). C14-labeled
sulfometuron methyl was completely photolyzed to 14CO2 under aquatic photolysis conditions.
On the ANF, the majority of streams have pH values that fall within the range of 4.23-7.33. Headwater streams
generally have the lowest pH values (4.5-7.5), while larger main streams generally have pH values that range
from 6.0 to 7.5, with some values as high as 8.0. The pH values for ponds range from 4.5 to 7.0, with the pH for
shallower ponds generally at the lower end of this range. Most broadcast treatment occurs within headwater
watersheds. Given the slightly acidic nature of surface water on ANF, we believe the half-life in water will be
about 2 weeks.
SERA (1998a) estimated an ambient sulfometuron methyl concentration from forestry activities over prolonged
periods of 0.0002 (0.00005-0.0005) mg/L. In an accidental spill, they estimate ambient levels are likely to be
about 0.33 mg/L with a range of 0.053-2.29 mg/L. They note that sulfometuron methyl is stable in water at pH 7
to 10, but it decomposes appreciably in water at pH 5. It is important to put the SERA (1998a) analysis in
perspective. They are projecting the larger aerial scale of usage that might occur in traditional forest management
operations, but aerial application is not part of the proposed ANF program.
Despite the limited amount of direct data on sulfometuron methyl residues in water, we believe residue levels will
be similar to that for other herbicides (adjusted for rates of application), since the dominant route of entry is drift
or direct application. These processes are largely independent of the herbicide. For this analysis we adopt the
SERA value of 0.0002 mg/L.

Buffers
Buffers are a strip of untreated vegetation adjacent to wetlands, water bodies and flowing water. The purpose of
the buffer is to prevent the entry of unacceptable levels of herbicide to the water, thereby reducing water quality.
The size of the buffer varies with the application technique and the characteristics of individual herbicides, such
as the toxicity of the herbicide to animals and aquatic organisms that might use the water, and the movement,
persistence and fate of the herbicide in the environment close to water. The critical element in protection of water
quality with respect to glyphosate is protection of aquatic species. The following discussion focuses on protecting
human health, but the buffer strategy outlined also protects aquatic species, as outlined in Appendix G2.
For broadcast foliar (airblast) mechanical application (0.09 or 0.19 lb/acre application rate), the following buffers
and application tactics will provide water quality protection involving the use of sulfometuron methyl (note the
width varies with the rate of application):
•
•
•
•
•

No sulfometuron methyl shall be applied to surface waters.
Buffers 25 feet (0.09 lb/acre) or 50 feet (0.19 lb/acre) wide along each side of perennial streams,
impoundments, springs, intermittent streams and seeps with flowing water the day of spraying;
Buffers 25 feet (0.09 lb/acre) or 50 feet (0.19 lb/acre) wide around wet areas (standing water) and vernal
pools with no defined outlet.
Buffers 10 feet (0.09 lb/acre) or 25 feet (0.19 lb/acre) wide along each side of dry intermittent streams,
dry springs, and dry seeps
Airblast shall be directed away from the buffer when applications are made within 50 feet (0.09 lb/acre)
or 100 feet (0.19 lb/acre) of the edge of the buffer, i.e., within 50 or 100 feet no airblast directed towards
the edge of the buffer unless intervening vegetation 5 to 15 feet tall is sufficiently dense to intercept spray
materials.

For the directed foliar backpack (0.09 or 0.19 lb/acre) application method, the following buffers and tactics will
provide water quality protection involving the use of sulfometuron methyl:
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•
•
•

No sulfometuron methyl shall be applied to surface waters.
No sulfometuron methyl shall be applied within 10 ft (0.09 lb/acre) or 25 ft (0.19 lb/acre) of standing or
flowing water.
No sulfometuron methyl shall be applied within 10 feet (0.09 lb/acre) or 25 feet (0.19 lb/acre) of dry
intermittent stream courses, dry springs, or dry seeps.

This buffer strategy was developed based on the experience of ANF managers, the results of ANF monitoring
(results are in several ANF Monitoring and Evaluation Reports) and buffer-width research (Norris and Charlton,
1995). The basis is explained in detail in Appendix G2, Section D.
ANF has conducted monitoring programs in connection with operational applications of herbicide on the ANF to
verify protection of water quality and damage to vegetation outside of treatment areas. There are several in-house
reports that provide the specifics of the monitoring program (typically these are included in Monitoring and
Evaluation Reports for specific fiscal years). Table 64 shows the ANF water quality monitoring program activity.
Visual monitoring for herbicide damage to vegetation was conducted in 2003 and 2004 and shows little or no
damage to vegetation outside of the intended treatment area. Chemical water quality monitoring of silvicultural
applications in 1990 and 2002 has shown no detectable concentrations of sulfometuron methyl in water samples
tested.
Table 64. Date and type of ANF Monitoring for Water Quality
Year of Treatment
and Survey
Monitoring

Year of Monitoring
and Evaluation
Report

Vegetation
Management Activity

1987
1988
1989
1998
1999
2000

1988
1989
1990
2000
2001
2002

Silviculture
Silviculture
Silviculture
Utility ROW1
Utility ROW
Utility ROW

Herbicide Monitored

glyphosate
glyphosate
Sulfometuron methyl
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and
2002
2002
Silviculture
sulfometuron methyl
* Same as Table 11 in Section 4, Glyphosate Exposure Assessment, this appendix
1
ROW= right-of-way

Based on this experience, monitoring and research, and the analysis of drift done in this appendix, we conclude
that the buffer strategy used previously by ANF silvicultural operations was unnecessarily restrictive. We believe
the buffers proposed in this current ANF risk assessment will protect aquatic life and water users. However,
continued monitoring is needed to increase the breadth of the experience base and to further verify the adequacy
of this buffer strategy, and to provide documentation that water quality is protected.
We believe these buffers will protect water quality. When these buffer strips are used, sulfometuron methyl
residues in water are expected to be less than 0.0002 mg/L and 0.00019 mg/L for application rates of 0.19 and
0.09 lb/acre respectively. These values are similar to the 0.00021 mg/L water quality protection criterion for
sulfometuron methyl.
Consumption of water (2 L per day) contaminated at the level of the water quality protection criterion of 0.00021
mg/L would result in an exposure value for a 70 kg human of 0.0000061 mg/kg/day. The Hazard Quotient for this
exposure based on the RfD of 0.87 mg/kg/day is 0.0000068, which is far less than the level of concern (HQ = 1)
for human health.
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Residues in Animals
Sulfometuron methyl does not accumulate in game animals or fish, which is consistent with its low octanol-water
partition coefficient (Kow). One study in bluegill sunfish found no bioconcentration after exposure to sulfometuron
methyl. In addition, no bioconcentration occurred in channel catfish exposed to aged sediments containing
sulfometuron methyl. Sulfometuron methyl does not accumulate in game animals or fish. Harvey et al. (1985)
reported that C14-labeled sulfometuron methyl has a low partition ratio (0.31) and did not accumulate in fish tissue
when bluegill sunfish were exposed to 0.01 ppm or 1.0 ppm C14-labeled sulfometuron methyl. This lack of
bioconcentration is consistent with its low octanol-water partition coefficient (Kow), a situation we expect will
hold on the ANF as well.

Human Exposure Analysis
There are no occupational exposure studies in the available literature that are associated with the application of
sulfometuron methyl. Consequently, worker exposure rates are estimated from an empirical relationship between
absorbed dose per kilogram of body weight and the amount of chemical handled in worker exposure studies on
nine different pesticides. For workers, two types of application methods are modeled for ANF risk assessments:
directed ground (backpack), broadcast ground (mechanical airblast).
Tables 65–70 indicate the characteristics (magnitude, frequency and duration) of worker exposure on ANF in
connection with the application of sulfometuron methyl. These provide the quantitative exposure data used in the
risk analysis.
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Sustaining Forest Cover and the Production of Forest Products
Table 65. Anticipated number of acres treated daily by a worker for “Sustaining Forest Cover and the
Production of Forest Products” in the ANF
Application Method

Acres treated daily with Sulfometuron Methyl

lower
central
upper
Mechanical
(broadcast foliar)
22
25
40
Airblast *
Manual
2.5
3
7
(directed foliar)
Backpack/hand sprayer
*Crew size = 2, so a crew treats double the acres shown above
Table 66. Anticipated worker exposure in hours per day and acres per hour for “Sustaining Forest Cover
and the Production of Forest Products” in the ANF
Hours per day

Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer

Acres per hour

lower

central

upper

lower

central

upper

7

8

11

3.13

3.13

3.64

5

6

7

0.5

0.5

1.0

Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements
Table 67. Anticipated number of acres treated daily by a worker for “Developing and Maintaining Wildlife
Habitat, Heritage Resources, and Visual Enhancements” in the ANF
Application Method

Acres treated daily with Sulfometuron Methyl

lower
central
upper
Mechanical
22
25
40
(broadcast foliar)
Airblast
Manual
2.5
3
7
(directed foliar)
Backpack/hand sprayer
*Crew size = 2, so a crew treats double the acres shown above
Table 68. Anticipated worker exposure in hours per day and acres per hour for “Developing and
Maintaining Wildlife Habitat, Heritage Resources, and Visual Enhancements” in the ANF
Hours per day

Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer
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Acres per hour

lower

central

upper

lower

central

upper

7

8

11

3.13

3.13

3.64

5

6

7

0.5

0.5

1.0
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Treatment/Control of Native and Non-native Invasive Species
Table 69. Anticipated number of acres treated daily by a worker for “Treatment/ Control of Native and
Non-native Invasive Species” in the ANF
Application Method

Acres treated daily with Sulfometuron Methyl

lower
central
upper
Mechanical
(broadcast foliar)
2.3
3
5
Airblast *
Manual
2.3
3
7
(directed foliar)
Backpack/hand sprayer
*Crew size = 2, so a crew treats double the acres shown above
Table 70. Anticipated worker exposure in hours per day and acres per hour for “Treatment/Control of
Native and Non-native Invasive Species” in the ANF
Hours per day

Application Method
Mechanical
(broadcast foliar)
Airblast
Manual
(directed foliar)
Backpack/hand sprayer

Acres per hour

lower

central

upper

lower

central

upper

3

4

8

0.75

0.75

0.63

3

4

6

0.75

0.75

1.17

Human Exposure Assessment
Overview and Summary
Sulfometuron methyl worker and general public exposure assessments for the ANF are given in Tables 72–79.
These assessments correspond to the vegetation management activities outlined above, which include: sustaining
forest cover and the production of forest products; developing and maintaining wildlife habitat, heritage
resources, and visual enhancements; and treatment/control of native and non-native invasive species. Tables were
developed using the USFS Worksheet Maker Version 4.02 created by SERA (http: //www.nvo.com/sera_inc/nssfolder/worksheets1v31/).
Workers
Two types of worker exposure assessments are considered: general and accidental/incidental. The term general
exposure assessment is used to designate those exposures that involve estimates of absorbed dose based on the
handling of a specified amount of a chemical during specific types of applications. General exposures are daily
(chronic) exposures that might occur over the course of an application season. The accidental/incidental exposure
scenarios involve specific types of events that could occur during any type of application. For general exposures
in workers, exposure rates are expressed in units of mg of absorbed dose per kilogram of body weight per pound
of chemical handled. For proposed sulfometuron methyl applications in the ANF, central estimates of worker
exposures are within a narrow range, from 0.0005 mg/kg/day to about 0.002 mg/kg/day. The upper range of
exposures for the different application methods and management needs are about a factor of 15 higher, spanning a
range from about 0.007 mg/kg/day to 0.03 mg/kg/day.
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General Public
Under normal circumstances, members of the general public should not be exposed to substantial levels of
sulfometuron methyl as a result of ANF activities. Nonetheless we have developed acute exposure and longerterm exposure scenarios for the general public.
All of the acute exposure scenarios are primarily accidental. They assume that an individual is exposed to the
compound either during or shortly after its application. Specific scenarios are developed for direct spray, dermal
contact with contaminated vegetation, as well as the consumption of contaminated fruit, water, and fish. Most of
these scenarios should be regarded as extreme, some to the point of limited plausibility. Most acute accidental
exposure scenarios for members of the general public are less than or similar to the general exposure scenarios in
workers. The major exception is the scenario for an accidental spill of 200 gallons of a field solution into a small
pond. For dilute solutions (25 gallon per acre) this leads to modeled estimates of exposure in the range of 0.02 to
about 0.08 mg/kg/day. This is an extraordinarily extreme and conservative scenario that is used in all Forest
Service risk assessments. Note the ANF has never had such a spill occur.
The longer-term or chronic exposure scenarios parallel the acute exposure scenarios for the consumption of
contaminated fruit, water, and fish but are based on estimated levels of exposure for longer periods after
application. Most longer-term estimates of exposure for members of the general public are much lower than
exposure estimates for workers. The one exception involves the longer-term consumption of contaminated fruit,
which leads to time-weighted average estimated doses of 0.0002 to 0.006 mg/kg/day for backpack applications.

Detailed Information
Workers
The following is a narrative description of the SERA (2001) analysis for workers with some comparisons, where
appropriate, to ANF conditions or equipment. This is followed by Tables 72–77 that use the SERA protocol to
quantify the exposure for ANF workers. Two types of exposure assessments are considered: general and
accidental/incidental. The term general (chronic) exposure assessment is used to designate those exposures that
involve estimates of absorbed dose based on the handling of a specified amount of a chemical during specific
types of applications. The accidental/incidental exposure scenarios involve specific types of events that could
occur during any type of application.
General Exposures
General exposures are daily (chronic) exposures that might occur over the course of an application season. As
described in SERA (2001), worker exposure rates are expressed in units of mg of absorbed dose per kilogram of
body weight per pound of chemical handled. Based on analyses of several different pesticides using a variety of
application methods, default exposure rates are estimated for two different types of applications: directed foliar
(backpack) and broadcast foliar-airblast spray.
As described in SERA (2001), the ranges of estimated occupational exposure rates vary substantially among
individuals and groups, (i.e., by a factor of 50 for backpack applicators). The Forest Service has not developed a
worker exposure assessment for applicators using airblast spray equipment. Deposition-based worker exposure
modeling described in the Pesticide Handlers Exposure Database (PHED; Leighton and Nielson 1995) was used
to estimate the appropriate occupational exposure rate to be used to estimate applicator exposure for the airblast
sprayer. For minimal protective clothing (long pants, long shirt, and no gloves) the PHED uses a dermal unit
exposure (mg/lb a.i) of 0.014 for ground boom and 0.24 for airblast sprayer. This results in ~17 times greater
dermal unit exposure for airblast compared to ground boom. Assuming equal dermal adsorption, multiplying the
adsorption-based exposure rates for ground boom used in the SERA (2001) analysis by 17 gives exposure rates
roughly equal to directed foliar applications, such as backpack and airblast applications, as shown in Table 71.
which is repeated here for convenience.
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Table 71. Occupational Exposure Rates used in U.S. Forest Service risk assessments
Application Method

Rate (mg/kg bw per lb applied)

Central
Lower
Upper
Directed foliar1
0.003
0.0003
0.01
Cut Surface1
0.003
0.0003
0.01
1
Broadcast boom
0.0002
0.00001
0.0009
Broadcast airblast2
0.003
0.0003
0.01
*
Also shown earlier as Table 18 in Section 4 of this appendix
1
ERA (2001).
2
U.S. EPA PHED: assuming minimal personal protective equipment (PPE), dermal unit
exposure (mg/lb a/i.) is ~17 times greater for airblast compared to groundboom
application.

Note however that the airblast equipment used by the ANF is quite different than the agricultural airblast
equipment (orchard airblast sprayer) on which the SERA analysis is based. The orchard airblast equipment
typically sends the spray in a vertical 180 degree arc behind the equipment, with the operator riding ahead of the
machine on a tractor. The ANF airblast equipment is much more directional and sends the spray material away
from the operator, however there is no quantitative data on which to make an adjustment to the SERA and Forest
Service analysis. Hence the SERA analysis is used, which should provide a conservative risk assessment for ANF
programs.
No worker exposure studies with sulfometuron methyl were found in the literature. As described in SERA (2001),
worker exposure rates are expressed in units of mg of absorbed dose per kilogram of body weight per pound of
chemical handled. These exposure rates are based on worker exposure studies on nine different pesticides with
molecular weights ranging from 221 to 416 and log Kow values at pH 7 ranging from -0.75 to 6.50. The estimated
exposure rates are based on estimated absorbed doses in workers as well as the amounts of the chemical handled
by the workers. The molecular weight of sulfometuron methyl is 364.38 and the log Kow at pH 7 is approximately
-0.46, with both parameters falling within the range defined above (SERA 2001). As described in SERA (2001),
the ranges of estimated occupational exposure rates vary substantially among individuals and groups, (i.e., by a
factor of 50 for backpack applicators). Much of the variability can probably be attributed to the hygienic measures
taken by individual workers (i.e., how careful the workers are to avoid unnecessary exposure); however,
pharmacokinetic differences among individuals (i.e., how individuals absorb and excrete the compound) also may
be important.
Estimates of the number of acres treated per hour is needed to apply these worker exposure rates. These values are
given in tables 65–70.
The range of acres treated per hour and hours worked per day is used to calculate a range for the number of acres
treated per day. For this calculation as well as others in this section involving the multiplication of ranges, the
lower end of the resulting range is the product of the lower end of one range and the lower end of the other range.
Similarly, the upper end of the resulting range is the product of the upper end of one range and the upper end of
the other range. This approach is taken to encompass as broadly as possible the range of potential exposures. For
the ANF typical and maximum rates are reported. For purposes of human exposure assessment using USFS
Worksheet Maker, the ANF typical rate was used for both the central and lower estimates.
The central estimate of the acres treated per day is taken as the arithmetic average of the range. Because of the
relatively narrow limits of the ranges for backpack and airblast spray workers, the use of the arithmetic mean
rather than some other measure of central tendency, like the geometric mean, has no marked effect on the risk
assessment.
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As detailed in SERA (2003b, Worksheets C01a (directed foliar) and C01b (broadcast foliar)), the central estimate
of the amount handled per day is calculated as the product of the central estimates of the acres treated per day and
the application rate. The ranges for the amounts handled per day are calculated as the product of the range of acres
treated per day and the application rate. Similarly, the central estimate of the daily absorbed dose is calculated as
the product of the central estimate of the exposure rate and the central estimate of the amount handled per day.
The ranges of the daily absorbed dose are calculated as the range of exposure rates and the ranges for the amounts
handled per day. The lower and upper limits are similarly calculated using the lower and upper ranges of the
amount handled, acres treated per day, and worker exposure rate.
Accidental Exposures
Typical occupational exposures may involve multiple routes of exposure (i.e., oral, dermal, and inhalation);
nonetheless, dermal exposure is generally the predominant route for herbicide applicators (Ecobichon 1998; van
Hemmen 1992). Typical multi-route exposures are encompassed by the methods used in the section on general
exposures. Accidental exposures, on the other hand, are most likely to involve splashing a solution of herbicides
into the eyes or to involve various dermal exposure scenarios.
Sulfometuron methyl can cause irritant effects to the skin and eyes. The available literature does not include
quantitative methods for characterizing exposure or responses associated with splashing a solution of a chemical
into the eyes; furthermore, there appear to be no reasonable approaches to modeling this type of exposure scenario
quantitatively. Consequently, accidental exposure scenarios of this type are considered qualitatively in the risk
characterization.
There are various methods for estimating absorbed doses associated with accidental dermal exposure (U.S.
EPA/ORD 1992; SERA 2001). Two general types of exposure are modeled: those involving direct contact with a
solution of the herbicide (i.e., immersion of the hand in the spray solution) or the accidental spills of the herbicide
onto the surface of the skin. Any number of specific exposure scenarios could be developed for direct contact or
accidental spills by varying the amount or concentration of the chemical on or in contact with the surface of the
skin and by varying the surface area of the skin that is contaminated.
For this ANF risk assessment, two exposure scenarios are developed for each of the two types of dermal
exposure, and the estimated absorbed dose for each scenario is expressed in units of mg chemical/kg body weight.
Both sets of exposure scenarios are summarized in SERA (2004b, Worksheet E01), which references other
worksheets in which the specific calculations are detailed.
Exposure scenarios involving direct contact with solutions of the chemical are characterized by immersion of the
hands for 1 minute or wearing contaminated gloves for 1 hour. Generally, it is not reasonable to assume or
postulate that the hands or any other part of a worker will be immersed in a solution of a herbicide for any period
of time. On the other hand, contamination of gloves or other clothing is quite plausible. For these exposure
scenarios, the key element is the assumption that wearing gloves grossly contaminated with a chemical solution is
equivalent to immersing the hands in a solution. In either case, the concentration of the chemical in solution that is
in contact with the surface of the skin and the resulting dermal absorption rate are essentially constant.
For both scenarios (the hand immersion and the contaminated glove), the assumption of zero-order absorption
kinetics is appropriate. Following the general recommendations of U.S. EPA/ORD (1992), Fick's first law is used
to estimate dermal exposure. As an experimental dermal permeability coefficient (Kp) for sulfometuron methyl is
not available, the Kp for sulfometuron methyl is estimated using the algorithm from U.S. EPA/ORD (1992),
which is detailed in SERA (2004b, Worksheet A07b). The application of this algorithm to sulfometuron methyl,
based on molecular weight and the ko/w, is given in SERA (2004b, Worksheet B04).
Exposure scenarios involving chemical spills onto the skin are characterized by a spill on to the lower legs and the
hands. In these scenarios, it is assumed that a solution of the chemical is spilled on to a given surface area of skin
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and that a certain amount of the chemical adheres to the skin. The absorbed dose is then calculated as the product
of the amount of the chemical on the surface of the skin (i.e., the amount of liquid per unit surface area multiplied
by the surface area of the skin over which the spill occurs and the concentration of the chemical in the liquid), the
first-order absorption rate, and the duration of exposure.
For both scenarios, it is assumed that the contaminated skin is effectively cleaned after 1 hour. As with the
exposure assessments based on Fick's first law, this product (mg of absorbed dose) is divided by body weight (kg)
to yield an estimated dose in units of mg chemical/kg body weight. The specific equation used in these exposure
assessments is specified in SERA (2004b, Worksheet B03).
Confidence in these exposure assessments is diminished by the lack of experimental data on the dermal
absorption of sulfometuron methyl. Nonetheless, as summarized in SERA (2004b, Worksheet E01), there is a
noteworthy similarity between the exposure scenario in which contaminated gloves are worn for 1 hour (SERA
2004b, Worksheet C02b) and the exposure scenario in which a chemical solution is spilled on to the skin surface
of the hands and cleaned after 1 hour (SERA 2004b, Worksheet C03a). Confidence in these assessments is
enhanced somewhat by the fact that two similar scenarios based on different empirical relationships yield similar
estimates of exposure.
Table 72. Summary of sulfometuron methyl worker exposure assessments: Airblast
applications for “Sustaining Forest Cover and the Production of Forest Products” in the
ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

0.0000004
0.0000263
0.0000091
0.0000224

0.0000001
0.0000082
0.0000016
0.0000039

0.0000024
0.0001420
0.0000856
0.0002109

C02a
C02b
C03a
C03b

0.00002

0.00685

C01b

General (Chronic) Exposures (mg/kg/day)
Airblast
General (chronic) exposure
0.00045
Note: Table 72 is derived from SERA worksheet E01.
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Table 73. Summary of sulfometuron methyl worker exposure assessments: Backpack
applications for “Sustaining Forest Cover and the Production of Forest Products” in the
ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
0.0000004
0.0000263
0.0000091
0.0000224

0.0000001
0.0000053
0.0000010
0.0000025

0.0000024
0.0001420
0.0000856
0.0002109

C02a
C02b
C03a
C03b

Backpack
0.00081
General (chronic) exposure
Note: Tables 73 is derived from SERA worksheet E01.

0.00003

0.01330

C01a

Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

General (Chronic) Exposures (mg/kg/day)

Table 74. Summary of sulfometuron methyl worker exposure assessments: Airblast
applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and
Visual Enhancements” in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
0.0000004
0.0000263
0.0000091
0.0000224

0.0000001
0.0000082
0.0000016
0.0000039

0.0000024
0.0001420
0.0000856
0.0002109

C02a
C02b
C03a
C03b

0.00045
Airblast
General (chronic) exposure
Note: Tables 74 is derived from SERA worksheet E01.

0.00002

0.00685

C01b

Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

General (Chronic) Exposures (mg/kg/day)

Table 75. Summary of sulfometuron methyl worker exposure assessments: Backpack
applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and
Visual Enhancements” in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
0.0000004
0.0000263
0.0000091
0.0000224

0.0000001
0.0000053
0.0000010
0.0000025

0.0000024
0.0001420
0.0000856
0.0002109

C02a
C02b
C03a
C03b

Backpack
0.00081
General (chronic) exposure
Note: Tables 75 is derived from SERA worksheet E01.

0.00003

0.01330

C01a

Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

General (Chronic) Exposures (mg/kg/day)
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Table 76. Summary of sulfometuron methyl worker exposure assessments: Airblast
applications for “Treatment/Control of Native and Non-native Invasive Species” in the
ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
0.0000004
0.0000263
0.0000091
0.0000224

0.0000001
0.0000053
0.0000010
0.0000025

0.0000024
0.0001420
0.0000856
0.0002109

C02a
C02b
C03a
C03b

Airblast
0.00202
General (chronic) exposure
Note: Tables 76 is derived from SERA worksheet E01.

0.00003

0.02873

C01b

Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

General (Chronic) Exposures (mg/kg/day)

Table 77. Summary of sulfometuron methyl worker exposure assessments: Backpack
applications for “Treatment/Control of Native and Non-native Invasive Species” in the
ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Accidental/Incidental Exposures (dose in mg/kg/event)
Contaminated Gloves, 1 min.
Contaminated Gloves, 1 hour
Spill on Hands, 1 hour
Spill on lower legs, 1 hour

Worker
Worker
Worker
Worker

0.0000022
0.0001296
0.0002833
0.0006982

0.0000003
0.0000160
0.0000449
0.0001107

0.0000176
0.0010584
0.0013433
0.0033103

C02a
C02b
C03a
C03b

0.2106

C01a

General (Chronic) Exposures (mg/kg/day)
Backpack
0.0135
General (chronic) exposure
Note: Tables 77 is derived from SERA worksheet E01.

0.0005

General Public
Under normal conditions, members of the general public should not be exposed to substantial levels of
sulfometuron methyl. Nonetheless we evaluated several exposure scenarios that tend to over-estimate exposures
in general. The two types of exposure scenarios developed for the general public include acute exposure and
longer-term or chronic exposure.
The following is a narrative description of the SERA (2004a) analysis for the general public. It includes narrative
descriptions of ANF conditions that would likely lead to a more conservative estimate of exposure than is actually
portrayed by the values shown in the tables. Tables 81–86 use SERA protocol to quantify the ANF public
exposure, extrapolated where possible to ANF conditions.
All of the acute exposure scenarios are primarily accidental. They assume that an individual is exposed to the
compound either during or shortly after its application. Specific scenarios are developed for direct spray, dermal
contact with contaminated vegetation, as well as the consumption of contaminated fruit, water, and fish. Most of
these scenarios should be regarded as extreme, some to the point of limited plausibility. The longer-term or
chronic exposure scenarios parallel the acute exposure scenarios for the consumption of contaminated fruit, water,
and fish but are based on estimated levels of exposure for longer periods after application.
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As with the worker exposure scenarios, details of the assumptions and calculations are in SERA (2004b)
Worksheets D01–D09. The remainder of this section focuses on a qualitative description of the rationale for and
quality of the data supporting each of the assessments.

Direct Spray
Direct sprays involving ground applications are modeled in a manner similar to accidental spills for workers. In
other words, it is assumed that the individual is sprayed with a solution containing the compound, and that an
amount of the compound remains on the skin and is absorbed by first-order kinetics. For these exposure scenarios,
it is assumed that during a ground application, a naked child is sprayed directly with sulfometuron methyl. These
scenarios assume that 100% of the surface area of the body is exposed, likely representing the upper limits of
plausible exposure. An additional set of scenarios are included involving a woman who is accidentally sprayed
over the feet and legs. For each of these scenarios, some assumptions are made regarding the surface area of the
skin and body weight, as detailed in SERA (2004b, Worksheet A03).

Dermal Exposure from Contaminated Vegetation
In this exposure scenario, it is assumed that the herbicide is sprayed at a given application rate, and that an
individual comes in contact with sprayed vegetation or other contaminated surfaces at some period after the spray
operation. Data relating to dislodgeable residue and the rate of transfer from the contaminated vegetation to the
surface of the skin are not available; so the estimation methods of Durkin et al. (1995) are used as defined in
SERA (2004b, Worksheet D02). The exposure scenario assumes a contact period of one hour and assumes that
the chemical is not effectively removed by washing for 24 hours. Other estimates used in this exposure scenario
involve estimates of body weight, skin surface area, and first-order dermal absorption rates, as discussed in the
previous section.

Contaminated Water
Water can be contaminated from runoff, as a result of leaching from contaminated soil, from a direct spill, or from
unintentional contamination from airblast applications. For this risk assessment, the two types of estimates made
for the concentration of sulfometuron methyl in ambient water are acute/accidental exposure from an accidental
spill and longer-term exposure to sulfometuron methyl in ambient water that could be associated with the
application of this compound to a 10 acre block that is adjacent to and drains into a small stream or pond.
Acute Exposure
Two exposure scenarios are presented for the acute consumption of contaminated water: an accidental spill into a
small pond (0.25 acres in surface area and 1 meter deep) and the contamination of a small stream by runoff or
percolation.
The accidental spill scenario assumes that a young child consumes contaminated water shortly after an accidental
spill into a small pond. The specifics of this scenarios are given in SERA (2004b, Worksheet D05). Because
exposure occurs shortly after the spill, no dissipation or degradation of sulfometuron methyl is considered. Based
on the spill scenario used in this risk assessment, the concentration of sulfometuron methyl in a small pond is
estimated to range from about 0.33 mg/L to 0.69 mg/L).
The other acute exposure scenario for the consumption of contaminated water involves runoff into a small stream.
Monitoring data on sulfometuron methyl are available from Battaglin et al. (1999), Neary and Michael (1989 and
1996), and Michael and Neary (1993). A single random sampling study reports monitoring data on sulfometuron
methyl concentrations obtained from Midwestern streams, rivers, and ground-water in 1998 (Battaglin et al.
1999). Of the 130 samples collected from streams and rivers, sulfometuron methyl was detected in only two
samples, with a maximum concentration of 0.018 µg/L, just slightly above the method reporting limit of 0.01
µg/L. In ground-water, sulfometuron methyl was below the method reporting limit in the 25 samples tested.
Unfortunately, these monitoring data are of limited use in the exposure assessment because sampling was random
and not associated with a specific application of sulfometuron methyl.
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Monitoring data associated with a known application rate of sulfometuron methyl are available from the study by
Neary and Michael (1989). Additional details are taken from Michael and Neary (1993) and Neary and Michael
(1996). In the Neary and Michael (1989) study at a site in Florida, sulfometuron methyl was applied at a rate of
0.4 kg a.i./ha, equivalent to 0.3568 lbs/acre, as either dispersible granules (DG) or an experimental pellet
formulation (P). Application was made by broadcast ground applications with predominantly sandy soil. A five
meter buffer was used along streams. Sulfometuron methyl was monitored at maximum concentrations of 5
µg/L(P) and 7 µg/L (DG). Sulfometuron methyl was detected in only 10 of 185 stream samples and only from day
3 to day 7 after treatment. Monitoring was conducted up to 203 days after treatment.
In most instances, the sulfometuron methyl was detected in the surface water after storm events. In each of these
applications, rainfall began 24 hours after treatment, and a total of 54 mm of rain fell over the first 3 days after
treatment. Monitoring data are also available from broadcast aerial applications in an area of Mississippi with
predominantly clay soil (Michael and Neary 1993; Neary and Michael 1996); fewer details are available from this
application site, and streamside buffer widths are not specified. Aerial application was made at a rate of 0.4 kg
a.i./ha (equivalent to 0.3568 lbs/acre). At this site, the maximum reported levels of sulfometuron methyl in surface
water were 23 µg/L(P) and 44 µg/L (DG).
As described in the SERA (2004a) risk assessment, the maximum concentration reported by Michael and Neary
(1989), 7 µg/L, is used as the basis for the upper estimate of sulfometuron methyl in surface water. Normalized
for an application rate of 1 lb a.i./acre, this value is converted to approximately 20 µg/L per lbs/acre [7 µg/L ÷
0.3568 lbs/acre = 19.57]. This approach may be viewed as extremely conservative. The higher concentrations
from Michael and Neary (1993) are both associated with aerial application and are approximately 3 to 9-fold
higher than the concentrations based on ground applications. The ANF will not use aerial applications for
sulfometuron methyl, so a case could be made for using only the lower values for estimating potential human
exposure from ground applications, but monitoring data from only two locations (Florida and Mississippi) are not
likely to reflect the diversity of meteorological or hydrogeological conditions under which sulfometuron methyl
may be applied on the ANF. Since data obtained following aerial applications may not be representative of
ground applications, they are not used in this ANF risk assessment. We adopt the SERA analysis and their basis
for risk calculation as a conservative approach for the ANF.
Although these values are used for the longer-term exposure scenario for humans, it is implausible to suggest that
these concentrations would be maintained for prolonged periods of time. For the characterization of potential
human health effects, this extremely conservative approach makes no difference because the exposure levels are
far below those of toxicological concern. A fuller use of these monitoring studies, however, is required for the
assessment of toxicological effects on aquatic vegetation.
While monitoring data provide practical and documented instances of water contamination, monitoring studies
may not encompass a broad range of conditions that may occur during program applications, e.g. extremely heavy
rainfall, or they may reflect atypical applications that do not reflect program practices. Consequently, for this
component of the exposure assessment, modeled estimates are made based on GLEAMS (Groundwater Loading
Effects of Agricultural Management Systems).
GLEAMS is a root zone model that can be used to examine the fate of chemicals in various types of soils under
different meteorological and hydrogeological conditions (Knisel and Davis 2000). As with many environmental
fate and transport models, the input and output files for GLEAMS can be complex. The general application of the
GLEAMS model and the use of the output from this model to estimate concentrations in ambient water are
detailed in SERA (2003a).
For the current ANF risk assessment, the application site was assumed to consist of a 10 acre square area that
drained directly into a small pond or stream. The chemical specific values as well as the details of the pond and
stream scenarios used in the GLEAMS modeling are summarized in Table 78. The GLEAMS model yields
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estimated runoff, sediment loss and percolation that were used to estimate concentrations in the stream adjacent to
a treated plot, as detailed in Section 6.4 of SERA (2003a).
The results of the GLEAMS modeling for the small stream are summarized in Table 79, and the corresponding
values for the small pond are summarized in Table 80. Note that GLEAMS modeling does not include the use of a
buffer. The ANF does use a buffer, so the results from GLEAMS will overestimate the situation as it is expected
to develop on the ANF. However there is no quantitative way to adjust GLEAMS, so the output is used in the risk
assessment, providing a conservative risk analysis.
These estimates are expressed as both average and maximum water contamination rates (WCR), i.e., the
concentration of the compound in water in units of mg/L normalized for an application rate of 1 lb a.i./acre. This
rate is roughly 5-10 greater than the rates used in the ANF. Note that ANF soils are predominantly loam; so the
most relevant GLEAMS prediction is for loam soils and a precipitation of 50 inches per year.
As noted in SERA, the modeled maximum concentrations in the stream range from about 0.08 µg/L (less in loam
or sand) to somewhat over 2 µg/L (clay) at annual rainfall rates from 15 to 250 inches per year, with the highest
concentrations associated with clay at annual rainfall rates of 150 inches or more. While not detailed in Table 79,
the losses from clay and loam are associated primarily with runoff (about 86 to 90%), with the remaining amount
due to sediment loss. For sand, the pesticide loss is associated almost exclusively with percolation. For both clay
and loam, the maximum losses occur with the first rainfall after application. For sand, time to maximum loss is
delayed due to the time required to percolate through the soil column.
Modeled peak concentrations in ponds (Table 80) are generally similar to those in streams, ranging from about
0.06 to 1.6 µg/L in clay soil with much lower concentrations for other soil types, i.e., up to about 0.4 µg/L in sand
and 0.03 µg/L in loam. Modeled average concentrations in ponds, however, are substantially higher than those in
streams. The highest average concentration is estimated at about 0.07 µg/L, i.e., clay or sandy soil at a rainfall
rates of 50 to 200 inches per year. Over all soil types, typical concentrations are in the range of 0.02 to 0.07 µg/L.
Comparisons of the modeled maximum concentrations in streams to the maximum concentration of 19.57 µg/L
reported by Neary and Michael (1989) show that modeled maximum concentrations are approximately 10-fold
less than the observed maximum concentration of 2.1 in clay associated with 150 inches of rainfall (Table 79).
While the reasons for this discrepancy cannot be determined, it is possible that the concentrations noted in the
Neary and Michael (1989) study could have been due to drift during application rather than offsite transfer of
sulfometuron methyl after deposition on to soil.
The GLEAMS scenarios do not specifically consider the effects of accidental direct spray. For example, the
stream modeled using GLEAMS is about 6 feet wide, and it is assumed that the herbicide is applied along a 660
foot length of the stream with a flow rate of 4,420,000 L/day. At an application rate of 1 lb/acre, accidental direct
spray onto the surface of the stream would deposit about 41,252,800 µg [1 lb/acre = 112,100 µg/m2, 6'x660' =
3960 ft2 = 368 m2, 112,100 µg/m2 × 368 m2 = 41,252,800 µg]. This would result in a downstream concentration of
about 10 µg/L [41,252,800 µg/day ÷ 4,420,000 L/day], similar to the concentrations reported by Neary and
Michael (1989). As indicated in Table 79, the expected peak concentrations from runoff or percolation are below
this value by a factor of about 5 or more.
Note that GLEAMS does not include a buffer as is used on the ANF, and the ANF application rate is 5 to 10 times
less than modeled by GLEAMS, hence the predictions from GLEAMS are quite conservative relative to ANF
conditions.
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Table 78. Chemical and site parameters used in GLEAMS modeling for sulfometuron methyl Note that
loam is the dominant soil on the ANF. (Derived from Table 3-1 on p. Tables-4 of SERA 2004a.)
Parameter

Clay

Loam

Sand

Comment/ Reference

Half-life (days)
Aquatic Sediment
60
Foliar
10
Note 1
Soil
10
30
100
Note 2
Water
113
Note 3
Other Parameters
Koc (ml/g)
78
Note 4
Kd (ml/g)
0.15
0.6
1
Note 5
Water Solubility (mg/L)
300
Budavari 1989 (pH 7, 25°C)
Foliar wash-off fraction
0.65
Knisel and Davis (2000)
Note 1 Upper limit of range (3 weeks to 2 months) reported by (Dulka 1980b)
and (Anderson 1990) in fresh anaerobic aquatic system and flooded soil.
Note 2
Value for loam is the approximate value for silt-loam soil
reported by Anderson (1990) and Anderson and Dulka (1985). Longer half-lifes
of about 50 to 170 days are reported in sterile soil (Monson and Hoffman 1990;
Anderson and Dulka 1985). The shorter soil half-life of 20 days recommended
by Knisel and Davis (2000) may reflect a more active or abundant soil
microorganisms. The wider range of field dissipation half-lifes of 10 to 120 days
(USDA/ARS 1995) probably reflects combination of arid conditions with low
microbial populations (100 to 120 days) and moist field conditions with richer
microbial populations (10 to 20 days). For GLEAMS models, the upper range of
100 is used for sand and lower range of 10 is used for clay. These may vary
substantially with site conditions.
Note 3
Based on pH 7 hydrolysis half-life reported by Schneiders
(1993). A somewhat shorter pH 7 hydrolysis rate of 43.6 days has been
reported by Naidu (1990). For acidic waters (pH of about 5), half-lifes of about
14 days are more representative (Brattsten 1987; Harvey 1990b; Naidu 1990;
Schneiders 1993).
Note 4
Value recommended by Knisel and Davis (2000). A wide range
of Ko/c values have been reported, i.e, 61-122 in USDA/ARS (1995) and 16-50
Oliviera et al.(2001 as cited in SERA 2003b). Differences in humic acid content
of various soils may account for some of this variability (Strek et al. 1990) and
could need to be considered in site-specific assessments.
Note 5
Value for clay taken as average of 0.12 and 0.17 reported by
Wehtje et al. (1987). Value of 1.0 for sand taken from Cadwgan (1990b). Value
for loam taken as approximate average of values used for sand and clay.
______________________________________________________________________
Site Parameters (see SERA 2003a, SERA AT 2003b-02d dated for details)
Pond: 1 acre pond, 2 meters deep, with a 0.01 sediment fraction. 10 acre square field
(660' by 660') with a root zone of 60 inches and four soil layers.
Stream: Base flow rate of 4,420,000 L/day with a flow velocity of 0.08 m/second or 6912
meters/day. Stream width of 2 meters (about 6.6 feet) and depth of about 1 foot. 10 acre
square field (660' by 660') with a root zone of 60 inches and four soil layers.
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Table 79. Summary of GLEAMS modeled concentrations of sulfometuron methyl in streams (all units are
µg/L or ppb per lb/acre applied)
Annual
Clay
Loam
Sand
Rainfall
(inches) Average Maximum Average Maximum Average Maximum
5
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
10
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
15
0.00044 0.07473
0.00000 0.00000
0.00000 0.00004
20
0.00093 0.16841
0.00000 0.00000
0.00056 0.01324
25
0.00144 0.27655
0.00000 0.00000
0.00174 0.02907
50
0.00358 0.81902
0.00677 0.12316
0.00000 0.00102
100
0.00576 1.63619
0.00030 0.04322
0.00962 0.26951
150
0.00639 2.10070
0.00049 0.04651
0.00913 0.34413
200
0.00605 1.98950
0.00060 0.03894
0.00822 0.37910
250
0.00563 1.85116
0.00065 0.03135
0.00736 0.39285
Note: The most relevant conditions for the ANF (50 inches annual rainfall in loam soil) are highlighted in bold print.

Table 80. Summary of modeled concentrations of Sulfometuron methyl in ponds (all units are µg/L or ppb
per lb/acre applied)
Annual
Clay
Loam
Sand
Rainfall
(inches) Average Maximum Average Maximum Average Maximum
5
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
10
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
15
0.02102 0.06455
0.00000 0.00000
0.00001 0.00009
20
0.02916 0.13608
0.00000 0.00000
0.01022 0.01795
25
0.03589 0.21133
0.00000 0.00000
0.02576 0.04038
50
0.05446 0.56238
0.06528 0.16301
0.00006 0.00066
100
0.06556 1.15455
0.00246 0.02971
0.06851 0.29436
150
0.06629 1.61771
0.00310 0.03412
0.06113 0.34969
200
0.05952 1.63274
0.00322 0.03024
0.05427 0.37395
250
0.05370 1.59417
0.00317 0.02556
0.04859 0.38694
Note: The most relevant conditions for the ANF (50 inches annual rainfall in loam soil) are highlighted in bold print.

For the current risk assessment, the upper bound for the short-term water contamination rate will be taken as 20
µg/L per lb/acre (0.02 mg/L per lb/acre), the maximum value observed in the monitoring study by Neary and
Michael (1989). The central estimate will be taken as 1 µg/L (0.001 mg/L), about the concentration for clay at an
annual rainfall rate of 100 inches. The lower range will be taken as 0.06 µg/L (0.00006 mg/L), concentrations that
might be expected in relatively arid regions with clay soil, i.e., annual rainfall of 15 inches. Note that GLEAMS
predicts much lower concentrations for loam soils with the fifty inch annual precipitation found on the ANF
(average <0.00003 µg/L per lb/acre and a maximum of 0.00102 µg/L per lb/acre). However, given the
conservative approach we have taken in this ANF risk assessment, we adopt the higher concentrations and
exposure levels used by SERA.
Longer-term Exposure
The scenario for chronic exposure from contaminated water is detailed in Worksheet D07 of SERA (2004b). This
scenario assumes that an adult (70 kg male) consumes contaminated ambient water from a contaminated pond for
a lifetime. The estimated concentrations in pond water are based on the modeled estimates from GLEAMS,
discussed in the previous section. Note the application rates on the ANF are lower than modeled in GLEAMS,
and the ANF uses buffers, both factors that will reduce the amount of sulfometuron methyl in water. The
GLEAMS modeling results in a conservative risk analysis for ANF conditions and practices.
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For this risk assessment, the typical longer term WCR is taken as 0.04 µg/L or 0.00004 mg/L per lb/acre. This is
about the average concentration modeled in a pond using GLEAMS at a rainfall rate of 20 to about 50 inches per
year in clay soil (Table 80). The upper bound of the WCR is taken as 0.07 µg/L or 0.00007 mg/L per lb/acre. This
is the highest average concentration modeled from sandy soil at rainfall rates of 100 inches per year or clay soil at
annual rainfall rates of 150 inches per year. The lower bound is taken as 0.01 µg/L or 0.00001 mg/L per lb/acre.
This selection is somewhat arbitrary but would encompass the array of soil conditions found on the ANF.
Although the ANF rainfall rate is less, averaging about fifty inches/year, adopting the basis of the SERA analysis
for this ANF risk assessment continues the conservative risk evaluation strategy we use for the ANF.
The WCR values discussed in this section are summarized in Worksheet B06 (SERA 2004b) and used for all
longer term exposure assessments involving contaminated water. As with the corresponding values for a small
stream, these estimates are expressed as the water contamination rates (WCR) in units of mg/L per lb/acre.

Oral Exposure from Contaminated Fish
Many chemicals may be concentrated or partitioned from water into the tissues of animals or plants in the water.
This process is referred to as bioconcentration. The potential for accumulation of sulfometuron methyl in fish was
studied in bluegill fish exposed to 0.01 and 1.0 mg/L and in channel catfish exposed to 0.01-0.02 mg/L 14Csulfometuron methyl (Harvey 1981a) . The bioconcentration of 14C-sulfometuron methyl in muscle (edible tissue),
liver and viscera was examined during a 28-day exposure period. Details of these studies are provided in SERA
(2004a, Appendix 2).
For this ANF risk assessment, concentrations in viscera are considered to reflect the concentration in whole fish.
No bioaccumulation of sulfometuron methyl in either muscle or viscera occurred in bluegill sunfish. In catfish,
bioaccumulation occurred in both muscle and viscera. Following 1 day of exposure, the bioconcentration factor
(BCF) in muscle was 3, which is used for acute exposure to edible tissue, and the BCF observed in viscera was
3.5, which is used for acute exposure to whole fish. Over the 28-day exposure period, the highest BCF in edible
tissue was 7, which was observed following 21 days of exposure, and the highest BCF in viscera was 6, observed
after 28 days of exposure. For this ANF risk assessment, a bioconcentration factor for edible tissue for chronic
exposure in fish for edible tissue will be taken as 7 and for whole fish will be taken as 6.
For both the acute and longer-term exposure scenarios involving the consumption of contaminated fish, the water
concentrations of sulfometuron methyl used are identical to the concentrations used in the contaminated water
scenarios. The acute exposure scenario is based on the assumption that an adult consumes fish taken from
contaminated water shortly after an accidental spill of 200 gallons of a field solution into a pond that has an
average depth of 1 m and a surface area of 1000 m or about one-quarter acre. No dissipation or degradation is
considered. Well-documented information is available on the amount of caught fish consumed by the general
public and native American subsistence populations. Separate exposure estimates are made for these two groups,
as illustrated in Worksheet D08 (SERA 2004b). The chronic exposure scenario is constructed in a similar way, as
detailed in Worksheet D09 (SERA 2004b), except that estimates of sulfometuron methyl concentrations in
ambient water are based on GLEAMS modeling.

Oral Exposure from Contaminated Vegetation
The consumption by humans of vegetation contaminated with sulfometuron methyl is unlikely, in part because
treated vegetation would probably show signs of damage from exposure to sulfometuron methyl, thereby reducing
the likelihood of consumption. However, it is conceivable that individuals could consume contaminated
vegetation (such as berries) from treated areas. In most instances, and particularly for longer-term scenarios, that
would lead to significant levels of human exposure.
On the ANF there are a number of factors that significantly reduce the likelihood of such exposure. Specifically,
ANF uses signs to indicate that an area has been treated with herbicide, providing members of the public the
option of avoiding such areas and any vegetation (including berries) in or near treated areas. These signs are
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posted at logical areas of entry to treated areas. Also, the abundance of berries in treated areas is expected to be
quite low because overstory vegetation significantly reduces the level of light on the forest floor where such
plants normally grow. In addition, most herbicide applications are made in August and September, which is after
the period (July) when berries would normally be harvested.
The two accidental exposure scenarios developed for this exposure assessment include one scenario for acute
exposure, as defined in Worksheet D03 (SERA 2004b) and one scenario for longer-term exposure, as defined in
Worksheet D04 (SERA 2004b). In both scenarios, the concentration of sulfometuron methyl on contaminated
vegetation is estimated using the empirical relationships between application rate and concentration on vegetation
developed by Fletcher et al. (1994) (based on a re-analysis of data from Hoerger and Kenaga, 1972). These
relationships are defined in SERA (2004, Worksheet A04). For the acute exposure scenario, the estimated residue
level is taken as the product of the application rate and the residue rate (SERA 2004b, Worksheet D03).
For the longer-term exposure scenario (SERA 2004b, Worksheet D04), a duration of 90 days is used. The rate of
decrease in the residues over time is taken from the vegetation half-life of 10 days reported by Knisel and Davis
(2000). Although the duration of exposure of 90 days is somewhat arbitrarily chosen, this duration is intended to
represent the consumption of contaminated fruit that might be available over one season. Longer durations could
be used for certain kinds of vegetation but would lower the estimated dose (i.e., would reduce the estimate of
risk). For the longer-term exposure scenarios, the time-weighted average concentration on fruit is calculated from
the equation for first-order dissipation.
A separate scenario involving the consumption of contaminated vegetation by drift rather than direct spray is not
developed in this risk assessment because exposure from drift and/or the use of a buffer zone quantitatively would
result in lower levels of exposure and have no impact on the characterization of risk.
The results of the exposure analysis are in Tables 81–86.
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Table 81. Summary of Sulfometuron methyl exposure assessments for the general public:
Airblast applications for “Sustaining Forest Cover and the Production of Forest Products”
in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.0003431

0.0000592

0.0032330

D01a

Direct Spray of Woman,
feet and lower legs

Adult Female

0.0000345

0.0000059

0.0003248

D01b

Vegetation Contact,
shorts and T-shirt

Adult Female

0.0000402

0.0000067

0.0004003

D02

Contaminated Fruit

Adult Female

0.0010584

0.0008232

0.0354540

D03

Water consumption,
accidental spill

Child

0.0244744

0.0118046

0.0776921

D05

Water consumption,
ambient

Child

0.0000068

0.0000002

0.0004286

D06

Fish consumption,
accidental spill

Adult Male

0.0022042

0.0017428

0.0046646

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.0107418

0.0084935

0.0227327

D08b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.0001693296

0.0001317008

0.0056721566

D04

Water consumption

Adult Male

0.0000001029

0.0000000140

0.0000004560

D07

Fish consumption

Adult Male

0.0000000018

0.0000000004

0.0000000067

D09a

Fish consumption

Subsistence
Populations

0.0000000146

0.0000000028

0.0000000539

D09b

Note: Tables 81 is derived from SERA worksheet E03.
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Table 82. Summary of sulfometuron methyl exposure assessments for the general public:
Backpack applications for “Sustaining Forest Cover and the Production of Forest
Products” in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.0003431

0.0000383

0.0032330

D01a

Direct Spray of Woman,
feet and lower legs

Adult Female

0.0000345

0.0000038

0.0003248

D01b

Vegetation Contact,
shorts and T-shirt

Adult Female

0.0000402

0.0000041

0.0004003

D02

Contaminated Fruit

Adult Female

0.0010584

0.0005292

0.0354540

D03

Water consumption,
accidental spill

Child

0.0244744

0.0076383

0.0776921

D05

Water consumption,
ambient

Child

0.0000068

0.0000001

0.0004286

D06

Fish consumption,
accidental spill

Adult Male

0.0022042

0.0011277

0.0046646

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.0107418

0.0054958

0.0227327

D08b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.0001693296

0.0000846648

0.0056721566

D04

Water consumption

Adult Male

0.0000001029

0.0000000090

0.0000004560

D07

Fish consumption

Adult Male

0.0000000018

0.0000000002

0.0000000067

D09a

Fish consumption

Subsistence
Populations

0.0000000146

0.0000000018

0.0000000539

D09b

Note: Tables 82 is derived from SERA worksheet E03.
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Table 83. Summary of sulfometuron methyl exposure assessments for the general public:
Airblast applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources,
and Visual Enhancements” in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor

SERA
(2004b)
Worksheet

Central

Lower

Upper

Child

0.0003431

0.0000592

0.0032330

D01a

Direct Spray of Woman,
feet and lower legs

Adult Female

0.0000345

0.0000059

0.0003248

D01b

Vegetation Contact,
shorts and T-shirt

Adult Female

0.0000402

0.0000067

0.0004003

D02

Contaminated Fruit

Adult Female

0.0010584

0.0008232

0.0354540

D03

Water consumption,
accidental spill

Child

0.0244744

0.0118046

0.0776921

D05

Water consumption,
ambient

Child

0.0000068

0.0000002

0.0004286

D06

Fish consumption,
accidental spill

Adult Male

0.0022042

0.0017428

0.0046646

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.0107418

0.0084935

0.0227327

D08b

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.0001693296

0.0001317008

0.0056721566

D04

Water consumption

Adult Male

0.0000001029

0.0000000140

0.0000004560

D07

Fish consumption

Adult Male

0.0000000018

0.0000000004

0.0000000067

D09a

Fish consumption

Subsistence
Populations

0.0000000146

0.0000000028

0.0000000539

D09b

Note: Tables 83 is derived from SERA worksheet E03.
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Table 84. Summary of sulfometuron methyl exposure assessments for the general public:
Backpack applications for “Developing and Maintaining Wildlife Habitat, Heritage Resources,
and Visual Enhancements” on the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor

SERA
(2004b)
Worksheet

Central

Lower

Upper

Child

0.0003431

0.0000383

0.0032330

D01a

Direct Spray of Woman,
feet and lower legs

Adult
Female

0.0000345

0.0000038

0.0003248

D01b

Vegetation Contact,
shorts and T-shirt

Adult
Female

0.0000402

0.0000041

0.0004003

D02

Contaminated Fruit

Adult
Female

0.0010584

0.0005292

0.0354540

D03

Water consumption,
accidental spill

Child

0.0244744

0.0076383

0.0776921

D05

Water consumption,
ambient

Child

0.0000068

0.0000001

0.0004286

D06

Fish consumption,
accidental spill

Adult Male

0.0022042

0.0011277

0.0046646

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.0107418

0.0054958

0.0227327

D08b

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult
Female

0.0001693296

0.0000846648

0.0056721566

D04

Water consumption

Adult Male

0.0000001029

0.0000000090

0.0000004560

D07

Fish consumption

Adult Male

0.0000000018

0.0000000002

0.0000000067

D09a

Fish consumption

Subsistence
Populations

0.0000000146

0.0000000018

0.0000000539

D09b

Note: Tables 84 is derived from SERA worksheet E03.
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Table 85. Summary of sulfometuron methyl exposure assessments for the general public:
Airblast applications for “Treatment/Control of Native and Non-native Invasive Species” on
the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.0003431

0.0000383

0.0032330

D01a

Direct Spray of Woman,
feet and lower legs

Adult Female

0.0000345

0.0000038

0.0003248

D01b

Vegetation Contact,
shorts and T-shirt

Adult Female

0.0000402

0.0000041

0.0004003

D02

Contaminated Fruit

Adult Female

0.0010584

0.0005292

0.0354540

D03

Water consumption,
accidental spill

Child

0.0244744

0.0076383

0.0776921

D05

Water consumption,
ambient

Child

0.0000068

0.0000001

0.0004286

D06

Fish consumption,
accidental spill

Adult Male

0.0022042

0.0011277

0.0046646

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.0107418

0.0054958

0.0227327

D08b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.0001693296

0.0000846648

0.0056721566

D04

Water consumption

Adult Male

0.0000001029

0.0000000090

0.0000004560

D07

Fish consumption

Adult Male

0.0000000018

0.0000000002

0.0000000067

D09a

Fish consumption

Subsistence
Populations

0.0000000146

0.0000000018

0.0000000539

D09b

Note: Tables 85 is derived from SERA worksheet E03.
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Table 86. Summary of sulfometuron methyl exposure assessments for the general public:
Backpack applications for “Treatment/Control of Native and Non-native Invasive Species”
in the ANF
mg/kg/day or mg/kg/event
Scenario

Receptor
Central

Lower

Upper

SERA
(2004b)
Worksheet

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
whole body

Child

0.01070

0.00170

0.05075

D01a

Direct Spray of Woman,
feet and lower legs

Adult Female

0.00108

0.00017

0.00510

D01b

Vegetation Contact,
shorts and T-shirt

Adult Female

0.00160

0.00024

0.00826

D02

Contaminated Fruit

Adult Female

0.01764

0.00882

0.55980

D03

Water consumption,
accidental spill

Child

0.40980

0.12499

1.19526

D05

Water consumption,
ambient

Child

0.00226

0.00003

0.13534

D06

Fish consumption,
accidental spill

Adult Male

0.00467

0.00234

0.00909

D08a

Fish consumption,
accidental spill

Subsistence
Populations

0.02278

0.01139

0.04430

D08b

Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit

Adult Female

0.009656012

0.004828006

0.306430592

D04

Water consumption

Adult Male

0.000042857

0.000001500

0.000822857

D07

Fish consumption

Adult Male

0.000000081

0.000000004

0.000001303

D09a

Fish consumption

Subsistence
Populations

0.000000660

0.000000033

0.000010553

D09b

Note: Tables 86 is derived from SERA worksheet E03.
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SECTION 8. SULFOMETURON METHYL RISK CHARACTERIZATION
Overview and Summary
Typical exposures to sulfometuron methyl do not lead to estimated doses that exceed a level of concern (HQ of
1). For workers, no exposure scenarios, acute or chronic, exceed the RfD at the upper bound of the estimated dose
associated with the typical application rate of 0.09 lb a.i./acre. Hazard quotients for the maximum application rate
of 0.19 lb a.i./acre for directed foliar spray (backpack) and broadcast foliar (airblast) spray are 0.7 and 0.3,
respectively. These upper limits of exposure are constructed using the highest anticipated application rate, the
highest anticipated number of acres treated per day, and the upper limit of the occupational exposure rate. At the
typical application rate of .09 lb a.i./acre, HQ values range from 0.02 to 0.04. These estimates are 50 to 25 times
lower than the level of concern. Given the conservative nature of the RfD itself, it is unlikely that there would be
any signs of toxicity in workers applying sulfometuron methyl.
Irritation and damage to the skin and eyes can result from exposure to relatively high levels of sulfometuron
methyl. From a practical perspective, eye or skin irritation is likely to be the only overt effect as a consequence of
mishandling sulfometuron methyl. These effects can be minimized or avoided by prudent industrial hygiene
practices during the handling of sulfometuron methyl.
For members of the general public, all upper limits for hazard quotients are below a level of concern for the
typical (central) application rate. The upper end of the range of exposure resulting from the consumption by a
child of contaminated water from a small pond immediately after an accidental spill is a factor of 11 below the
level of concern (HQ of 1) for the maximum application rate of 0.19 lbs/acre, i.e., a hazard quotient of 0.09. For
chronic exposure, all upper limits are well below the level of concern for the maximum application rate. Thus,
based on the available information and under the foreseeable conditions of application, there is no route of
exposure or scenario suggesting that workers or members of the general public will be at risk from acute or longer
term exposures to sulfometuron methyl.
Irritation to the skin and eyes can result from exposure to relatively high levels of sulfometuron methyl. From a
practical perspective, eye or skin irritation is likely to be the only overt effect as a consequence of mishandling
sulfometuron methyl. These effects can be minimized or avoided by prudent industrial hygiene practices during
the handling of the compound.

Detailed Information
Workers
A quantitative summary of the risk characterization for workers associated with exposure to sulfometuron methyl
is presented in SERA (2004b, Worksheet E02). The quantitative risk characterization is expressed as the hazard
quotient, the ratio of the estimated doses from Worksheet E01 (SERA 2004b) to the RfD. For acute exposures,
i.e., accidental or incidental exposures, a provisional acute RfD of 0.87 mg/kg/day is used. For general exposures,
i.e., daily exposures that might occur over the course of an application season, a provisional chronic RfD of 0.02
mg/kg/day is used. The results of risk characterization for workers are in Tables 87-92, and are followed by
discussion of the basis and results of the analysis.
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Table 87. Sulfometuron methyl risk characterization for workers: Airblast applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2004b) Exposure Worksheet:
E01
Scenario

Receptor

Hazard Quotient
Central

Lower

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000302
Contaminated Gloves, 1 hour
Worker
0.0000104
Spill on Hands, 1 hour
Worker
0.0000257
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Airblast
0.0225
General (chronic) exposure

Upper

Toxicity
Value
mg/kg/day

0.0000002
0.0000094
0.0000018
0.0000044

0.0000027
0.0001632
0.0000984
0.0002424

0.87
0.87
0.87
0.87

0.0008

0.3423

0.02

Table 88. Sulfometuron methyl risk characterization for workers: Backpack applications for
“Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2004b) Exposure Worksheet:
E01
Scenario

Receptor

Hazard Quotient
Central

Lower

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000302
Contaminated Gloves, 1 hour
Worker
0.0000104
Spill on Hands, 1 hour
Worker
0.0000257
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Backpack
General (chronic) exposure

0.0405

Upper

Toxicity
Value
mg/kg/day

0.0000001
0.0000061
0.0000012
0.0000029

0.0000027
0.0001632
0.0000984
0.0002424

0.87
0.87
0.87
0.87

0.0017

0.6650

0.02

Table 89. Sulfometuron methyl risk characterization for workers: Airblast applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2004b) Exposure Worksheet:
E01
Scenario

Receptor

Hazard Quotient
Central

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000302
Contaminated Gloves, 1 hour
Worker
0.0000104
Spill on Hands, 1 hour
Worker
0.0000257
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Airblast
General (chronic) exposure
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0.0225

Lower

Upper

Toxicity
Value
mg/kg/day

0.0000002
0.0000094
0.0000018
0.0000044

0.0000027
0.0001632
0.0000984
0.0002424

0.87
0.87
0.87
0.87

0.0008

0.3423

0.02
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Table 90. Sulfometuron methyl risk characterization for workers: Backpack applications for
“Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2004b ) Exposure Worksheet:
E01
Scenario

Receptor

Hazard Quotient
Central

Lower

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000302
Contaminated Gloves, 1 hour
Worker
0.0000104
Spill on Hands, 1 hour
Worker
0.0000257
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Backpack
General (chronic) exposure

0.0405

Upper

Toxicity
Value
mg/kg/day

0.0000001
0.0000061
0.0000012
0.0000029

0.0000027
0.0001632
0.0000984
0.0002424

0.87
0.87
0.87
0.87

0.0017

0.6650

0.02

Table 91. Sulfometuron methyl risk characterization for workers: Airblast applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2004b) Exposure Worksheet: E01
Scenario

Receptor

Hazard Quotient
Central

Lower

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000324
Contaminated Gloves, 1 hour
Worker
0.0000708
Spill on Hands, 1 hour
Worker
0.0001746
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Ground spray 0.000225
General (chronic) exposure

Upper

Toxicity
Value
mg/kg/day

0.0000001
0.0000064
0.0000181
0.0000446

0.0000045
0.0002722
0.0003454
0.0008512

0.87
0.87
0.87
0.87

0.000007

0.003402

0.02

Table 92. Sulfometuron methyl risk characterization for workers: Backpack applications for
“Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2004b) Exposure Worksheet:
E01
Scenario

Receptor

Hazard Quotient
Central

Accidental/Incidental Exposures (dose in mg/kg/event)
Worker
0.0000005
Contaminated Gloves, 1 min.
Worker
0.0000302
Contaminated Gloves, 1 hour
Worker
0.0000104
Spill on Hands, 1 hour
Worker
0.0000257
Spill on lower legs, 1 hour
General (Chronic) Exposures (mg/kg/day)
Backpack
General (chronic) exposure

0.0405
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Lower

Upper

Toxicity
Value
mg/kg/day

0.0000001
0.0000061
0.0000012
0.0000029

0.0000027
0.0001632
0.0000984
0.0002424

0.87
0.87
0.87
0.87

0.0015

0.6669

0.02
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The exposures are based on the application rates given in Tables 2, 4, and 6. All HQs are below the level of
concern for the typical application rate of 0.09 lb a.i./acre. It should be noted that confidence in these assessments
is diminished by the lack of a worker exposure study and the lack of experimental data on the dermal absorption
kinetics of sulfometuron methyl. Nonetheless, the statistical uncertainties in the estimated dermal absorption rates,
both zero-order and first-order, are incorporated into the exposure assessment and risk characterization. HQs for
the upper end of the ranges for directed foliar (backpack) spray (0.7), and broadcast foliar (airblast) spray ( 0.3)
are below the level of concern for maximum application rate of 0.19 lb a.i./acre. These upper limits of exposure
are constructed using the highest anticipated application rate, the highest anticipated number of acres treated per
day, and the upper limit of the occupational exposure rate. If any of these conservative assumptions are modified
(e.g. the compound is applied at a rate less than the maximum application rate), the hazard indices are reduced
significantly.
While the accidental exposure scenarios are not the most severe one could imagine (e.g. complete immersion of
the worker or contamination of the entire body surface for a prolonged period of time), they are representative of
reasonable accidental exposures. The highest HQ was 0.0002 for a spill to the lower leg for 1 hour associated with
the maximum application rate of 0.19 lbs a.i./acre. The simple verbal interpretation of this quantitative
characterization of risk is that under the most protective set of exposure assumptions, workers would not be
exposed to levels of sulfometuron methyl that are regarded as unacceptable so long as reasonable and prudent
handling practices are followed.
As discussed previously, sulfometuron methyl can cause irritation to eyes and skin. Quantitative risk assessments
for irritation are not derived; however, from a practical perspective, effects on the eyes or skin are likely to be the
only overt effects as a consequence of mishandling sulfometuron methyl. These effects can be minimized or
avoided by prudent industrial hygiene practices during the handling of sulfometuron methyl.

General Public
The quantitative hazard characterization for the general public associated with exposure to sulfometuron methyl is
summarized Tables 93–98. Like the quantitative risk characterization for workers, the quantitative risk
characterization for the general public is expressed as the hazard quotient using the acute RfD of 0.87 mg/kg/day
for acute/short term exposure scenarios and the provisional chronic RfD of 0.02 mg/kg/day chronic or longer term
exposures. Tables 93–98 are followed by discussion of the basis and results of the analysis.
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Table 93. Sulfometuron methyl risk characterization for general public: Airblast applications
for “Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2004b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.0003943
whole body
Direct Spray of Woman,
Adult Female
0.0000396
feet and lower legs
Vegetation Contact,
Adult Female
0.0000462
shorts and T-shirt
Contaminated Fruit
Adult Female
0.0012166
Water consumption,
Child
0.0281315
accidental spill
Water consumption,
Child
0.0000078
ambient
Fish consumption,
Adult Male
0.0025335
accidental spill
Fish consumption,
Subsistence
0.0123469
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.00846648
Water consumption
Adult Male
0.00000514
Fish consumption
Adult Male
0.00000009
Subsistence
Fish consumption
0.00000073
Populations
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Lower

Upper

Toxicity
Value
mg/kg/day

0.0000680

0.0037161

0.87

0.0000068

0.0003733

0.87

0.0000077

0.0004601

0.87

0.0009462

0.0407517

0.87

0.0135686

0.0893013

0.87

0.0000002

0.0004926

0.87

0.0020033

0.0053616

0.87

0.0097627

0.0261296

0.87

0.00658504
0.00000070
0.00000002

0.28360783
0.00002280
0.00000033

0.02
0.02
0.02

0.00000014

0.00000269

0.02
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Table 94. Sulfometuron methyl risk characterization for general public: Backpack applications
for “Sustaining Forest Cover and the Production of Forest Products” in the ANF
SERA (2004b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.0003943
whole body
Direct Spray of Woman,
Adult Female
0.0000396
feet and lower legs
Vegetation Contact,
Adult Female
0.0000462
shorts and T-shirt
Contaminated Fruit
Adult Female
0.0012166
Water consumption,
Child
0.0281315
accidental spill
Water consumption,
Child
0.0000078
ambient
Fish consumption,
Adult Male
0.0025335
accidental spill
Fish consumption,
Subsistence
0.0123469
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.00846648
Water consumption
Adult Male
0.00000514
Fish consumption
Adult Male
0.00000009
Subsistence
Fish consumption
0.00000073
Populations
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Lower

Upper

Toxicity
Value
mg/kg/day

0.0000440

0.0037161

0.87

0.0000044

0.0003733

0.87

0.0000047

0.0004601

0.87

0.0006083

0.0407517

0.87

0.0087797

0.0893013

0.87

0.0000001

0.0004926

0.87

0.0012962

0.0053616

0.87

0.0063170

0.0261296

0.87

0.00423324
0.00000045
0.00000001

0.28360783
0.00002280
0.00000033

0.02
0.02
0.02

0.00000009

0.00000269

0.02
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Table 95. Sulfometuron methyl risk characterization for general public: Airblast applications
for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2004b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.0003943
whole body
Direct Spray of Woman,
Adult Female
0.0000396
feet and lower legs
Vegetation Contact,
Adult Female
0.0000462
shorts and T-shirt
Contaminated Fruit
Adult Female
0.0012166
Water consumption,
Child
0.0281315
accidental spill
Water consumption,
Child
0.0000078
ambient
Fish consumption,
Adult Male
0.0025335
accidental spill
Fish consumption,
Subsistence
0.0123469
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.00846648
Water consumption
Adult Male
0.00000514
Fish consumption
Adult Male
0.00000009
Subsistence
Fish consumption
0.00000073
Populations
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Lower

Upper

Toxicity
Value
mg/kg/day

0.0000680

0.0037161

0.87

0.0000068

0.0003733

0.87

0.0000077

0.0004601

0.87

0.0009462

0.0407517

0.87

0.0135686

0.0893013

0.87

0.0000002

0.0004926

0.87

0.0020033

0.0053616

0.87

0.0097627

0.0261296

0.87

0.00658504
0.00000070
0.00000002

0.28360783
0.00002280
0.00000033

0.02
0.02
0.02

0.00000014

0.00000269

0.02
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Table 96. Sulfometuron methyl risk characterization for general public: Backpack applications
for “Developing and Maintaining Wildlife Habitat, Heritage Resources, and Visual
Enhancements” in the ANF
SERA (2004b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.0003943
whole body
Direct Spray of Woman,
Adult Female
0.0000396
feet and lower legs
Vegetation Contact,
Adult Female
0.0000462
shorts and T-shirt
Contaminated Fruit
Adult Female
0.0012166
Water consumption,
Child
0.0281315
accidental spill
Water consumption,
Child
0.0000078
ambient
Fish consumption,
Adult Male
0.0025335
accidental spill
Fish consumption,
Subsistence
0.0123469
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.00846648
Water consumption
Adult Male
0.00000514
Fish consumption
Adult Male
0.00000009
Subsistence
Fish consumption
0.00000073
Populations
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Lower

Upper

Toxicity
Value
mg/kg/day

0.0000440

0.0037161

0.87

0.0000044

0.0003733

0.87

0.0000047

0.0004601

0.87

0.0006083

0.0407517

0.87

0.0087797

0.0893013

0.87

0.0000001

0.0004926

0.87

0.0012962

0.0053616

0.87

0.0063170

0.0261296

0.87

0.00423324
0.00000045
0.00000001

0.28360783
0.00002280
0.00000033

0.02
0.02
0.02

0.00000009

0.00000269

0.02
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Table 97. Sulfometuron methyl risk characterization for general public: Airblast applications
for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2004b) Exposure Worksheet: E03
Scenario

Receptor

Hazard Quotient
Central

Lower

Upper

Toxicity
Value
mg/kg/day

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.00268
whole body
Direct Spray of Woman,
Adult Female
0.00027
feet and lower legs
Vegetation Contact,
Adult Female
0.00038
shorts and T-shirt
Contaminated Fruit
Adult Female
0.00441
Water consumption,
Child
0.10245
accidental spill
Water consumption,
Child
0.00056
ambient
Fish consumption,
Adult Male
0.00117
accidental spill
Fish consumption,
Subsistence
0.00570
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.002414003
Water consumption
Adult Male
0.000010714
Fish consumption
Adult Male
0.000000020
Subsistence
Fish consumption
0.000000165
Populations
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0.00068

0.01305

2

0.00007

0.00131

2

0.00009

0.00194

2

0.00353

0.13995

2

0.05034

0.30735

2

0.00001

0.03383

2

0.00094

0.00234

2

0.00459

0.01139

2

0.001931202
0.000000600
0.000000002

0.076607648
0.000205714
0.000000326

2
2
2

0.000000013

0.000002638

2
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Table 98. Sulfometuron methyl risk characterization for general public: Backpack applications
for “Treatment/Control of Native and Non-native Invasive Species” in the ANF
SERA (2004b) Exposure Worksheet:
E03
Scenario

Receptor

Hazard Quotient
Central

Acute Exposures (dose in mg/kg/event)
Direct Spray of Child,
Child
0.0003943
whole body
Direct Spray of Woman,
Adult Female
0.0000396
feet and lower legs
Vegetation Contact,
Adult Female
0.0000462
shorts and T-shirt
Contaminated Fruit
Adult Female
0.0012166
Water consumption,
Child
0.0281315
accidental spill
Water consumption,
Child
0.0000078
ambient
Fish consumption,
Adult Male
0.0025335
accidental spill
Fish consumption,
Subsistence
0.0123469
accidental spill
Populations
Chronic/Longer Term Exposures (dose in mg/kg/day)
Contaminated Fruit
Adult Female 0.00846648
Water consumption
Adult Male
0.00000514
Fish consumption
Adult Male
0.00000009
Subsistence
Fish consumption
0.00000073
Populations

Lower

Upper

Toxicity
Value
mg/kg/day

0.0000440

0.0037161

0.87

0.0000044

0.0003733

0.87

0.0000047

0.0004601

0.87

0.0006083

0.0407517

0.87

0.0087797

0.0893013

0.87

0.0000001

0.0004926

0.87

0.0012962

0.0053616

0.87

0.0063170

0.0261296

0.87

0.00423324
0.00000045
0.00000001

0.28360783
0.00002280
0.00000033

0.02
0.02
0.02

0.00000009

0.00000269

0.02

Although there are several uncertainties in the longer-term exposure assessments for the general public, the upper
limits for hazard quotients associated with the longer-term exposures at an application rate of 0.09 lbs/acre are
below a level of concern (HQ of 1). Thus, the risk characterization is relatively unambiguous: there is no route of
exposure or scenario suggesting that the general public will be at risk from longer-term exposure to sulfometuron
methyl.
For the acute/accidental scenarios, none of the HQs exceed the level of concern. Exposure resulting from the
consumption of contaminated water associated with an application at the maximum rate of 0.19 lb a.i./acre is
closest to the level of concern. The exposure estimate for the consumption by a child of contaminated water from
a small pond immediately after an accidental spill results in the highest HQ with a value of 0.09 (Table 98). An
HQ of 0.09 is a factor of 11 below the level of concern (HQ of 1).
For members of the general public, with the exception of longer term consumption of contaminated fruit (HQ of
0.28), none of the longer-term exposure scenarios even approach a level of concern. Although there are several
uncertainties in the longer-term exposure assessments for the general public, the upper limits for hazard indices
are below a level of concern by a factor of 125 to 10 million for longer-term consumption of fish by the general
population. The risk characterization is thus relatively unambiguous: there is no route of exposure or exposure
scenario suggesting that the general public will be at risk from longer-term exposure to sulfometuron methyl.
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Sensitive Individuals
Within any population some individuals are hypersensitive. Individual susceptibility to the toxic effects of the
herbicides cannot be specifically predicted. A factor of 10 has traditionally been used (NAS 1977) to account for
inter-individual variation. The hazard quotient approach used in this risk assessment takes into account much of
the variation in human response, incorporating a factor of 10 for interspecies variation and an additional factor of
10 for within-species variation, resulting in a combined factor of 100. In addition, the 1996 Food Quality
Protection Act (FQPA) established a new standard of safety; U.S. EPA must conclude with "reasonable certainty"
that "no harm" will come to infants and children or other sensitive individuals exposed to pesticides. In cases
where evidence suggests that current margins of exposure are not protective of sensitive individuals, U.S. EPA is
required to add an additional factor. Currently, as a part of the re-registration process mandated by FQPA, U.S.
EPA is evaluating each pesticide active ingredient (~450) to determine the need for an additional factor to protect
sensitive individuals (particularly infants and children). U.S. EPA has completed more than 66% of these
evaluations; prioritized based on potential human health risks. Sulfometuron methyl is considered low priority and
has yet to be evaluated (http: //www.epa.gov/pesticides/reregistration/reports.htm).

Aggregate Exposure And Cumulative Risk
In this assessment potential health risks associated with pesticide exposure are evaluated for individual pathways
of exposure for individual chemicals, and not on the potential for individuals to be exposed to multiple pesticides
by all pathways concurrently. In 1996, the FQPA imposed the requirement to consider potential human health
risks from all pathways of dietary and nondietary exposures to more than one pesticide acting through a common
mechanism of toxicity. Aggregate exposure considers exposure to a single chemical by multiple pathways (food,
drinking water, drift, and work related exposures) and routes (ingestion, dermal, inhalation) of exposure.
Additionally, in assessing cumulative risk the combined effect of exposure to multiple chemicals with a common
mechanism of toxicity is considered.
In the ANF there are opportunities for workers and the general public to be exposed to multiple chemicals by
multiple pathways and routes of exposure. For example, an individual consuming contaminated fish might also
consume contaminated water and/or vegetation. For sulfometuron methyl these multiple sources of exposure are
inconsequential. Adding all sources of exposure would have no substantial impact on the HQ.
Individuals may also be exposed to sulfometuron methyl from other sources not related to ANF activities. For
example, sulfometuron methyl has a number of approved uses on crops and some exposure to sulfometuron
methyl in crop residues is likely.
The U.S. EPA/OPP (1997) has estimated that residues of sulfometuron methyl on crops could account for about
0.02% of the RfD. Considering this route of dietary exposure in addition to exposures in the ANF would increase
the HQ by 0.0002.
Lastly, there is no evidence to suggest that a common mechanism of toxicity exists for glyphosate, sulfometuron
methyl, inerts, or surfactants used in the ANF.

Cumulative Effects
As noted above, this risk assessment specifically considers the effect of both single and repeated exposures. Based
on the hazard quotients summarized in SERA (2004b, Worksheet E04), as discussed above, there is no indication
that repeated exposures will exceed the threshold for toxicity.
There are instances when it could be argued that cumulative doses would occur. If an area is re-sprayed with an
herbicide before herbicide from the previous spraying has been totally degraded, then it is possible for larger
herbicide doses to occur than from a single application. However, re-spraying is rare on the Allegheny.
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Cumulative exposure could also occur in individuals who use one of the herbicides in their lawn or garden work
or are exposed to an herbicide from nearby agricultural areas and are then exposed to the same herbicide as a
result of the Forest Service application program.
Although herbicide doses from the other types of sources mentioned were not evaluated in the risk assessment,
adverse health effects from cumulative doses in this program were analyzed. The total dose from various exposure
routes estimated in this analysis should be greater than what a person would normally contact. This is because the
assumptions in the risk assessment overestimate exposures from eating, drinking, and coming in contact with
vegetation. To the extent that these estimates are large enough to cover exposure from other unknown sources, the
risks from the hypothetical cumulative exposures should be no greater than the risks already discussed in this
assessment.

Synergistic Effects of Glyphosate and Sulfometuron Methyl
Synergistic effects of chemicals are those that occur from exposure to two chemicals either simultaneously or
within a relatively short period of time. Synergism occurs when the combined effects of two chemicals is greater
than the sum of the effects of each agent given alone (simple additive effect). Synergistic toxic effects of
herbicide combinations other than EPA-registered commercial mixtures are not normally explicitly studied. Time
and money normally limit toxicity testing to the effects of the herbicides individually, and the number of
combinations that could be tested are too numerous to make that testing feasible.
The combination of interest in this risk assessment is the glyphosate and sulfometuron methyl mixture. Based on
the limited amount of data available on pesticide combinations, it is possible, but quite unlikely, that synergistic
effects could occur as a result of exposure to these two herbicides (Southern Region FEIS, Volume II, p. 5-46).
EPA has approved this mixture for use.
The EPA guidelines for assessing the risk from exposures to chemical mixtures (EPA 1986e) recommend using
additivity models when little information exists on the toxicity of the mixture and when components of the
mixture appear to induce the same toxic effect by the same mode of action. They suggest that "There seems to be
a consensus that for public health concerns regarding causative (toxic) agents, the additive model is more
appropriate than any multiplicative model."
The EPA suggests using the model of additivity of the hazard quotient (HQ) based on the dose and RfD for each
chemical as follows:
HQ = D1/RfD1 + D2/RfD2
where: D1and D2 are the respective doses of each chemical and
RfD 1 and RfD2 are the respective reference doses for each chemical.
On the basis of the maximum doses for workers (backpack application) in this risk assessment, the largest
additive HQ results from general exposure and is 0.81, which is less than the standard of one. Based on this we
conclude the likelihood is low of adverse toxicological effects from the combination of glyphosate and
sulfometuron methyl.
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SUMMARY
Glyphosate and Sulfometuron Methyl Hazard Analysis
The hazard analysis identifies critical toxicity values for use in the risk analysis. The critical toxicity value is
typically the no-observed-adverse-effects level (NOAEL, for terrestrial species) or the no-observed-effects
concentration (NOEC, for aquatic species) as reported for the most sensitive species tested. In a few cases the
LC50 value is used when other toxic responses are not available.
Following are the critical toxicity values identified in the hazard assessment.
Critical toxicity values for glyphosate risk analysis
Type of Organism

Critical Toxicity Value

Mammal
acute exposure
175 mg/kg
chronic exposure
175 mg/kg/day
Bird
acute exposure
562 mg/kg
chronic exposure
100 mg/kg/day
Honey Bee
acute exposure
540 mg/kg
Terrestrial Plants (one-time application)
Tolerant
0.56 lb/acre
Sensitive
0.035 lb/acre
Fish, Typical Species
acute exposure
97 mg/L
chronic exposure
25.7 mg/L
Fish, Sensitive Species
acute exposure
10 mg/L
chronic exposure
2.57 mg/L
Aquatic Invertebrates
acute exposure
780 mg/L
chronic exposure
50 mg/L
Aquatic Plants
acute and chronic exposure 3 mg/L

Type of Value
Acute NOAEL
Chronic NOAEL
NOAEL
NOAEL
NOEC
NOEC
NOEC
LC50
NOEC
LC50
NOEC
LC50
NOEC
NOEC

These values for glyphosate were derived from SERA (2003a). The SERA analysis considered two broad groups
of glyphosate formulations, labeling them as less toxic or more toxic. The four formulations (Accord
Concentrate®, Rodeo®, Glypro®, and Foresters®) proposed for use by ANF are in the less toxic group in the SERA
(2003a) analysis. The surfactants (Timberland 90®, Chemsurf 90®, Alenza 90®, Red River 90®, and Red River
Adherent 90®) proposed for use by Allegheny National Forest (ANF) have inert ingredients that are in the U.S.
EPA inert classifications on Lists 3 and 4b. List 3 indicates that there is unknown toxicity; for inerts where “there
was no basis for placing it on any of the other lists. The Agency will continue to evaluate these chemical
substances, as additional information becomes available, to determine if reclassification to List 1, 2, or 4 is
appropriate.” List 4 indicates minimal concern, further subdivided with List 4B for inerts with “sufficient
information to conclude that current use patterns in pesticide products will not adversely affect public health and
the environment.” All of the surfactants are listed for terrestrial and aquatic use. Values for sulfometuron methyl
were derived from SERA (2004a, b).
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Critical toxicity values for sulfometuron methyl risk analysis
Type of Organism

Critical Toxicity Value

Mammal
acute exposure
87 mg/kg
chronic exposure
2 mg/kg/day
Bird
acute exposure
312 mg/kg
chronic exposure
2 mg/kg/day
Honey Bee
acute exposure
1075 mg/kg
Terrestrial Plants (one-time application)
Sensitive (corn)
0.000024 lb/acre
Tolerant (pea)
0.00078 lb/acre
Fish, Tolerant Species
acute exposure
150 mg/L
chronic exposure
1.17 mg/L
Fish, Sensitive Species
acute exposure
7.3 mg/L
chronic exposure
1.17 mg/L
Amphibians
acute exposure
0.38 mg/L
chronic exposure
0.00075 mg/L
Aquatic Invertebrates, Tolerant Species
acute exposure
1800 mg/L
chronic exposure
75 mg/L
Aquatic Invertebrates, Sensitive Species
acute exposure
6.1 mg/L
chronic exposure
0.19 mg/L
Aquatic Plants, Algae (acute and chronic exposure)
Tolerant Species
0.37 mg/L
Sensitive Species
0.0025 mg/L
Aquatic Plants, Macrophytes (acute and chronic exposure)
Tolerant and Sensitive Species 0.00021 mg/L

Type of Value
Acute NOAEL
Chronic NOAEL
Acute NOAEL
Chronic NOAEL
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
LOEC
NOEC
NOEC
NOEC
NOEC
NOEC

Glyphosate and Sulfometuron Methyl Exposure Analysis
The exposure analysis identifies the dose that specific organisms are likely to receive in the field from the
proposed ANF management program. This is determined from the amount or concentration of a specific chemical
expected to occur in the field. The terms central, lower and upper appear in several table column headings. These
are meant to cover the variation in values that might result due to environmental variation and uncertainty. The
central value is the “most likely,” but the lower and upper are at the upper and lower ends of the range within
which the actual value might occur.
Following are the exposure values (dose) determined in the glyphosate exposure analysis.
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Summary of exposures for various glyphosate application rates and exposure scenarios for terrestrial animals in the ANF
Central
4.0

Lower
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0
4.0

0.6
60.62
401.25

0.71
72.75
481.5

0.06
18.19
120.38

0.09
30.31
200.62

0.19
60.62
401.25

0.54
21.5
33.62

1.07
43
67.25

1.28
51.6
80.7

0.32
12.9
20.18

0.54
21.5
33.62

1
0.002

1.66
0.004

3.32
0.007

3.99
0.009

0.4
0.0001

28.12

46.88

93.75

112.5

0.35

0.59

1.18

0.018
0.0002
2.12
0.071
3.32
0.11

0.03
0.0003
3.53
0.12
5.5
0.19

0.0001
0.00004

Scenario
Acute/Accidental Exposures (mg/kg)
Direct Spray
small mammal, first-order absorption
small animal, 100% absorption
bee, 100% absorption
Contaminated vegetation
small mammal
large mammal
large bird
Contaminated Water
small mammal, spill
small mammal, stream
Contaminated Insects
small bird
Contaminated Fish
predatory bird, spill
Longer-term Exposures (mg/kg/day)
Contaminated Vegetation
small mammal, on-site
small mammal, off-site
large mammal, on-site
large mammal, off-site
large bird, on-site
large bird, off-site
Contaminated Water
small mammal
Contaminated Fish
predatory bird

1.0

2.0

3.0

0.18
18.19
120.38

0.3
30.31
200.62

0.32
12.9
20.18

Upper
1.0

2.0

3.0

0.23
72.75
481.5

0.43
18.19
120.38

0.72
30.31
200.62

1.44
60.62
401.25

1.72
72.75
481.5

1.07
43
67.25

1.28
51.6
80.7

0.79
36.41
57

1.32
60.69
95

2.64
121.38
190

3.16
145.65
228

0.66
0.0002

1.32
0.0004

1.59
0.0004

2
0.04

3.32
0.07

6.65
0.15

7.98
0.18

28.12

46.88

93.75

112.5

84.38

140.62

281.25

337.5

1.42

0.07

0.12

0.24

0.28

1.06

1.77

3.54

4.24

0.06
0.0006
7.06
0.24
11.05
0.37

0.07
0.0007
8.48
0.28
13.26
0.45

0.009
0.00005
0.7
0.04
1.11
0.06

0.01
0.00008
1.18
0.07
1.84
0.11

0.03
0.0002
2.35
0.14
3.69
0.21

0.04
0.0002
2.82
0.16
4.42
0.26

0.09
0.002
19.95
0.37
31.2
0.58

0.14
0.003
33.25
0.62
52
0.98

0.29
0.005
66.5
1.24
104
1.95

0.35
0.006
79.8
1.49
124.8
2.34

0.0002

0.0004

0.0004

0.00001

0.00002

0.00004

0.00004

0.0009

0.001

0.003

0.004

0.00006

0.0001

0.0002

0.000002

0.000003

0.000006

0.000008

0.0005

0.0008

0.002

0.002
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The glyphosate exposure values for terrestrial species cover direct contact as a result of dermal absorption of
glyphosate due to deposition on the body from application or contact with contaminated surfaces. It also includes
acute and chronic exposure due to ingestion of contaminated food or water. Except for direct spray on a bee, the
highest acute exposure values are associated with consumption of contaminated insects by a small bird. The
highest chronic (long-term) exposure values result from consumption of contaminated vegetation within a treated
area by a large bird.
The glyphosate exposure values for aquatic species are based on estimated concentrations of glyphosate in water
used in the human health risk assessment (Appendix G1, Section 4). For a stream where contamination might
occur due to drift or runoff, the values for each pound per acre applied range from 0.001 mg/L at the lower range
of estimation to 0.02 mg/L as the most likely central value to 0.4 mg/L at the upper end of estimation (SERA
2003b, Worksheet B). For an accidental spill of 200 gallons in a pond, the central estimate for the concentration
of glyphosate in a small pond is estimated at about 18.2 mg/L, with a range from 7.3 mg/L to 36.3 mg/L (SERA
2003b, Worksheet D05). For longer-term exposure scenarios, the expected concentrations of glyphosate in
ambient water range from 0.0001 to 0.008 mg/L with a central value of 0.001 mg/L per pound per acre applied
(SERA 2003b, Worksheet B).
The following table shows the exposure values (dose) determined in the sulfometuron methyl exposure analysis.
The sulfometuron methyl exposure values for terrestrial species cover direct contact as a result of dermal
absorption due to deposition on the body from application or contact with contaminated surfaces. It also includes
acute and chronic exposure due to ingestion of contaminated food or water. Except for direct spray on a bee, the
highest acute exposure values are associated with consumption of contaminated insects by a small bird. The
highest chronic (long-term) exposure values result from consumption of contaminated vegetation within a treated
area by a large bird.
The potential for effects on aquatic species are based on estimated concentrations of sulfometuron methyl in water
that are identical to those used in the human health risk assessment. The peak estimated rate of sulfometuron
methyl contamination of ambient water is estimated be 0.00009 and 0.00019 mg/L for rates of application of 0.09
and 0.19 lb/acre respectively. For longer-term exposures are estimated to be 0.000004 and 0.000008 mg/L.
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Summary of sulfometuron methyl exposures for various application rates and exposure
scenarios for terrestrial animals in the ANF
Scenario
0.09
Acute/Accidental Exposure (mg/kg)
Direct Spray
small mammal, first-order
absorption
0.01
small animal, 100% absorption
2.18
honey bee, 100% absorption
14.42
Contaminated Vegetation
small mammal
0.11
large mammal
1.55
large bird
2.42
Contaminated Water
small mammal, spill
0.09
small mammal, stream
0.00001
Contaminated Insects
small mammal
2.08
small bird
3.38
Contaminated Fish
predatory bird, spill
0.42
Contaminated Small Mammal
carnivorous mammal
0.19
carnivorous bird
0.29
Longer-term Exposures (mg/kg/day)
Contaminated Vegetation
small mammal, on-site
0.002
small mammal, off-site
0.00002
large mammal, on-site
0.07
large mammal, off-site
0.002
large bird, on-site
0.12
large bird, off-site
0.004
Contaminated Water
small mammal
0.0000005
Contaminated Fish
predatory bird
0.000002

Central
Lower
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19
0.09

Upper
0.19

0.02
4.58
30.28

0.002
2.18
14.42

0.005
4.58
30.28

0.05
2.18
14.42

0.11
4.58
30.28

0.24
3.25
5.08

0.11
1.55
2.42

0.24
3.25
5.08

0.24
4.38
6.84

0.51
9.2
14.36

0.19
0.00003

0.03
0.0000008

0.06
0.000002

0.24
0.0003

0.51
0.0006

4.37
7.1

2.08
3.38

4.37
7.1

6.24
10.16

13.1
21.34

0.89

0.07

0.14

1.75

3.67

0.4
0.61

0.19
0.29

0.4
0.61

0.19
0.29

0.4
0.61

0.004
0.00004
0.16
0.005
0.24
0.008

0.0009
0.000005
0.02
0.001
0.04
0.002

0.002
0.00001
0.05
0.003
0.08
0.005

0.008
0.0001
0.7
0.01
1.09
0.02

0.02
0.0003
1.47
0.03
2.3
0.04

0.000001

0.0000001

0.0000003

0.0000009

0.000002

0.000004

0.0000003

0.0000006

0.000006

0.00001

Glyphosate and Sulfometuron Methyl Risk Analysis
The risk analysis compares the exposure value to the critical toxicity value. Risk is expressed as the hazard
quotient (HQ) which is the ratio of exposure to toxicity. If the exposure is less than the critical toxicity value then
the HQ is less than one and the risk falls within an acceptable range. Following is the summary of risk for
terrestrial animals to glyphosate on the ANF.
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Summary of quantitative risk characterization for terrestrial animals for glyphosate applied at various rates on the ANF
Risk is expressed as the hazard quotient (HQ)
Central

Lower
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0

Scenario
1.0
Acute/Accidental Exposure
Direct Spray
small mammal, firstorder absorption
small animal, 100%
absorption
bee, 100% absorption
Contaminated Vegetation
small mammal
large mammal
large bird
Contaminated Water
small mammal, spill
small mammal, stream
Contaminated Insects
small bird
Contaminated Fish
predatory bird, spill

2.0

3.0

4.0

Upper
4.0

1.0

2.0

3.0

4.0

0.001

0.002

0.004

0.004

0.0003

0.0006

0.001

0.001

0.003

0.004

0.009

0.01

0.1

0.2

0.4

0.4

0.1

0.2

0.4

0.4

0.1

0.2

0.4

0.4

0.2

0.4

0.8

0.9

0.2

0.4

0.8

0.9

0.2

0.4

0.8

0.9

0.002

0.003

0.006

0.008

0.002

0.003

0.006

0.008

0.004

0.006

0.01

0.02

0.08

0.1

0.2

0.3

0.08

0.1

0.2

0.3

0.2

0.4

0.8

0.9

0.04

0.06

0.1

0.2

0.04

0.06

0.1

0.2

0.1

0.2

0.4

0.4

0.008

0.01

0.02

0.03

0.002

0.004

0.008

0.009

0.01

0.02

0.04

0.04

0.00001

0.00002

0.00004

0.00004

0.0000008

0.000001

0.000002

0.000003

0.0003

0.0004

0.0009

0.001

0.04

0.06

0.1

0.15

0.04

0.06

0.1

0.2

0.2

0.2

0.5

0.6

0.0008

0.001

0.002

0.003

0.0001

0.0002

0.0004

0.0004

0.002

0.003

0.006

0.008

Longer-term Exposures
Contaminated Vegetation
small mammal, on-site
small mammal, off-site
large mammal, on-site
large mammal, off-site
large bird, on-site
large bird, off-site
Contaminated Water
small mammal
Contaminated Fish
predatory bird
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0.0001

0.0002

0.0004

0.0004

0.00004

0.00006

0.0001

0.0002

0.0004

0.0006

0.001

0.002

0.000001

0.000002

0.000004

0.000004

0.0000003

0.0000005

0.000001

0.000001

0.000008

0.00001

0.00002

0.00003

0.01

0.02

0.04

0.04

0.004

0.006

0.01

0.02

0.1

0.2

0.4

0.4

0.0004

0.0006

0.001

0.002

0.0002

0.0004

0.0008

0.0009

0.002

0.004

0.008

0.009

0.03

0.06

0.1

0.1

0.01

0.02

0.04

0.04

0.3

0.5

1

1.2

0.001

0.002

0.004

0.004

0.0008

0.001

0.002

0.003

0.008

0.01

0.02

0.03

0.0000008

0.000001

0.000002

0.000003

0.00000008

0.0000001

0.0000002

0.0000003

0.000004

0.000006

0.00001

0.00002

0.0000004

0.0000006

0.000001

0.000002

0.00000002

0.00000003

0.00000006

0.00000008

0.000004

0.000006

0.00001

0.00002
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The results of the risk analysis show that HQ exceeds one only in the case of long-term consumption of vegetation by a large bird in an area treated at 3 or
4 lb/acre. Note that the 3 lb/acre rate is only used with cut surface application and the 4 lb/acre rate is only used in directed foliar, backpack applications.
The proportion of the ANF program that includes 3 and 4 lb/acre rates is very small, thereby reducing the likelihood of this risk occurring to insignificant
levels.
The quantitative risk characterization for ANF aquatic species is as follows:
Summary of quantitative risk characterization for aquatic species for glyphosate applied at various rates in the ANF
Risk is expressed as the hazard quotient (HQ)
Central
Scenario
Fish, Acute Exposure
Typical Species
Sensitive Species
Fish, Chronic Exposure
Typical Species
Sensitive Species
Aquatic Invertebrates
Acute Exposure
Chronic Exposure
Aquatic Plants
Acute Exposure
Chronic Exposure

Lower
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0
4.0

1.0

2.0

3.0

4.0

0.0002
0.002

0.0003
0.002

0.0005
0.005

0.0006
0.006

0.000008
0.00008

0.00001
0.0001

0.00003
0.0002

0.00003
0.0003

0.00005
0.0005

0.0001
0.001

0.0001
0.001

0.000003
0.00003

0.000005
0.00005

0.00002
0.00002

0.00003
0.00002

0.00006
0.00005

0.00008
0.00006

0.000001
0.000002

0.005
0.0002

0.008
0.0004

0.02
0.0008

0.02
0.001

0.0002
0.00002

Upper
1.0

2.0

3.0

4.0

0.00003
0.0003

0.003
0.03

0.005
0.05

0.01
0.1

0.01
0.1

0.00001
0.0001

0.00001
0.0001

0.0002
0.002

0.0004
0.004

0.0008
0.008

0.0009
0.009

0.000002
0.000002

0.000003
0.000005

0.000004
0.000006

0.0004
0.0001

0.0006
0.0002

0.001
0.0004

0.002
0.0005

0.0004
0.00004

0.0008
0.00008

0.001
0.0001

0.1
0.002

0.2
0.003

0.3
0.007

0.4
0.008

The risk analysis shows that the use of less toxic formulations of glyphosate (Accord Concentrate®, Glypro®, Foresters® and Rodeo®) results in HQs that
are less than one in every case, and therefore do not approach a level of concern for any species. Based on this risk analysis we conclude that the likelihood
of the proposed ANF programs resulting in direct toxic effects on aquatic invertebrates, fish or aquatic plants is extremely remote.
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The results of the risk analyses for terrestrial species to sulfometuron methyl are as follows:
Summary of sulfometuron methyl quantitative risk characterization for terrestrial animals in the
ANF at various application rates
Risk is expressed as the hazard quotient (HQ)
Central
Scenario
0.09
Acute/Accidental Exposure
Direct Spray
small mammal, first-order absorption
small animal, 100% absorption
honey bee, 100% absorption
Contaminated Vegetation
small mammal
large mammal
large bird
Contaminated Water
small mammal, spill
small mammal, stream
Contaminated Insects
small mammal
small bird
Contaminated Fish
predatory bird, spill
Contaminated Small Mammal
carnivorous mammal
carnivorous bird
Longer-term Exposures
Contaminated Vegetation
small mammal, on-site
small mammal, off-site
large mammal, on-site
large mammal, off-site
large bird, on-site
large bird, off-site
Contaminated Water
small mammal
Contaminated Fish
predatory bird

Lower
Upper
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19
0.09
0.19

0.0001
0.02
0.01

0.000252
0.042
0.0294

0.00002
0.02
0.014

0.000042
0.042
0.0294

0.0006
0.02
0.014

0.00126
0.042
0.0294

0.001
0.02
0.008

0.002
0.04
0.02

0.001
0.02
0.008

0.002
0.04
0.02

0.002
0.06
0.02

0.004
0.1
0.04

0.001
0.0000002

0.002
0.0000003

0.0004
0.00000001

0.00084
0.00000002

0.002
0.000004

0.004
0.000008

0.02
0.01

0.04
0.02

0.02
0.01

0.04
0.02

0.08
0.04

0.12
0.08

0.001

0.003

0.0002

0.0004

0.006

0.01

0.002
0.001

0.004
0.002

0.002
0.001

0.004
0.002

0.002
0.001

0.004
0.002

0.001
0.00001
0.04
0.001
0.06
0.002

0.002
0.00002
0.08
0.002
0.13
0.004

0.0004
0.000002
0.01
0.0008
0.02
0.001

0.0008
0.000004
0.02
0.002
0.04
0.002

0.004
0.00008
0.4
0.006
0.6
0.01

0.008
0.0002
0.84
0.01
1.26
0.021

0.0000002

0.0000004

0.00000006

0.0000001

0.0000004

0.0000008

0.000001

0.000002

0.0000001

0.0000003

0.000002

0.000004

The highest HQ for vertebrate and invertebrate terrestrial species is 1.26 for chronic exposure of a large bird
consuming treated vegetation on site. All other HQ values are less than one. With this one exception the analysis
shows there is no basis for asserting that adverse effects on terrestrial vertebrates and invertebrates are likely from
the application of sulfometuron methyl in ANF programs. For this exception, an HQ of 1.26 is only slightly
higher than the acceptable value of 1.0. Given the highly conservative assumptions used in this risk assessment, it
is highly likely that this overestimates the actual risk. In addition, the HQ only exceeds 1.0 at the highest rate of
application, which is rarely used.
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A quantitative summary of the risk characterization for terrestrial plants is more complicated. Sulfometuron
methyl is a very effective herbicide, and adverse effects on some plant species due to drift are likely under certain
application conditions and circumstances. The analysis in this risk assessment shows that with an on-site
application rate of 0.09 lb/acre, tolerant plants will not be harmed at 25 feet, and sensitive plants will not be
harmed at 500 feet. The HQ value for sensitive plants at 300 feet is 0.00003/0.000024 = 1.25, which is very close
to the level of concern of one.
This analysis shows that with an on-site application rate of 0.19 lb/acre, tolerant plants will not be harmed at 50
feet, and sensitive plants will not be harmed at 500 feet. The HQ value for sensitive plants at 300 feet is
0.00007/0.000024 = 2.92, which is fairly close to the level of concern of one.
Whether or not damage due to drift would actually be observed after the application of sulfometuron methyl
would depend on a several site-specific conditions, including wind speed and foliar interception by the target
vegetation. We believe the risk analysis is extremely conservative, and significantly overestimates the HQ for risk
due to drift. The key factors contributing to this overestimate are low wind speed under the canopy and the
density of vegetation providing significant surfaces for interception of spray droplets close to the point of release.
Significantly, monitoring for vegetation damage by ANF personnel shows little or no off site vegetation damage.
The results of the sulfometuron methyl risk assessment for aquatic species are shown in the following table:
All HQ values for aquatic animals are less than one, indicating sulfometuron methyl has low potential to cause
any adverse effects in aquatic animals. Aquatic plants are more sensitive than aquatic animals. For algae, the only
HQ value greater than one is for a sensitive species (HQ = 1.7). Aquatic macrophytes appear to be more sensitive,
exhibiting an HQ value of 8 and 16.8 for acute exposure following application of 0.09 and 0.19 lb/acre
respectively. For chronic exposure all HQ values are less than one. The buffer strategy for sulfometuron methyl
will adequately mitigate for protection of macrophytes.
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Summary of sulfometuron methyl quantitative risk characterization for aquatic species in the
ANF at various application rates
Risk is expressed as the hazard quotient (HQ)
Central
Scenario
0.09
Fish, Acute Exposure
Tolerant Species
0.0000006
Sensitive Species
0.00001
Fish, Chronic Exposure
Tolerant Species
0.000004
Sensitive Species
0.000004
Amphibians
Acute Exposure
0.0002
Chronic Exposure
0.004
Aquatic invertebrates, Acute Exposure
Tolerant Species
0.00000006
Sensitive Species
0.000001
Aquatic Invertebrates, Chronic Exposure
Tolerant Species
0.0000006
Sensitive Species
0.00002
Aquatic Plants, Algae, Acute Exposure
Tolerant Species
0.0002
Sensitive Species
0.04
Aquatic Plants, Algae, Chronic Exposure
Tolerant Species
0.00001
Sensitive Species
0.001
Aquatic Plants, Macrophytes
Acute Exposure
0.4
Chronic Exposure
0.02

Lower
Upper
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19
0.09
0.19

0.000001
0.00002

0.00000004
0.0000008

0.00000008
0.000002

0.00001
0.0002

0.00002
0.0004

0.000008
0.000008

0.0000008
0.0000008

0.000002
0.000002

0.000006
0.000006

0.00001
0.00001

0.0004
0.008

0.00001
0.001

0.00003
0.002

0.004
0.008

0.008
0.02

0.0000001
0.000002

0.000000004
0.00000008

0.000000008
0.0000002

0.000001
0.00002

0.000002
0.00004

0.000001
0.00004

0.0000001
0.000004

0.0000003
0.000008

0.000001
0.00004

0.000002
0.00008

0.0004
0.08

0.00001
0.002

0.00003
0.004

0.004
0.8

0.008
1.68

0.00002
0.003

0.000002
0.0004

0.000004
0.0008

0.00002
0.002

0.00004
0.004

0.84
0.04

0.02
0.004

0.04
0.008

8
0.04

16.8
0.08

Buffers
Buffers are a strip of untreated vegetation adjacent to wetlands, water bodies and flowing water. The purpose of
the buffer is to prevent the entry of unacceptable levels of herbicide to the water, thereby reducing water quality.
The size of the buffer varies with the application technique and the characteristics of individual herbicides, such
as the toxicity of the herbicide to animals and aquatic organisms that might use the water, and the movement,
persistence and fate of the herbicide in the environment close to water. The critical element in protection of water
quality with respect to glyphosate is protection of aquatic species, but the buffers that will protect aquatic
organisms will also protect humans. The following buffer strategies should be used for glyphosate.
For broadcast foliar mechanical (airblast) application (1 and 2 lb/acre), the following buffers and application
tactics will provide water quality protection for wildlife and aquatic species involving the use of glyphosate:
•
•
•
•

G2-10

No glyphosate shall be applied to surface waters.
Buffers 25 feet wide along each side of perennial streams, springs, impoundments, intermittent
streams and seeps with flowing water the day of spraying.
25 feet wide around wet areas (standing water) and vernal ponds with no defined outlet.
10 feet wide along each side of dry intermittent streams, dry springs, and dry seeps.
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•

Airblast shall be directed away from the buffer when applications are made within 50 feet of the edge
of the buffer, i.e., within 50 feet no airblast directed towards the edge of the buffer unless intervening
vegetation 5 to 15 feet tall is sufficiently dense to intercept spray material.

For directed foliar backpack (up to 4 lb/acre) and for cut surface (up to 3 lb/acre) application methods the
following buffers and tactics will provide water quality protection involving the use of glyphosate:
•
•
•
•

No glyphosate shall be applied to surface waters.
No glyphosate shall be applied within 10 feet of standing or flowing water.
Within 10 feet of an intermittent stream course, use only the cut surface herbicide treatment technique
with glyphosate.
No glyphosate shall be applied to cut stems in the stream channel.

When using sulfometuron methyl for broadcast foliar mechanical (airblast) application, the following buffers and
application tactics will provide water quality protection
For an application rate of 0.09 lb/acre
•
•
•
•
•

No sulfometuron methyl shall be applied to surface waters.
Buffers 25 feet wide along each side of perennial streams, springs, impoundments, or intermittent
streams with flowing water the day of spraying;
25 feet wide around wet areas (standing water) and vernal ponds with no defined outlet.
10 feet wide along each side of dry intermittent streams, dry springs, and dry seeps
Airblast shall be directed away from the buffer when applications are made within 50 feet of the edge
of the buffer, i.e., within 50 feet no airblast directed towards the edge of the buffer.

For an application rate of 0.19 lb/acre
•
•
•
•
•

No sulfometuron methyl shall be applied to surface waters.
Buffers 50 feet wide along each side of perennial streams, springs, impoundments, or intermittent
streams with flowing water the day of spraying;
50 feet wide around wet areas (standing water) and vernal ponds with no defined outlet.
25 feet wide along each side of dry intermittent streams, dry springs, and dry seeps
Airblast shall be directed away from the buffer when applications are made within 100 feet of the
edge of the buffer, i.e., within 100 feet no airblast directed towards the edge of the buffer.

For directed foliar backpack (0.09 or 0.19 lb/acre) application method, the following buffers and tactics will
provide water quality protection involving the use of sulfometuron methyl:
•
•
•

No sulfometuron methyl shall be applied to surface waters.
No sulfometuron methyl shall be applied within 10 feet (when using 0.09 lb/acre) or 25 ft (when
using 0.19 lb/acre) of standing or flowing water.
No sulfometuron methyl shall be applied within 10 feet (0.09 lb/acre) or 25 feet (0.19 lb/acre) of dry
intermittent streams, dry springs, or dry seeps.

This buffer strategy was developed incorporating the experience of ANF managers with the management of
power line rights-of-way, and the results of ANF monitoring of silvicultural and power line management
operations (results are in several ANF Monitoring and Evaluation Reports) and buffer-width research (Norris and
Charlton, 1995). Chemical water quality monitoring has shown no detectable concentrations of sulfometuron
methyl or glyphosate in water samples tested.
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Glyphosate and Sulfometuron Methyl Risk Assessment for Federally Listed or
Proposed, Threatened, Endangered, and Sensitive Species
The wildlife and aquatic species risk analysis is based on the dose response data for each herbicide as reported in
SERA (2003a, b and 2004a, b). Because there are no studies that use Federal listed or proposed species as the test
organisms, it is assumed that Federal listed or proposed, threatened, endangered and sensitive species would
respond similarly to the most sensitive species of similar type that is included in toxicity testing. The critical
toxicity values are shown below. Note there are no values for reptiles or mollusks, reflecting the limited degree to
which such organisms are included in toxicity testing. For purposes of this risk assessment we assume reptiles are
reflected by amphibians, and mollusks are represented by aquatic invertebrates.
Critical toxicity values for ANF terrestrial and aquatic wildlife
Values derived from SERA (2003a,b and 2004a,b)
Type of Species

Glyphosate
Critical Toxicity Value

Sulfometuron Methyl
Critical Toxicity Value

Mammals

175 mg/kg (NOAEL*)

2 mg/kg (NOAEL)

Birds

100 mg/kg (NOAEL)

2 mg/kg (NOAEL)

Fish (sensitive)

2.57 mg/l (NOEC§)

1.17 mg/l (NOEC)

Aquatic Invertebrates

50 mg/l (chronic NOEC)

0.19 mg/L (chronic NOEC, calculated)

*NOAEL–No Observed Adverse Effect Level
§
NOEC–No Observed Effect Concentration

Hazard quotients (HQ) for animal species federally listed or proposed as threatened, endangered, or sensitive
species are summarized below. They are taken from the risk analyses for various wildlife species in this appendix.
The highest HQ value reported for a particular type organism is used here in order to provide an increased margin
of certainty for Federal listed or proposed threatened, endangered, or sensitive species.
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Quantitative risk characterization for ANF terrestrial and aquatic species selected as a surrogate
for Federal listed or proposed threatened, endangered, and sensitive species
Organism type/
Exposure Scenario
Large Mammal
acute exposure
chronic exposure
Bird
acute exposure
chronic exposure
Fish, sensitive species
acute exposure
chronic exposure
Aquatic invertebrates

Glyphosate,
Sulfometuron Methyl,
Upper Hazard Quotient
Upper Hazard Quotient
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0
4.0
0.09
0.19
0.22
0.112

0.38
0.188

0.75
0.375

0.90
0.45

0.06
0.40

0.10
0.84

0.15
0.30

0.25
0.50

0.50
1.00

0.60
1.20

0.04
0.60

0.08
1.26

0.03
0.002

0.05
0.004

0.10
0.008

0.12
0.009

0.0002
0.000006

0.0004
0.000001

acute exposure

0.0004

0.0006

0.001

0.002

chronic exposure

0.0001

0.0002

0.0004

0.0005

0.00002
(sensitive species)
0.00004
(sensitive species)

0.00004
(sensitive species)
0.00008
(sensitive species)

The analysis shows nearly all HQs are less than 1, meaning there is no plausible basis for asserting that adverse
effects are likely to occur (SERA 2003a) in these specific cases. No HQ values exceed 1 for acute exposure from
use of either glyphosate or sulfometuron methyl. It is only the highest rates of application of glyphosate and of
sulfometuron methyl that produce an HQ value greater than 1. In each case this is for a large bird consuming
vegetation, and the HQ value is 1.2 and 1.26 for glyphosate and sulfometuron methyl respectively. However, none
of the bird species on the ANF federally listed or proposed as threatened, endangered and sensitive list are
herbivores. There are no HQ values greater than 1 for aquatic species.
From this we conclude that Federal listed or proposed threatened, endangered and sensitive animal species will
not be toxicologically adversely affected by the use of glyphosate or sulfometuron methyl as proposed by the
ANF.
Federally listed or proposed threatened, endangered, or sensitive plant species are likely to be impacted if either
glyphosate or sulfometuron methyl are directly applied to them or if substantial drift reaches them. To use
herbicides with safety to these species, a pretreatment survey to locate and mark such plants so they will not be
sprayed will be required. It may be necessary to establish a no-spray buffer around sites that contain Federal listed
or proposed threatened, endangered and sensitive plant species or to physically cover the plants to prevent injury
due to spray drift.
For glyphosate, the analysis of drift for ANF application rates with non-forested conditions over relatively bare
ground and no adjacent intercepting vegetation and the use of airblast application equipment indicates the hazard
quotient is less than 1 at 25 feet for rates of applications of 4 lb/acre and less. Note the ANF uses the 4 lb/acre
application rate only for directed backpack foliar invasive species control and the 3 lb/acre only for cut surface
treatments, where virtually no drift is expected to occur.
For sulfometuron methyl this same analysis, again for non-forest conditions, indicates that a buffer between 300
and 500 feet may be required for sensitive plants at application rates of 0.09 lb/acre and 0.19 lb/acre. However,
AgDRIFT testing and modeling with an orchard airblast application (trees 14 feet tall) shows a marked reduction
in deposition beyond the first two layers of intercepting vegetation, and downwind spray deposition was
essentially zero at 100 feet (Teske et al. 2001).
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We consider this analysis extremely conservative because it does not take into account the lower wind speeds that
occur in the forest interior or the interception of spray particles by the dense intervening vegetation. The
monitoring history on ANF indicates little off-site vegetation damage, suggesting smaller buffers will likely
provide protection for sensitive plants, but rigorous monitoring may be required for verification.
Except for plants, no adverse toxicological impacts on Federal listed or proposed species are expected to occur.
For plants, it will be necessary to survey for their presence, and when found to implement mitigation measures to
protect them.
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SECTION A. INTRODUCTION
The purpose of this risk assessment is to document probable effects on wildlife, terrestrial plant, and aquatic
species from using the herbicides glyphosate and sulfometuron methyl for vegetation management on the
Allegheny National Forest (ANF). This risk assessment provides information related to the herbicides glyphosate
(trade names Rodeo®, Accord Concentrate®, Glypro®, and Foresters®) and sulfometuron methyl (trade name Oust
XP® and Oust®). Wildlife species refers to mammals, birds, reptiles, amphibians, and insects. Aquatic species
include fish, aquatic invertebrates, aquatic life-stages of amphibians, and aquatic plants.
The use of various types of chemicals plays an important role in maintaining the high living standards today's
society expects. However, increased use of chemicals has created social concerns about environmental health
effects relative to the benefits chemicals provide. Knowing the probable environmental effects of the herbicides
glyphosate and sulfometuron methyl is very important to a number of readers. For this reason, detailed
information about these herbicides that might otherwise be included in this analysis by reference will be covered
in enough detail to maintain clarity.
This new ANF risk assessment contains information about how the risk analyses were performed, including a
summary of exposure routes and amount of exposure, the associated inherent hazard posed by each herbicide, and
an overall assessment of the resultant risk from using these chemicals for vegetation management on the ANF. It
is developed as an appendix to the FEIS for the ANF Land and Resource Management Plan.

Organization of This Risk Assessment
Section A presents the purpose and describes the organization of the documents.
Section B describes the relations of this assessment to other analyses and identifies the chemicals covered by the
assessment and the sources of information used in its preparation.
Section C is the hazard analysis with separate subsections for glyphosate and sulfometuron methyl.
Section D is the exposure analysis with separate subsections for glyphosate and sulfometuron methyl.
Section E is the risk analysis with separate subsections for glyphosate and sulfometuron methyl.
Section F is the hazard analysis, exposure analysis and risk analysis for Federal listed or proposed threatened,
endangered, or sensitive species.
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SECTION B. RELATIONSHIP TO OTHER ANALYSES
The overall management of the ANF is governed by the ANF Land and Resource Management Plan. The effects
are disclosed in the Final Environmental Impact Statement (referred to as the Forest Plan and Forest Plan FEIS).
The Forest Plan allocates land to broad management prescriptions, defines management objectives for these areas,
and provides standards and guidelines designed to mitigate potential adverse impacts. The Forest Plan EIS
evaluates a range of alternatives for managing the ANF to address the significant issues identified during the
public involvement process.
Four risk analyses precede this document and are described below.
The 1986 Forest Plan contains a brief analysis of the human health effects of glyphosate (1986 Forest Plan FEIS,
p. 4-40; 1986 Forest Plan, p. D-15).
In February 1989, the USDA Forest Service, Southern Region, issued a Final Environmental Impact Statement for
Vegetation Management in the Coastal Plain/Piedmont (USDA FS, 1989). It addressed broad vegetation
management options for 4.6 million acres of National Forest Land, including the use of 11 herbicides and 3
additives. It contained a detailed Risk Assessment that documents the probable health effects from using these
herbicides and additives.
A more comprehensive ANF risk analysis completed in 1991 as part of an ANF Environmental Impact Statement
for Understory Vegetation Management (USDA FS 1991, Appendix C) provided additional and up to date
information on glyphosate. It also included a detailed and comprehensive analysis of sulfometuron methyl, and it
amended the 1986 Forest Plan to permit ANF personnel to consider using it in future projects. The “Human
Health Risk Assessment” (USDA FS 1991, Appendix C) and Appendix B, the “Wildlife and Aquatic Species
Risk Assessment for Sulfometuron Methyl and Glyphosate Treatment” (USDA FS 1991, Appendix B)
incorporated a substantial amount of the Southern Region analysis by reference.
Syracuse Environmental Research Associates (SERA) has completed 16 national herbicide risk assessments for
the USDA Forest Service that are pertinent to this analysis. They are found at http:
//www.fs.fed.us/foresthealth/pesticide/risk.shtml
This wildlife, terrestrial plant, and aquatic species risk assessment for the ANF incorporates by reference (40 CFR
1502.21) a substantial portion of the analyses SERA has completed, as well as some information from the 1991
ANF Understory Vegetation Management EIS (USDA FS 1991) and the 1989 Southern Region FEIS (USDA FS
1989) mentioned above.
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Chemicals Covered By This Appendix
Table 1. Commercial herbicide formulations and surfactants covered by this appendix
Commercial Product

Type of Product

Active Ingredient or Constituents

Accord Concentrate®
Herbicide
Glyphosate
Rodeo®
Herbicide
Glyphosate
Glypro®
Herbicide
Glyphosate
Foresters®
Herbicide
Glyphosate
Oust®
Herbicide
Sulfometuron methyl
Oust XP®
Herbicide
Sulfometuron methyl
Timberland 90®
Surfactant
*
Alenza 90®
Surfactant
*
Chemsurf 90®
Surfactant
*
Red River 90®
Surfactant
*
Red River Adherent 90®
Surfactant
*
* The active ingredients or constituents of the surfactants include one or more of the
following: Alkylarylpolyoxyethylene ether, Alkylphenol ethoxylate, isopropanol, free
fatty acids, Alkylarylpolyoxykane ether, Dimethylpolysiloxane, and
Alkylarylpolyoxyethylene glycols.

Sources of Information Used in this Appendix
The wildlife risk assessments in the Final Environmental Impact Statement (FEIS) on Understory Vegetation
Management (USDA FS 1991) and the 1997 FEIS on Vegetation Management on Electric Utility Rights-of-way
(USDA FS 1997) were based on the wildlife risk assessment done for the Southern Region (USDA FS 1989).
Since then a comprehensive and recent risk assessment has been done by SERA under contract to USDA Forest
Service. The products of their work are available “online” at http: //www.fs.fed.us/foresthealth/pesticide. The
SERA assessments for glyphosate (SERA 2003a, b) and sulfometuron methyl (SERA 2004a,b) are more
comprehensive than either the 1991 or 1997 FEIS and use risk assessment procedures more consistent with the
contemporary approaches used by U.S. EPA for this same purpose. Some of the information cited in this appendix
is from the 1991 and 1997 FEIS, but most is from the SERA documents. Appropriate citations are used to clearly
indicate the source of the material. The SERA assessments and other review documents contain the citations of
the original literature.
The SERA analyses encompass a wide array of environmental conditions, including those relevant to the ANF.
For this reason, the SERA analysis is considered pertinent to the ANF. The wildlife, terrestrial plant, and aquatic
species assessments in this document are drawn from the SERA documents cited above, with updates as needed to
include literature appearing after the completion of the SERA documents.
Electronic online searches for scientific literature published since the completion of the SERA documents used
several databases including Agricola (maintained by USDA’s National Agriculture Library and includes
agricultural and forestry literature); Cambridge Scientific Abstracts® including Aquatic Sciences and Fisheries
Abstracts, Toxline, Wildlife and Ecology Studies Worldwide, and Fish and Fisheries Worldwide; and Medline
(maintained by the U.S. Library of Medicine and the National Institutes of Health). The literature database
searches focused on publications released from 2002 through July 2005 for glyphosate and from 2003 through
July 2005 for sulfometuron methyl. Specific information (and literature citations) on toxicity (hazard analysis)
and exposure (exposure analysis) are in the SERA documents and are not repeated here. This assessment relies
heavily on SERA (2003a, b; 2004a, b), and some portions of the SERA risk analyses are included verbatim. These
are followed by risk assessments adjusted for ANF herbicide application rates to make the assessments specific to
the ANF.
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This assessment compliments Appendix G1, the Human Health Risk Assessment for the use of herbicides on the
ANF. Many of the items relevant to the wildlife risk assessment are covered in Appendix G1 and are not repeated
here. Examples include information on the environmental behavior of glyphosate and sulfometuron methyl, and
much of the mammalian toxicity data. Acronyms, conversion factors between English and metric units, and a
glossary covering both Appendix G1 and G2 can be found in Appendix G3.
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SECTION C. HAZARD ANALAYSIS (Toxicity)
A hazard analysis identifies the toxicity characteristics of the particular chemical under consideration. The basic
process is described in detail in the Hazard Assessment section of Appendix G1 (this document), and also in
Section 4.1.1 in the glyphosate risk assessment documents (SERA 2003a). The goal of hazard analysis is to
identify the most sensitive known toxicity values for a variety of responses, which are detailed in the specific
sections dealing with each type of toxicity for each chemical.
This hazard analysis summarizes the findings of laboratory and field studies that indicate the toxicity of
glyphosate and sulfometuron methyl and surfactants proposed for use on the ANF. In many cases, laboratory
studies of domestic animals have been used because of a lack of studies specifically on wildlife, and the results
are considered to be representative of the effects that would occur in similar species in the wild. Note that there
are many formulations of herbicide containing the active ingredient glyphosate or sulfometuron methyl. In the
hazard analysis that follows, some formulations not proposed for use on the ANF are included as a matter of
completeness in identifying the critical toxicity values that are relevant for the proposed ANF program. Only the
critical toxicity values relevant for the formulations and mixtures in the proposed ANF program are used in the
actual risk analysis. These are listed in Table 3 for glyphosate and Table 5 for sulfometuron methyl.
The first section addresses glyphosate followed by sulfometuron methyl. Within each section empirical studies for
mammals, birds, reptiles/amphibians (terrestrial life-stages), terrestrial invertebrates (mainly insects), and aquatic
species (including fish, aquatic invertebrates, aquatic life-stages of amphibians, and aquatic plants) are discussed.
Rodent toxicity studies as well as carcinogenicity and mutagenicity results are summarized in the Human Health
Risk Assessment (Appendix G1, Section 3) for the ANF and will not be repeated in detail here.

Variability
Variability reflects the knowledge of how things may change. For example, various estimates involve
relationships in which a most likely (central) estimate can be calculated. Where appropriate the upper and lower
limits of the estimate are used in considering variability. In this document we use the terms central, upper, and
lower where needed in considering variability.

Glyphosate Toxicity
A significant portion of the mammalian hazard assessment in Appendix G1 applies equally to mammalian species
of wildlife. Refer to Appendix G1 for this discussion. What follows emphasizes toxicity characteristics derived
primarily for non-mammalian wildlife species, although there is some information included about mammals
reflecting studies of toxicity not covered or referenced in Appendix G1.

Terrestrial Wildlife Species
Glyphosate is generally recognized to be of low toxicity in the environment (USDA 1984 Syracuse 1996b). Acute
oral LD50s are >5,000 mg/kg for rats and 3,800 mg/kg for rabbits (EPA 1984b; USDA 1984; Monsanto 1993).
Oral LD50 values for Roundup® and Rodeo® formulations in rats are 5,400 mg/kg and greater than 5,000 mg/kg,
respectively (Monsanto 1983, 1985). Oral LD50 value for Accord Concentrate® is also >5,000. Additionally, LD50
values for Roundup® in goats is 4,860 mg/kg (Monsanto 1983, 1985). Glyphosate, Roundup®, and Rodeo® are
reported to be nonirritating or slightly irritating to the eyes and skin of rabbits (Monsanto 1983, 1985). The
NOELs derived from chronic feeding studies in rats are 362 mg/kg/day for males and 457 mg/kg/day for females
(USDA FS 1997). In a one-year oral study with dogs, a NOEL of 500 mg/kg/day was determined (U.S.
EPA/OPTS 1987). Glyphosate has caused no reproductive or teratogenic effects in rats or rabbits (U.S.
EPA/OPTS 1984).
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Studies conducted on black-tailed deer in captivity in the Pacific Northwest showed no gross adverse health
effects caused by the use of glyphosate for vegetation management (Sullivan 1985). The food preference of deer
was the same for glyphosate-treated browse and untreated commercial chow. Likewise, weed and shrub control
with glyphosate did not adversely affect deer use of treated habitat areas for at least the first year after treatment.
Moose were found to browse preferentially in untreated areas of clearcuts treated with glyphosate (Santillio
1994). This would likely minimize their exposure to glyphosate.
In a study to evaluate the direct effects of glyphosate on small mammals, no adverse effects on reproduction,
growth, or survival were observed in populations of deer mice during the year following treatment (Sullivan
1985). In forest areas that had been clearcut and then sprayed with glyphosate for reforestation, the body weights
and the number of placental scars and foeti of deer mice were the same as in adjacent unsprayed forest areas,
although the total number of animals was reduced in sprayed as opposed to unsprayed clearcut areas. The authors
conclude that this is likely the result of habitat changes induced by the herbicide rather than direct toxic effects
(Ritchie et al. 1987).
The following is largely derived (not verbatim) from SERA (2003a). SERA (2003a) specifically addresses the
Accord Concentrate® and Rodeo® commercial products used on the ANF. For purposes of this hazard and risk
analysis, the Glypro® formulation is essentially the same as Accord Concentrate® and Rodeo®. All three have only
water as the inert ingredient. Foresters® has a lower toxicity to aquatic species; so conclusions based on SERA
(2003a) are conservative for this formulation. SERA (2003a) and the following discussion in this document
include formulations that are not used on ANF. They are included where appropriate to ensure identification of
the most sensitive indicators of toxicity.
The World Health Organization (WHO, 1994) criteria document summarizes a study in heifers that is cited on
several Material Safety Data Sheets (MSDS’s in C and P Press, 2002) for glyphosate formulations. According to
WHO (1994), this study involved dosing of Brahman-cross heifers with Roundup® at 400, 500, 630 or 790 mg/kg
body weight per day by nasogastric intubation. At 790 mg/kg, some animals died with labored breathing and
pneumonia from the aspiration of rumen contents. This is consistent with lung damage seen in experimental
mammals (SERA 2003a, Section 3.1.4). Additional signs of toxicity at 500, 630 and 790 mg/kg body weight (bw)
included diarrhea and decreased food intake. No adverse effects were observed at 400 mg Roundup®/kg bw
(equivalent to 215 mg a.i./kg bw or about 160 mg acid equivalent (a.e.)/kg bw). In herbicide concentrates, the acid
equivalent (a.e.) is the content of active ingredient expressed as a free acid. Although this report is attributed to
Monsanto Inc, this study was not found in a search of the U.S. EPA studies submitted for registration. The MSDS
for Glyphosate Original® (C and P Press, 2002) is consistent with this summary but the MSDS’s for Aqua Neat®,
Debit TMF®, Eagre®, Forester’s Non-Selective® Herbicide, and Glyphosate contain a different summary:
This product was administered to Brahman-cross heifers by gavage at daily doses of 0, 540, 830, 1290, or
2000 mg/kg for 7 consecutive days. Clinical signs of toxicity, including loss of appetite, diarrhea, and
death (1290 and 2000 mg/kg) were observed at 830 mg/kg or above. The no-effect level was considered to
be 540 mg/kg/day.
The reason for differences between these summaries is unclear (SERA 2003a).
A reported incident of fatal poisoning of a horse by drift from glyphosate was investigated by the Texas
Department of Agriculture (1992), which made the determination that glyphosate was not the cause of death and
that the horse died of natural causes.
Because toxicity data in mammals are available in few species of experimental mammals, the use of these data to
assess the potential hazards to large number of diverse mammalian wildlife species is an uncertain process. One
approach to this process involves identifying patterns of toxicity in mammals of various sizes (i.e., allometric
relationships as discussed in SERA 2003a, Section 3.2.). As detailed in Section 4.3.2 (SERA 2003a), there do not
appear to be any systematic differences among mammalian species, including humans, when comparable toxicity
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values are expressed in units of mg/kg/day. While the available data are limited, this apparent consistency among
species diminishes concern with the use of data based on a limited subset of species to characterize risk for
terrestrial mammals in general.
Glyphosate is slightly toxic to birds based on the acute oral LD50 of greater than 4,640 mg/kg in bobwhite quail
and mallard duck (Monsanto 1993). The eight-day dietary LC50 is more than 4,000 ppm (4000 mg/kg) for both
mallard ducks and bobwhite quail (U.S. EPA/OPP 1986). Avian reproductive studies yielded no reproductive
effects at dietary exposure levels of up to 1,000 ppm (U.S. EPA/OPP 1986). Toxicity in birds and findings in
available studies was discussed in detail by SERA (2003a, pp. 4-4 to 4-5):
The most relevant data for this risk assessment are the standard dietary and bird reproduction studies required for
registration as well as the acute oral LD50 studies. The toxicity of glyphosate on acute gavage administration to
birds is >2000 mg/kg (Fink et al. 1978), comparable to that seen in experimental mammals. No effects on
reproduction have been seen in bobwhite quail (Fink 1975) and mallard ducks (Fink and Beavers 1978 as cited in
SERA (2003a)) at concentrations of up to 1000 ppm. While the available toxicity studies do not suggest any
specific or unique toxicity in birds, the study in zebra finches by Evan and Batty (1986) noted pronounced weight
loss in animals after dietary exposures to 5000 ppm (5000 mg/kg) glyphosate for 3 to 7 days accompanied by a
20-30% decrease in food consumption but a 30-60% decrease in body weight. This is consistent with observations
in experimental mammals suggesting that glyphosate may inhibit oxidative phosphorylation and consequently
reduce food conversion efficiency.
Also consistent with the data in experimental mammals is the apparent lack of teratogenic activity in birds. There
is no indication that glyphosate or Roundup® causes birth defects in birds (Batt et al. 1980; Hoffman and Albers
1984).
Residue and metabolism studies have indicated that glyphosate is incompletely absorbed across the
gastrointestinal membranes and that in the vertebrates tested, there is minimal metabolism or retention by tissues
and rapid elimination of residues (Monsanto 1982).
The U.S. Fish and Wildlife Service tested 19 pesticides on the adult stage of the bullfrog. No tests were done on
reptiles. There was a good correlation (r = 0.67) between the LD50's for the bullfrog and the LD50's for the
mallard for the tested chemicals when 17 of the 19 chemicals were used in a prediction equation. Suitable data
are lacking for terrestrial stages of amphibians and for reptiles. Because there is a reasonable correlation
between avian and amphibian toxicity as indicated in the mallard versus bullfrog analysis and reason to suspect
the same for avian and reptile toxicity, available avian toxicity data were used as surrogates for both amphibians
and reptiles.
In an Oregon study, Cole et al. (1997) report no effect on populations of six species of amphibians (based on
capture rates) among clear-cut sites with and without glyphosate applications. Species included rough-skin newt,
ensatina, Pacific giant salamander, Dunn’s salamander, western redback salamander, and red-legged frog.
Removal of red alder from the habitat reduced amphibian populations regardless of the method used to remove
the alder.

Terrestrial Invertebrates
SERA (2003b, pp. 4-5 to 4-7) presented a detailed discussion of available studies on terrestrial invertebrates
including honey bees (the standard test organism for assessing the effects of pesticides on terrestrial
invertebrates), earthworms, isopods, snails, spiders, butterflies, and terrestrial arthropods.
The LD50 values for bees is more than 100 µg/bee as summarized in U.S. EPA/OPP (1993b) and substantiated by
later studies reported by Palmer and Beavers (1997) and Palmer and Krueger (2001a) who found no effect at 100
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µg/bee. In an acute dietary study (Palmer and Krueger 2001b), the 48 h oral LD50 is reported as >100 µg/bee, and
the NOEC is reported as 50 µg/bee.
Glyphosate has been tested as an insecticide for spider mites and on an important predator of spider mites
(Weppleman 1998a,b). Glyphosate isopropylamine (IPA) formulation at 0.593 to 4.74 mg a.i. per leaf (kidney
bean plants) had no effect on the spider mite based on mortality in eggs, larva, nymphs or adults (Ahn et al. 1997)
and was essentially ineffective as an insecticide. Applications equivalent to 10 L/ha Round Up ULTRA®
(glyphosate isopropylamine salt at 360 g/L or an application rate of 3.6 kg a.i./ha) applied to glass slides caused
100% mortality in spider mites after 24 hours of contact and was classified as “harmful” (Weppleman 1998a). In a
similar assay using Aphidius rhopalosiphi (a beneficial wasp that is a parasite of the cereal aphid), the same
contact exposure also resulted in 100% mortality after 24 hours. The relevance of the studies by Weppleman
(1998a, b) to the assessment of potential effects under normal use is unclear. As noted in Weppleman (1998a),
the 5% v/v (volume/volume) test solution of Roundup ULTRA® produced a wet sticky layer on the treated
glass plates that resulted in alterations of the moving behavior of the wasps to the point of sticking.
In other words, it appears the application of the glyphosate formulation to the glass slides causes the test organism
to stick to the slides, and this may have contributed to the observed mortality.
Haughton et al. (1999, 2001a, b) have conducted a series of laboratory and field studies on the effects of
glyphosate on the spider, Lepthyphantes tenuis. Direct spray laboratory bioassays at rates equivalent to 180, 360,
720, 1080, 1440, and 2160 g/ha resulted in low rates of mortality that were not dose related (Haughton et al.
2001a). In the field, application rates of 360, 720, and 1440 g a.e./ha resulted in decreased spider populations that
were attributed to secondary effects from changes in the vegetation (Haughton et al. 2001b). No substantial effects
were observed in spider populations at application rates of 90 or 180 g a.e./ha (Haughton et al. 1999).
Data on other arthropods are less detailed but also indicate a low potential for a direct toxic effect from
glyphosate. In a laboratory study in which isopods were exposed to leaf litter at levels equivalent to application
rates of 2.1 kg/ha, the effect on litter degradation depended on the tree species. Direct toxic effects, evidenced by
increased mortality, could not be ruled out but were not statistically significant (Eijsackers 1992 as cited in SERA
(2003a)). Samsoe-Petersen (1995) report no measurable effect on rove beetles (mortality and egg production)
after spray of substrate with 1% Roundup® (3.6 g/L) at 6 µL/cm2. Bramble et al. (1997) conducted a series of
studies in Pennsylvania on effects of using herbicides (including glyphosate) in rights-of-way maintenance
compared to using mechanical maintenance and noted no significant or substantial differences in butterfly
populations.
Three studies are available relating to the potential effects of glyphosate on earthworms. In a laboratory study,
effects on earthworm cultures treated at levels equivalent to application rates of 0.7 to 2.8 g glyphosate/ha
included decreased growth rates and early mortality (Springett and Gray 1992). The direct relevance of this study
is limited, however, because the exposure conditions (spraying twice weekly on culture dishes) do not closely
approximate field conditions. Dalby et al. (1995) report no effects on earthworms in applications designed to
mimic agricultural use. This study, however, does not report exposures either as g/ha or ppm soil and thus cannot
be used directly in this risk assessment. The soil LC50 for glyphosate to Aporrectodea caliginosa, a worm
common in Libya, has been reported to be 246 to 177 mg glyphosate/kg soil dry weight over exposure periods of
8 to 37 days (Mohamed et al. 1995).
One study is available on the toxicity of glyphosate to a terrestrial snail, Helix aspersa, Brown garden snail, in
which diets containing 4994 ppm glyphosate resulted in no mortality over a 14 day exposure period. Assuming a
30% food consumption factor for this species (APHIS 1993), this corresponds to a dose of about 1,500 mg/kg
(4994 ppm × 0.3 mg/kg bw = 1498.2 mg/kg bw).
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Terrestrial Plants
The 1991 ANF FEIS for vegetation management did not include terrestrial plants, however terrestrial plants
support wildlife populations by providing food, shelter, and nesting materials. SERA (2003a, section 4.1.2.5, pp.
4-8 to 4-10) did include all categories of terrestrial plants as part of their analyses and summarized several studies
related to toxicity to agricultural crops, non-target plants, and target weed species from which we draw heavily for
the following discussion:
Glyphosate is absorbed primarily through the foliage, and the absorption is rapid. Approximately 33% of the
applied glyphosate is absorbed within a few hours after application. Glyphosate absorption by plants may be
enhanced by high humidity (Schonherr 2002). Because glyphosate is strongly adsorbed to soil, relatively little if
any absorption occurs through the roots (Smith and Oehme 1992). In actively growing plants, translocation
involves cell to cell transport through the cuticle followed by long distance transport via vascular tissue. The
retention of glyphosate on foliage is affected by the use of adjuvants, with a wash off of about 50% with adjuvants
and 64% without adjuvants (Leung 1994).
In dormant plants, transport is much slower and may be negligible. Glyphosate is not extensively metabolized or
detoxified in plants.
Studies on the mechanism of action of glyphosate on plants are numerous and are cited in SERA (2003a).
Glyphosate inhibition of the shikimic acid pathway in plants effectively blocks the synthesis of certain phenolic
compounds and the synthesis of aromatic amino acids. This, in turn, leads to a variety of toxic effects in plants,
including the inhibition of photosynthesis, respiration, and nucleic acid synthesis. At the level of the whole plant,
inhibition of the shikimic acid pathway leads to an inhibition or cessation of growth, cellular disruption, and, at
sufficiently high levels of exposure, plant death. The time course for these effects can be relatively slow,
depending on the plant species, growth rate, climate, and application rate. Gross signs of toxicity, which may not
be apparent for 2 to 4 days in annuals or for more than 7 days in perennials, include wilting and yellowing of the
vegetation, followed by browning, breakdown of plant tissue, and, ultimately, root decomposition.
As noted in the U.S. EPA/OPP (1993b) re-registration eligibility decision (RED) for glyphosate, data submitted
up to 1993 did not include bioassays for vegetative vigor (i.e., direct application to foliage after plants have
emerged) or sufficient studies on the effects of drift on non-target species. The only data on toxicity to terrestrial
plants summarized in the RED involved seedling emergence assays using a 50% solution of glyphosate IPA. In
this assay (Bohn 1987), glyphosate applications of up to 10 lb a.i./acre resulted in <25 % effect on the monocots
and dicots tested.
Since the publication of the RED, additional studies have been submitted to the U.S. EPA or published in the
open literature on seedling emergence (Willard 1996; Everett et al. 1996a; Shuma et al. 1995) and vegetative
vigor (Chetram and Lucash 1994; Everett et al. 1996b). In addition, several studies have been conducted on the
effects of drift on nontarget plant species (Al-Khatib and Peterson 1999; Bhatti et al. 1997; De Jong and de Haes
2001; Fletcher et al. 1996; Marrs and Frost 1997; Newmaster et al. 1999).
The studies on seedling emergence submitted to the U.S. EPA involve a water dispersible granule formulation
(Willard 1996) and a wettable powder formulation (Everett et al. 1996a). Both studies were consistent with earlier
reports indicating no adverse effects in monocots and dicots at application rates of about 4.5 lb a.e./acre. In an
open literature publication by Shuma et al. (1995), a Roundup® formulation (356 g a.i./L) was associated with
complete inhibition of seed viability when applied to oats 15 days after anthesis (flowering or seed formation) at
an application rate of 1.76 kg/ha (about 1.6 a.i. lb/acre), and applications as low as 0.44 kg/ha partially inhibited
seed germination. This study is not inconsistent with the studies by Everett et al. (1996a) or Willard (1996). These
latter studies involved standard test protocols in which seeds were exposed directly rather than harvested from
plants after anthesis.
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From this we conclude glyphosate as used on the ANF will have no effect on germination or development of seed
if it is treated after being shed by the plant and prior to emergence.
The two vegetative vigor studies (Chetram and Lucash 1994; Everett et al. 1996b) assess the consequences of
direct spray and drift. In the study by Everett et al. (1996b) (glyphosate applied as a wettable powder) the most
sensitive species was oilseed rape (Brassica napus), with an EC25 of 0.083 kg a.e./ha (0.07 lb a.e./acre) and EC5 of
0.042 kg a.e./ha (0.037 lb a.e./acre; note that the EC xx value is the value that affects xx percent of the test
population). The least sensitive species was the monocot, purple nutsedge (Cyperus rotundus), with an EC25 of
0.891 kg a.e./ha (0.79 lb a.e./acre) and EC5 of 0.58 kg a.e./ha (0.52 lb a.e./acre). The EC5 values are essentially
NOECs. In the study by Chetram and Lucash (1992), the most sensitive species based on reduced growth were
tomato and radish, with a NOEC of 0.035 lb a.e./acre and the least sensitive species were ryegrass, corn, and
onions with a NOEC of 0.56 lb a.e./acre.
Unintended drift is one of the more plausible exposure scenarios for nontarget terrestrial plant species (SERA
2003a, Section 4.2). The lowest reported effect level in drift studies is reported by Al-Khatib and Peterson (1999)
at 0.034 kg/ha or about 0.03 lb/acre, resulting in transient damage but no net decrease in soybean production by
the end of the season. Grapes were less sensitive. A grass (Poa annua) and a dicot (Brassica napus) both
exhibited substantial damage at deposition rates of over 1.8 lbs/acre. Fletcher et al. (1996) found that simulated
drift in the range of 0.4 to 0.8% of an application rate of 0.43 kg/ha had no marked effect on canola, smartweed,
soybean or sunflower plants.
The study by Newmaster et al. (1999) suggests that some bryophytes and fungi may be sensitive to long term
effects after glyphosate exposure. The EC50 for a decrease in relative abundance two years after application is
about 0.8 kg/ha or 0.7 lbs/acre (Newmaster et al. 1999, Figure 3, p. 1105). In addition, changes in relative
abundance were apparent at six weeks after application (Newmaster et al. 1999, Figure 7, p. 1108). While the
statistical methods of analysis may be less appropriate for risk assessment (discussed further in SERA 2003a,
Section 4.3), the study does appear to present a plausible basis for concern that exposure to substantial glyphosate
drift may have long term impacts on bryophyte and lichen communities.
Note that monitoring has shown little evidence of drift in ANF operations, therefore we conclude that except for
bryophytes in spray areas, little affect on these plants should be expected.

Aquatic Species
Presently there are several different commercial formulations that contain glyphosate including: Roundup®,
Rodeo®, Accord Concentrate®, Glypro®, and Foresters®. The 1991 FEIS for the ANF determined that because of
the content of its surfactant, the earlier formulation of Roundup® was more toxic than Rodeo® or Accord
Concentrate® (no surfactant) to aquatic species. The acute toxicity was greater at pH 7.5 than at 6.5, and toxicity
also increased with increases in temperature (Folmar et al. 1979). Rainbow trout did not exhibit avoidance
behavior at concentrations up to 10 ppm, but mayfly nymphs did (Folmar et al. 1979). No effects on rainbow trout
fecundity or gonad maturation have been observed. At concentrations of 2.0 ppm, significant midge larvae drift
occurred (Folmar et al. 1979). In the 1991 FEIS, Rodeo® and Accord Concentrate® were considered to be
practically nontoxic to aquatic organisms (Monsanto 1983) since the inert ingredient in these formulations is
water. Glypro® is similar to Rodeo® and Accord Concentrate® in toxicity to aquatics, and Foresters® is less toxic.
As discussed in the human health risk assessment (Appendix G1, Section 3), the formulation of glyphosate with
surfactants, especially the POEA (polyethoxylated tallow amine) surfactant commonly used in some formulations,
has a pronounced effect on the acute lethal potency of glyphosate. Most toxicity studies of specific surfactants
have focused on Roundup® formulations and the POEA surfactant (see SERA 2003a, section 4.1.3.1.3). In the
SERA (2003a) risk assessment, the toxicity of glyphosate was characterized based on the use of a surfactant,
either in formulation or added as an adjuvant in a tank mixture.
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None of the glyphosate formulations proposed for use on the ANF (Table 1; Rodeo®, Glypro®, Accord
Concentrate®, and Foresters®) contain POEA. Although POEA-containing formulations are not used on ANF, we
include such formulations in this review to ensure completeness in searching for the most sensitive critical
toxicity values. All of the surfactants proposed for use on ANF (Table 1) have inert ingredients categorized on the
EPA inerts lists 3 and 4b. List 3 indicates that there is unknown toxicity; for inerts where “there was no basis for
placing it on any of the other lists. The Agency will continue to evaluate these chemical substances, as additional
information becomes available, to determine if reclassification to List 1, 2, or 4 is appropriate.” List 4 indicates
minimal concern, further subdivided and List 4B for inerts with “sufficient information to conclude that current
use patterns in pesticide products will not adversely affect public health and the environment.”
SERA (2003, pp. 4-12 to 4-13) reviews standard toxicity studies available after the 1991 ANF FEIS was prepared
(note that most toxicity tests with fish and other aquatics involve a constant level of toxicant, which greatly
exaggerates exposure compared to the typical pattern of rapidly falling concentrations in water in the field). The
purpose of this review is to identify the most critical toxicity value for use in this risk assessment.

Fish
Glyphosate and glyphosate formulations have been tested in a large number of fish species, and this information
is summarized in Appendix 9 (SERA 2003a). As summarized by U.S. EPA/OPP (1993b, p. 40), the 96-hour LC50
values in freshwater fish range from 86 (70-106) mg/L in rainbow trout for an 83% pure sample of technical grade
glyphosate to 140 (120-170) mg/L in rainbow trout for a 97.6% pure sample of technical grade glyphosate (U.S.
EPA/OPP 1993b, p. 40). Based on these bioassays, U.S. EPA/OPP (1993b) classified technical grade glyphosate
as non-toxic to practically non-toxic in freshwater fish. Some bioassays of technical grade glyphosate resulted in
much lower LC50 values, i.e., 10 mg/L for trout in softwater (Wan et al. 1989) and about 3 mg/L for unfed flagfish
(Holdway and Dixon 1988).
Some formulations of glyphosate can be much more toxic to fish than technical grade glyphosate. As also
summarized by U.S. EPA/OPP (1993b) and detailed in Appendix 9 (SERA 2003a), the 96 hour LC50 values for
formulated glyphosate in freshwater fish range from 1.3 (1.1-16) mg/L in rainbow trout for a 41% glyphosate
formulation to >1000 mg/L in rainbow trout and bluegill sunfish for a 62.4% glyphosate formulation (U.S.
EPA/OPP 1993b, pp. 42-43). Based on these LC50 values, U.S. EPA/OPP (1993b) classified glyphosate
formulations as moderately toxic to practically non-toxic in freshwater fish. The less toxic surfactants appearing
in literature are identified only as “AA surfactant,” “W” surfactant, and “x-77” surfactant. The “x-77” surfactant
appears to be X-77®, a non-ionic alkylphenol ethoxylate-based surfactant supplied by Loveland Industries. As
detailed in Appendix 9 (SERA 2003a), this surfactant modestly increases the toxicity of Rodeo®, e.g. decreases
the LC50 value by about 30% (Mitchell and Chapman 1985). The identity of the other surfactants in these
formulations is not specified in U.S. EPA/OPP (1993b). Abdelghani et al. (1997) have noted that Syndets
surfactant, a surfactant used with glyphosate and other herbicides, is much more toxic to fish (as well as crawfish)
than Roundup®.
In terms of the dose-response assessment for longer term exposures to glyphosate, the most relevant study
remains the life cycle toxicity studies done in fathead minnow. As summarized in the U.S. EPA/OPP (1993b), no
effect on mortality or reproduction was observed at a concentration of 25.7 mg/L using 87.3% pure technical
grade glyphosate. No other chronic toxicity studies have been encountered in fish either in the published literature
or the more recent studies submitted to U.S. EPA.
SERA (2003a) noted that sub-lethal effects of glyphosate have not been as well characterized as its acute lethal
potency. SERA (2003a, section 4.1.3.1.4) presented this detailed discussion on six studies on sub-lethal effects:
Five studies have reported and focused on acute effects other than mortality in fish (El-Gendy et al. 1998; Janz et
al. 1991 (as cited in SERA (2003a); Morgan et al. 1991; Neskovic et al. 1996b; Szarek et al. 2000). The studies by
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Szarek et al. (2000) involve observations of non-lethal endpoints that do not substantially impact the hazard
identification for fish. Janz et al. (1991) noted that short-term exposures at 5 to 85% of the 96 hour LC50 values of
several glyphosate formulations do not induce indicators of physiological stress assayed as changes in
biochemical parameters in blood. Morgan et al. (1991) noted that trout do not exhibit avoidance responses to
glyphosate formulations at concentrations less than the 96 hour LC50. Behavioral changes, i.e., changes in
coughing and ventilation rates, changes in swimming, loss of equilibrium, and changes in coloration, were
observed at 25% of the LC50 values over exposure periods of up to 96 hours. The study by Szarek et al. (2000)
involved very brief exposures of carp to Roundup® concentrations that are far greater than the LC50 values, i.e., 1
hour exposures to 205 mg a.e./L and one-half hour exposures to and 410 mg a.e./L. All fish died during these
exposures. Changes were observed in the mitochondria of carp hepatocytes. The observed effects may be due to
the uncoupling oxidative phosphorylation (SERA 2003a, Section 3.1.2). Conversely, given that all fish died
during exposure, these effects may represent normal post-mortem pathology. In either event, this is not suggestive
of a sub-lethal effect that is relevant to the assessment of population level effects.
The studies by Neskovic et al. (1996b) and El-Gendy et al. (1998) report effects that could be viewed as true sublethal toxicity. The study by Neskovic et al. (1996b) noted histologic changes in the gills, kidneys, and liver of
carp, Cyprinus carpio. In this study, carp were exposed to technical grade glyphosate but the purity was only
62%, much lower than that used in current commercial formulations. Nonetheless, the 96 hour LC50 value for the
technical grade glyphosate in carp is reported as 620 (607-638) mg/L, which is higher than values for more highly
purified forms of glyphosate (SERA 2003a, Section 4.1.3.1.2) in trout and bluegill sunfish. The sub-lethal studies
were conducted over 14 days of exposure to concentrations of 2.5, 5, 10 mg a.e./L. At 10 mg/L abnormal
histopathologic changes were noted in the gills and liver. At 5 mg/L abnormal histopathologic changes were noted
only in the gills. These changes were accompanied by increased alkaline phosphatase activity. While these effects
cannot be directly associated with potential longer term effects on fish populations, the histologic changes in the
gills and liver would be classified as adverse.
Relative to the SERA (2003a) risk assessment, it should be noted that a full life-cycle toxicity study has been
conducted in fathead minnow, as was the standard chronic toxicity test required by and accepted by the U.S.
EPA/OPP (1993a). In this study, the NOEC was 25.7 mg/L (U.S. EPA/OPP 1993a, p. 41). It is important to note
that the NOEC from this full life-cycle toxicity study also indicates that the fish were able to reproduce normally.
It is conceivable, based on the work of Neskovic et al. (1996b) that some transient histopathologic effects could
occur at the NOEC of 25.7 mg/L, but, in terms of the risk assessment, the life cycle NOEC of 25.7 mg/L remains
the most appropriate basis for risk characterization.
El-Gendy et al. (1998) published a study on potential effects of glyphosate on immune function in fish. This is the
only study that has reported any effect on immune function in any species. However there appear to be several
problems with this study, and SERA (2003a) concludes that in terms of the ecological risk assessment, the study
by El-Gendy et al. (1998) has no substantial impact. SERA (2003a) also notes that El-Gendy et al. (1998) is
inconsistent with a full life-cycle toxicity study conducted in fathead minnow (U.S. EPA/OPP 1993a, p. 41).
SERA (2003a) also included several studies on the effects of glyphosate toxicity on amphibians, aquatic
invertebrates, and aquatic plants not available at the time the 1991 ANF FEIS was completed. These are included
here verbatim (SERA 2003a, pp. 4-20 through 4-23):

Amphibians (aquatic life-stages)
The observation of hind limb deformities in free-living amphibians has substantially increased concern for the
effects of xenobiotics on populations of amphibians (e.g. Quellet et al. 1997). Glyphosate IPA, Roundup®, and the
POEA surfactant used in Roundup® have been specifically tested for malformations in the frog embryo
teratogenesis assay (Perkins et al. 2000). In this assay, frog (Xenopus laevis) embryos are exposed to the test
solution in petri dishes for 96 hours. As in the bioassay in fish, the least toxic agent was glyphosate IPA with an
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LC50 of 5407 mg a.e./L and an LC5 of 3779 mg a.e./L, indicating that glyphosate IPA is less toxic to frog embryos
than to fish. Also as with fish, the most toxic agent was the POEA surfactant with LC50 of 2.7 mg/L and an LC5 of
2.2 mg/L. The Roundup® formulation has an intermediate toxicity with an LC50 of 9.4 mg a.e./L and an LC5 of 6.4
mg a.e./L. The LC50 values are comparable to those of fish. No reported hind limb abnormalities were noted. The
only abnormalities specified in the publication include uncoiling of the gut, edema, blistering, abnormal
pigmentation, and axial twisting in control embryos. No statistically significant increase in abnormalities were
seen in any groups exposed to glyphosate IPA, Roundup®, and the POEA surfactant at levels that were not lethal.
The precise number and nature of abnormalities in the groups exposed to lethal concentrations of glyphosate IPA,
Roundup®, and the POEA surfactant are, however, not specified.
Smith (2001) assayed another formulation of glyphosate, Kleeraway ®Grass and Weed Killer RTU (Monsanto)
that contains glyphosate IPA at 0.75% as well as an ethoxylated tallowamine surfactant. Bioassays were
conducted on tadpoles (1 week post-hatching) of the western chorus frog, Pseudacris triseriata, and the plains
leopard frog (Rana blairi). The concentrations used in the bioassays are specified in the publication as 0.0001,
0.001, 0.01, 0.1 dilutions of the formulated product. A 0.75% formulation contains 7.5 g/L. Thus, the
concentrations used in this study correspond to 0.75 mg IPA/L, 7.5 mg IPA/L, 75 mg IPA/L, and 750 mg IPA/L
or 0.56 mg a.e./L, 5.6 mg a.e/L, 56 mg a.e./L, and 560 mg a.e./L. The test protocol involved a 24 hour exposure
period followed by a two week observation period to detect sub-lethal toxicity. In Pseudacris triseriata, 100%
mortality was observed at all concentrations above 0.56 mg a.e./L, and 55% mortality was observed at this
concentration. During the post-exposure observation period, 4/9 animals died in first 2 days. In an initial
experiment with Rana blairi, all tadpoles died at all concentrations. In a repeat experiment using older tadpoles
(not otherwise specified), all animals survived at 0.56 mg a.e./L. In both species, normal growth and development
was observed over the two week observation period in all survivors.
This very high sensitivity of tadpoles reported by Smith (2001) is not consistent with the study by Bidwell and
Gorrie (1995), who assayed the toxicity of glyphosate and “Roundup 360" in four species of frogs from western
Australia. For juvenile frogs, 48 hour LC50 values were 51.8 mg a.e./L for Roundup® 360 and 83.6 mg/L for
technical grade glyphosate. For tadpoles, 48 hour LC50 values were 11.6 mg a.e./L for Roundup® 360 and 121
mg/L for technical grade glyphosate. Thus, while the tadpoles were somewhat more sensitive than juveniles, the
reported LC50 values are in the range of those seen in fish.
Since the completion of the SERA (2003a, b) analyses for glyphosate, several studies have been published on the
toxicity of glyphosate formulations on amphibians. Most of these are centered around formulations with the
surfactant POEA. These published studies include Roundup® (Mann et al 2003; Relyea 2004, 2005a,b,c; Howe et
al 2004; Relyea et al. 2005), Glyphos® (Lajmanovich et al. 2003) and Vision® (Chen et al. 2004; Edington et al.
2004; Thompson et al. 2004; Wojtacszek et al. 2004). As discussed in detail in SERA (2003, Section 3.1.14), the
POEA surfactant has been found to be more toxic to aquatic biota than glyphosate alone. Most of the studies cited
above did not separate the toxicity of the POEA surfactant from glyphosate. Few of these studies (Relyea 2005c;
Connors and Black 2004; Edington et al. 2004) reported toxicity values for the formulations containing the POEA
surfactant which are summarized below:
Relyea (2005c) examined Roundup® toxicity to six species of amphibian larvae (Rana sylvatica, R. pipens, R.
clamitans, R. catesbeiana, Bufo americanus, and Lyla versicolor) and estimated the 16 day LC50 values for five
species which ranged from 1.3 to 2.5 mg a.i./L (which was calculated across species and predator treatments
where chemical cues from adult predators, caged red-spotted newts, were emitted). In contrast, for R. sylvatica the
LC50 was 1.32 mg a.i./L estimated without predator cues and the LC50 was 0.55 mg a.i./L with predator cues.
For the Vision® formulation, Edington et al. (2004) reported 96 hour LC10 and LC50 values ranging from 0.83 to
3.5 mg a.e/L for early larval stages of Rana clamitans and R. pipiens; ranging from 0.85 to 15.6 mg a.e./l for
Xenopus laevis; and ranging from 1.2 to 2.9 for Bufo americanus. Additionally, Edington et al. (2004) found
Vision® to be more toxic to amphibian larvae at pH 7.5 than at pH 6.0. Wojtaszek et al. (2004) also examined
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acute toxicity of Vision® to R. clamitans and R. pipiens under field conditions by using forested wetlands in
Canada. Wojtaszek et al. (2004) reported 96 hour LC50 values ranging from 2.70 to 11.5 mg a.e./L (8.71–37.1 mg
Vision®/L) depending on species and site. Wojtaszek et al. (2004) concluded that experimental site and the
abiotic/biotic factors present, such as pH and suspended sediments, substantially affected the expression of
Vision® toxicity in the amphibian larvae tested, and when used in accordance with the product label and Canadian
(where the experiments took place) regulations it should have negligible adverse effects on sensitive native
amphibian larval life stages. In addition, Thompson et al. (2004) studied Vision® toxicity to larval amphibian in
wetlands and found that vegetated buffers used in the study (width ranged from 30 to 60 m) significantly
mitigated against exposure to the herbicide and its potential acute effects.
Although the studies mentioned above did not address the differences in toxicity to amphibians of glyphosate and
the surfactant POEA, Howe et al. (2004) did look at several glyphosate formulations and POEA. They compared
the acute toxicity of Roundup Original® to four amphibian species (Rana clamitans, R. pipiens, R. sylvatica, and
Bufo americanus) and the toxicity of technical glyphosate, POEA surfactant, and 5 newer formulations to R.
clamitans. Comparisons between the four amphibian species showed that Roundup Original® toxicity varied with
species and developmental stages. Exposure to POEA alone showed toxicity similar to that of Roundup Original®
when the toxicity data were compared on the basis of formulation glyphosate acid equivalents (FAE). For R.
clamitans, acute toxicity values in order of decreasing toxicity were POEA (24 hour LC50= 2.4 mg FAE/L) >
Roundup Original® (2.0 mg FAE/L) > Roundup Transorb® (2.3 mg FAE/L) > Glyphos AU® (9.0 mg FAE/L). No
significant acute toxicity was observed with technical glyphosate (>17.9 mg FAE/L), Roundup Biactive® (>1709
mg FAE/L), Touchdown® (>17.9 mg FAE/L), or Glyphos BIO® (>17.9 mg FAE/L).
Trumbo (2005) reported LC50 values for Rodeo® and the non-ionic surfactant R-11® with an active ingredient
nonyphenol polyethoxylate for larval amphibian stage of Rana pipiens. The 96-hour LC50 for a tank mixture of
Rodeo®/R-11® was 6.5 mg/L for Rodeo® and 1.7 mg/L for R-11®.

Aquatic Invertebrates
As with the toxicity data on fish, the U.S. EPA/OPP (1993b) summarizes a standard set of bioassays of toxicity to
aquatic invertebrates. For aquatic invertebrates, however, the LC50 values are typically given based on a 48 hour
rather than 96 hour exposure period. The 48 hour LC50 of technical grade glyphosate (83%) to Daphnia magna is
listed as 780 mg/L, substantially higher than the 96 hour LC50 values in freshwater fish. For the common midge,
Chironomus plumosus, the 48 hour LC50 of 96.7% technical grade glyphosate is listed as 55 (31-97) mg/L (U.S.
EPA/OPP 1993c, p. 44). As with fish, the toxicity of some formulated glyphosate products to aquatic
invertebrates is much greater, with LC50 values as low as 3 mg/L (U.S. EPA/OPP 1993b, p. 46). These and other
more recent studies submitted to U.S. EPA (e.g. Long et al. 1996a; Long et al. 1996b; Drottar and Swigert 1998a)
on the toxicity of glyphosate and glyphosate formulations are summarized in SERA (2003a, Appendix 3;
comparison of formulations in toxicity to aquatic organisms). Selected values are shown in Table 2.
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Table 2. Aquatic toxicity values for selected formulations of glyphosate
Values are from Appendix 3 in SERA (2003a). Note that not all formulations listed are
proposed for use on the ANF.
Formulation

®

Aquamaster

Foresters’®

Glyphos

®

Roundup Original

®

Roundup Pro Concentrate®

Organism Type

Toxicity Value LC50 or EC50

Fish, Rainbow Trout

>1000 mg/L (96 hr)

Algae Scenedesmus subspicatus

72.9 mg/L (72 hr)

Daphnia

930 mg/L (48 hr)

Fish, Rainbow Trout

>1000 mg/L (96 hr)

Daphnia

930 mg/L (48 hr)

Fish, Rainbow Trout

22 mg/L (96 hr) (static)

Daphnia

37 mg/L (48 hr)

S. capricornutum

2.1 mg/L (72 hr)

Fish, Rainbow Trout

8.2 mg/L (96 hr) (flowthrough)

Daphnia

12.9 mg/L (48 hr) (static)

S. capricornutum

2.6 mg/L (96 hr) (static)

Fish, Rainbow Trout

5.4 mg/L (96 hr) (static)

Daphnia

11 mg/L (48 hr) (static)

®

Glypro

Fish, Rainbow Trout

60 mg/L (acute)

Rodeo®

Fish, Rainbow Trout

60 mg/L (acute)

In addition to registrant submitted studies, Alberdi et al. (1996) has published a comparative study on the toxicity
of a glyphosate formulation to two species of daphnids, Daphnia magna and Daphnia spinulata. The formulation
of glyphosate tested in this study contained glyphosate IPA 48% and a different surfactant, characterized as an
oxide-coco-amide-propyl dimethyl-amine (15%). The 48 hour EC50s at IPA are reported as 66.18 mg/L in D.
spinulata and 61.72 (58.8-64.2) mg/L in D. magna. These are comparable to the LC50 of 72 mg/L for a glyphosate
formulation containing the “W” surfactant (U.S. EPA/OPP 1993b).
One chronic life cycle toxicity study with Daphnia magna is reported in U.S. EPA/OPP (1993b) with a maximum
allowable toxicant concentration (MATC) of between 50 and 96 mg/L. This is comparable to the NOEC of 25.7
mg/L in the life-cycle study in fish (Section 4.1.3.1.2). As with the fish study, this is the most relevant bioassay in
aquatic invertebrates for assessing the longer term effects of glyphosate in ambient water.
The effects of glyphosate have also been determined in an aquatic snail, Pseudosuccinea columella, an
intermediate host of the sheep liver fluke. Tate et al. (1997) assayed glyphosate acid for sub-lethal effects on egg
production at concentrations of 0.1, 1, and 10 mg a.e./L for 3 generations. No marked effects were noted on the
first or second generations. In the third generation, snail embryos exposed to 1 mg/L developed much faster than
those exposed at 0.1 or 10 mg/L and faster than control snails. Hatching, however, was inhibited at 10 mg/L and
inhibited slightly at 0.1 mg/L, but egg-laying capacity increased at both of these concentrations. In a follow up
study, Tate et al. (2000) noted effects on concentrations of amino acids in snails (specifically alanine, glycine,
glutamic acid and threonine) at the same concentrations. Effects on concentrations of some proteins have also
been noted by Christian et al. (1993) for this species of snail. The mechanism for the effect of glyphosate on
amino acid and protein metabolism is not known. In terms of reproductive effects that might be significant, the
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Tate et al. (1997) study suggests that some changes could be observed at concentrations as low as 0.1 mg/L, but
that the mixed effects of glyphosate on egg-laying capacity and hatching could be off-setting in terms of total
reproductive capacity.
Various field studies have not noted any remarkable effects on aquatic invertebrates. At application rates of 1 L
Rodeo®/ha for the control of purple loosestrife, Gardner and Grue (1996) noted no adverse effects on aquatic
invertebrates. At application rates of 0.94 or 1.48 kg a.i./ha as glyphosate IPA (Rodeo®), Haag (1986) found no
indication of lethality in two water hyacinth weevils, Neochetin eichhorniae and N. bruchi. In a forest pond
mesocosm, Hildebrand et al. (1980) found no differences in invertebrate survival over an 8 day period after sprays
of 2.2 kg/ha, 22 kg/ha and 220 kg/ha. Lastly, no indication of short or long term (119 days) effects were noted
after the application of a Rodeo® and X-77® mixture in control of smooth cordgrass in a marine estuary. In this
study, Rodeo was applied at a rate of 4.7 L/ha and X-77® was applied at a rate of 1 L/ha (Simenstad et al. 1996).
Connors and Black (2004) studied Roundup® toxicity to freshwater mussel glochidia (Bilvalvia: Unionidae
Utterbackia imbecillis) and reported an LC50 value of 18.3 mg/L and for genotoxicity reported an NOEC of 10.04
mg/L.
Tsui and Chu (2003) examined the acute toxicity of technical grade glyphosate acid, isopropylamine (IPA) salt of
glyphosate, Roundup®, and POEA surfactant to several aquatic organisms including Microtox® bacterium (Vibrio
fischeri), microalgae (Selenastrum capricornutum and Skeletonema costatum), protozoa (Tetrahymena pyriformis
and Euplotes vannus) and crustaceans (Ceriopdaphuia dubia and Acartia tonsa). The relative toxicity order of the
chemicals was POEA > Roundup® > glyphosate acid > IPA salt of glyphosate; however, the toxicity of
glyphosate acid was primarily due to its high acidity. Tsui and Chu (2003) concluded that except for
photosynthetic microalgae, POEA accounted for more than 86% of Roundup® toxicity, and the toxicity
contribution of POEA was species specific.
In 2004, Tsui and Chu compared acute toxicity of three glyphosate formulations (Rodeo®, Roundup®, and
Roundup Biactive®) using a water-column organism (Cladoceran: Ceriodaphnia dubia) and a benthic organism
(Amphipod: Hyalella azteca). Tsui and Chu (2004) reported 48 hour LC50 values in the water-only tests for
Roundup® (1.5–5.7 mg a/L) > Roundup Biactive® (82–120 mg/L) > Rodeo® (225–415 mg/L); H. azteca was more
sensitive than C. dubia to the herbicides. They concluded that the toxicity differences between formulations were
due to the different surfactants in the formulations.
One other study (Xi and Feng 2004) reported acute toxicity of glyphosate to freshwater planktonic rotifers
(Brachionus calyciflorus) as 24 hour LC50 at 28.0 mg/L, however the authors only identified the herbicide as a
USA commercial grade product containing 41% glyphosate so it is not known if it was a formulation containing a
surfactant. Benetsson et al. (2004) also published a study concerning glyphosate toxicity to Daphnia pulex, but
did not specify the formulation so it is not known if it had a surfactant such as POEA.

Aquatic Plants
The toxicity of glyphosate to aquatic plants has been evaluated by U.S. EPA/OPP (1993b) based on studies
submitted for the registration of glyphosate. In addition, several studies are available from the open literature as
well as more recent studies submitted to U.S. EPA. These studies are detailed in Appendix 11 for both algae and
aquatic macrophytes. As would be expected from an herbicide, glyphosate is much more toxic to aquatic plants
than animals. EC50 values for technical grade glyphosate in algae reported by U.S. EPA/OPP (1993b, p. 51) are as
low as 0.85 mg/L for Skeletonema costatum (a marine species). The lower value of 0.85 mg/L for Skeletonema
costatum appears to be the most sensitive bioassay reported. In a more recent study on this species, Smyth et al.
(1996b) report an EC50 of 12 (7.6-19) mg/L (and in what we believe was a 5-day acute toxicity exposure test) with
an NOEC of 1.8 mg/L and a LOEC of 3.2 mg/L.
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Some species appear to be much more tolerant than Skeletonema costatum. Smyth et al. (1996c) report EC50 of 17
(13-24) mg/L for a freshwater diatom Navicula pelliculosa, with growth enhancement observed at 1.8 mg/L and
no inhibition observed at concentrations below 32 mg/L, i.e., the EC50 was estimated by extrapolation. The EC50
value reported for this species in EPA/OPP (1993c, p. 51) is 39.9 mg/L. Stimulation of chlorophyll-a synthesis
has also been reported by Wong (2000) in Scenedesmus quadricauda at low (0.02 mg/L) concentrations. The
most tolerant species of algae appears to be Chlorella fusca, with an EC50 of 377 mg/L for growth inhibition
(Faust et al. 1994).
Freshwater aquatic macrophytes appear to be as sensitive to glyphosate as algae. The U.S. EPA/OPP (1993b)
report a 7 day EC50 of 21.5 mg/L in duckweed for technical grade glyphosate, very similar to the EC50 reported for
the freshwater diatom, Navicula pelliculosa. More recently, Smyth et al. (1996a) reported an EC50 in duckweed
for frond numbers to be 12 (11-14) mg/L, with a NOEC of 3 mg/L and a LOEC of 6 mg/L.
Austin et al. (1991) studied the effects of glyphosate on periphyton in artificial streams and noted an increase in
periphyton concentrations at concentrations of 0.0019-0.2874 mg/L. The authors suggest that algae are using
glyphosate as a phosphorous source, that glyphosate could contribute to eutrophication of coastal oligotrophic
(nutrient poor and oxygen rich) waterways, and this could effect salmonid populations. No specific data
supporting this supposition, however, is reported. In a pond study, Perschbacher et al. (1997) report no adverse
effect on plankton after an application of glyphosate at a rate of 0.43 kg/ha or about 0.4 lbs/acre.

Dose Response Assessment for Glyphosate
This represents the culmination of the hazard analysis and identifies the critical toxicity values used in the risk
characterization section. The dose response assessment used by SERA (2003a, b) is used for this assessment as
well. The basis of the SERA dose response assessment is as follows:

Glyphosate Toxicity to Terrestrial Wildlife
Mammals
As summarized in the dose-response assessment for the acute and chronic human health risk assessment
(Appendix G1, Section 3), the NOAEL in experimental mammals is taken as 175 mg/kg with an associated
LOAEL of 350 mg/kg.
The application of these NOAEL and LOAEL values to small rodents is clearly appropriate, since the NOAEL
and LOAEL come from a study in rabbits (Rodwell et al. 1980). Ecological risk assessments, however, are
intended to encompass a wide range of mammalian species, from very small animals such as mice and voles to
large mammals such as deer. For many chemicals, systematic differences in species sensitivity are apparent and
generally indicate that small animals are less sensitive (i.e., have higher toxicity values) than large animals. This
is not the case for glyphosate. Toxicity values for rats are very similar to the toxicity estimates in humans. For
example, as discussed in Section 3.3.3 (SERA 2003a), the threshold for toxicity based on an analysis of lethality
data is about 445 mg/kg, virtually identical to the LOAEL of 350 mg/kg in rabbits from the study by Rodwell et
al. (1980). The estimated LD50 in humans is approximately 3,000 mg/kg, which is consistent with oral LD50
values of glyphosate in mammals, which range from approximately 2,000 to 6,000 mg/kg (Williams et al. 2000).
Thus, for the SERA (2003a) ecological risk assessment, NOAEL of 175 mg/kg is used directly for both small and
large mammals.
The 175 mg/kg NOAEL and 350 mg/kg LOAEL values are used for both the acute and chronic risk assessments.
This approach is taken because of the lack of a substantial dose-duration or dose-severity relationship for
glyphosate. It may be argued that this approach is somewhat conservative in that the 175 mg/kg/day NOAEL is
based on a teratology study in rabbits involving a 21 day exposure period, i.e., days 6-27 of gestation, in which
the compound was administered by gavage. Most acute exposure scenarios considered in this risk assessment will
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involve peak exposures that will occur over a much shorter period, i.e., a 1 day maximum concentration in water
or on vegetation. Shorter-term toxicity values that might be used, however, would have very little impact on the
risk characterization. As summarized above, the threshold for acute lethality is about 445 mg/kg, virtually
identical to the LOAEL of 350 mg/kg in rabbits from the study by Rodwell et al. (1980). Because of concern for
non-lethal adverse effects, the estimated NOAEL for lethality would not be an appropriate basis for risk
characterization.

Birds
As noted in Section 4.1.2.2 (SERA 2003a), glyphosate has been classified by the U.S. EPA/OPP (1993b) as no
more than slightly toxic to birds. As an index of potential toxicity from acute exposure, the U.S. EPA/OPP 1993c
uses the gavage study by Fink et al. (1978 as cited in SERA (2003a)) in which the LD50 was >2000 mg/kg in
bobwhite quail. The more recent studies by Palmer and Beavers (1997a, b) indicate five day dietary LC50 values
of greater than 5620 ppm in both bobwhite quail and mallard ducks. These dietary values are actually an NOEC in
that no mortality or signs of toxicity were observed in any test animals.
For longer-term effects, U.S. EPA/OPP (1993b) uses the dietary NOAELs of 1000 ppm in bobwhite quail (Fink
1975) and mallard ducks (Fink and Beavers 1978). Both of these studies were assays for reproductive toxicity, a
relevant and sensitive endpoint for the ecological risk assessment. In the SERA (2003a) risk assessment, the acute
dietary studies by Palmer and Beavers (1997a, b) will be used to assess the effects from acute exposures. For
longer term exposures, the reproductive NOAEL of 1000 ppm (Fink 1975; Fink and Beavers 1978) was used in
the SERA (2003b) risk characterization.
The dietary concentrations will be converted to doses expressed as mg/kg body weight. This approach is taken
because the direct use of dietary concentrations from laboratory studies may be under-protective. Laboratory diets
generally involve the use of dry food. Dry laboratory chow usually has a higher caloric content than food
consumed in the wild, if only because most food consumed in the wild has a high water content. In addition, most
reported concentrations of a pesticide in environmental samples are given on a wet (natural) weight rather than a
dry (dedicated) weight basis. Consequently, animals tend to eat greater amounts of food in the wild than they do
under laboratory conditions (U.S. EPA/ORD 1993b), and thus ingested doses expressed as mg/kg bw/day will be
higher in free living animals than in laboratory animals for a fixed concentration in food.
Because of these relationships, U.S. Forest Service risk assessments use doses expressed as mg/kg body weight
for both the exposure and dose-response assessments. As detailed in the worksheets, information on caloric
requirements and caloric values of different foods is used to estimate the amount of a particular food that an
animal will use.
Based on average measured food consumption and body weight from other laboratory toxicity studies on mallard
ducks and pheasant, the daily food consumption rates of the birds are approximately 10 to 20% of the body
weight. Taking a conservative value of 10% (i.e., a value that leads to the lowest estimate of dose), the 1000 ppm
benchmark dietary concentration cited by U.S. EPA corresponds to a daily dose of 100 mg/kg bw.
For the SERA (2003a) risk assessment, the dose of 100 mg/kg bw was used as a NOAEL for characterizing
chronic risks for birds. It should be noted that this dose is very close to the NOAEL of 175 mg/kg used for
mammals and is consistent with the apparent lack of variability in the toxicity of glyphosate among species. As in
the assessment for mammals, this NOAEL is based on a repeated dose study for reproductive effects but will be
applied to both acute and longer-term exposures. The acute NOAEL will be taken as 562 mg/kg bw from the
acute dietary studies by Palmer and Beavers (1997a, b).
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Terrestrial Invertebrate
A standard set of studies are available on the toxicity of glyphosate to honey bees (Palmer and Beavers 1997c;
Palmer and Krueger 2001a; Palmer and Krueger 2001b). Palmer and Krueger (2001a) report an NOEC of 100
µg/bee, and the U.S. EPA/OPP (1993b) classifies glyphosate as practically non-toxic based on an LD50 of >100
µg/bee. The NOEC used in the SERA (2003a) risk assessment, however, will be taken as 50µg/bee. The dose of
100 µg/bee from the study by Palmer and Krueger (2001a) was associated with 5% mortality (3/60), and this
response was statistically significant when untreated and solvent controls are pooled.
Taking the NOEC of 50 µg/bee and using a body weight of 0.093 g for the honey bee (USDA/APHIS 1993), the
50 µg/bee dose corresponds to about 540 mg/kg bw [0.050 mg/0.000093 kg = 537.6 mg/kg]. This value will be
used in the risk characterization for assessing effects of direct contact on terrestrial invertebrates.
Given the large number of species of terrestrial invertebrates, the use of data from a single species for the risk
characterization obviously leads to uncertainty in the risk assessment. As noted in the hazard section, several
additional studies are available on other terrestrial invertebrates. These studies, however, cannot be used
quantitatively in the dose-response assessment either because of the way in which exposures were conducted or
characterized. Nonetheless, they provide information that can be used in the risk characterization.

Impact on Soil Nutrient Cycling
As reported by SERA (2003a, section 4.1.2.4), soil concentrations of 100 ppm of glyphosate or AMPA had no
significant effect on soil denitrification (Pell et al. 1998). Bromilow et al. (1996) noted no effects on soil fertility
in repeated applications over 14 years–1980 to 1993–of glyphosate at 1.4 kg/ha based on assays for microbial
biomass and crop productivity. From this we conclude the proposed use of glyphosate will not adversely affect
soil nutrient cycling (see additional discussion on this topic in Appendix G1 on p G1-43 and G1-44).

Terrestrial Plants (Vascular)
Standard toxicity studies required for pesticide registration are available on pre-emergence and post-emergence
exposures. In seedling emergence assays, very high concentrations, i.e., 10 lb a.i./acre or about 7.5 lbs a.e./acre,
will modestly inhibit seed germination in both monocots and dicots (Bohn1987). The NOEC for seed germination
is 4.5 lb a.e./acre in both monocots and dicots (Everett et al. 1996a; Willard 1996). This value is used in
Worksheet G04 (SERA 2003b) to assess the consequences of off-site movement of glyphosate in runoff.
However, note that the maximum application rate on ANF is 4 lb/acre, which is less than the NOEC, hence we
conclude there will be no impact on vascular plants from runoff.
Glyphosate appears to be more toxic in vegetative vigor assays, i.e., direct application to the foliage of growing
plants. The lowest reported NOEC for growth in standard bioassays required for registration is 0.035 lb a.e./acre,
reported for tomato and radish in the study by Chetram and Lucash (1992). The highest reported NOEC for
growth is 0.56 lb a.e./acre for ryegrass, corn, and onions, also from the study by Chetram and Lucash (1992). This
range of values for sensitive and relatively insensitive species is very similar to the range of LC5 values reported
in the vegetative vigor assay of Everett et al. (1996b).
The report by Al-Khatib and Peterson (1999) that transient visual injury occurs in soybeans at an application rate
of about 0.03 lb a.e./acre is not consistent with the study by Chetram and Lucash (1992), in which no visual
damage to soybeans was evident at 0.07 lb a.e./acre. Nonetheless, variations among studies is not uncommon and
the study by Al-Khatib and Peterson (1999) appears to have been well-conducted.
In the SERA (2003a) risk assessment, growth is used in preference to transient visual damage for the quantitative
characterization of risk. Thus, as indicated in Worksheet G05 (SERA 2003b), the NOEC values for sensitive and
tolerant species are taken from the study by Chetram and Lucash (1992).
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As also noted in SERA (2003a, Section 4.1.2.5), exposures substantially above the NOEC of 0.07 lb/acre, i.e., in
the range of 0.7 lb/acre, may have long term impacts on bryophyte and lichen communities (Newmaster et al.
1999). This is not a highly sensitive endpoint compared to the much lower NOEC values used above for the
quantitative dose-response assessment.

Glyphosate Toxicity to Aquatic Organisms
Fish
As detailed in the hazard section, U.S. EPA/OPP (1993b) classified technical grade glyphosate as non-toxic to
practically non-toxic in freshwater fish, and LC50 values for glyphosate are in the range of 70 to 170 mg/L. In
addition, the U.S. EPA/OPP (1993b) used the NOEC of 25.7 mg/L from life cycle toxicity study on technical
grade glyphosate using fathead minnow and concluded that:
“technical glyphosate should not cause acute or chronic adverse effects to aquatic environments.
Therefore, minimal risk is expected to aquatic organisms from the technical glyphosate.”
The selection of the toxicity values by U.S. EPA/OPP (1993b), however, does not explicitly address the higher
toxicity of some glyphosate formulations containing surfactants, nor does it address the higher sensitivity of some
species of fish to technical grade glyphosate. We note that much of the following discussion includes glyphosate
formulations with surfactants that contribute significantly to toxicity, especially in aquatic species. Accord
Concentrate® and Rodeo® do not contain these surfactants. All of the surfactants proposed for use by the ANF in
this program are in U.S. EPA Class 4b, meaning their use is not expected to have adverse effects on human health
or the environment. We include the discussion of toxicity that encompasses more toxic surfactants for
completeness.
As discussed in SERA (2003a, Section 4.1.3.1.3), some formulations of glyphosate contain surfactants that are
highly toxic to fish, and the 96 hour LC50 values for these formulations can be in the range of 1 mg/L,
substantially below the NOEC for glyphosate in the fathead minnow life cycle toxicity study. In terms of sensitive
species, trout and other salmonids have much lower LC50 than those cited by U.S. EPA/OPP (1993b), with the
lowest LC50 value for salmonids of 10 mg glyphosate/L, for trout (SERA 2003a, Table 4-2).
The data necessary to address these issues directly are not available. Given the apparently high sensitivity of some
salmonids to some glyphosate formulations, it would be desirable to have a life cycle toxicity study or at least an
egg-and-fry study available on salmonids. In addition, given the apparently high toxicity of surfactant
formulations compared to technical grade glyphosate, a life cycle toxicity study on at least one formulation
containing a toxic surfactant would be desirable.
In the absence of these types of studies, the relative potency method is the only remaining approach to assessing
the potential consequences of longer-term exposures of more toxic formulations to more sensitive species. As
discussed in U.S. EPA/ORD (2000), the relative potency method involves the assumption that the ratios of
toxicity values are equal among differing bioassays. As applied to the current problem, the relative potency
method involves the assumption that the ratios of the available data on acute LC50 values for glyphosate and
glyphosate formulations can be used to assess the chronic NOEC for a glyphosate formulation.
Specifically, the LC50 value of a glyphosate formulation containing a more toxic type of surfactant to the fathead
minnow is 2.3 (1.9-2.8) mg/L (U.S. EPA/OPP 1993b, p. 42). The LC50 value of technical grade glyphosate
(96.7%) to the fathead minnow is 97 (79-120) mg/L (U.S. EPA/OPP 1993b, p. 40). Using the central estimates,
the formulated product is more toxic than technical grade glyphosate by a factor of about 40 [97 mg/L ÷ 2.3 mg/L
= 42.2]. Taking the life cycle NOEC of 25.7 mg/L for technical grade glyphosate in the fathead minnow and using
the relative potency method, the life cycle NOEC for the formulation is estimated at 0.64 mg/L [25.7 mg/L ÷ 40].
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The issue of species sensitivity may be addressed in a similar manner. As noted above, the lowest LC50 value for
technical grade glyphosate in salmonids is 10 mg/L for rainbow trout in soft-water (Wan et al. 1989 as
summarized in SERA (2003a, Table 4-2). Thus, salmonids may be more sensitive than fathead minnows to
technical grade glyphosate by a factor of about 10 [97 mg/L ÷ 10 mg/L]. Taking the life cycle NOEC of 25.7
mg/L for technical grade glyphosate in the fathead minnow and using the relative potency method for species
sensitivity, the life cycle NOEC for technical grade glyphosate in rainbow trout is estimated at about 2.57 mg/L
[25.7 mg/L ÷ 10].
A similar approach may be taken to estimate the life cycle NOEC for trout. As discussed above, the life cycle
NOEC for the surfactant formulation (surfactant identity unknown, but it seems logical it would be the more toxic
forms, which are not used on ANF) in fathead minnow is estimated at 0.64 mg/L. The lowest LC50 value in the
fathead minnow is 2.3 mg/L. In salmonids, the lowest reported LC50 value for a surfactant formulation is 1.3 mg/L
(U.S. EPA/OPP 1993b, rainbow trout, p. 42). This is lower than any of the LC50 values for surfactant formulations
of glyphosate published in the open literature. Thus, for surfactant containing formulations, the sensitivity of
salmonids relative to minnows is a factor of about 1.8 [2.3 mg/L ÷ 1.3 mg/L= 1.77]. Thus, the NOEC for the
surfactant formulation in salmonids is estimated at 0.36 mg/L [0.64 mg/L ÷ 1.8 = 0.355]. SERA (2003a,
Appendix 3c) reports rainbow trout LC50 toxicity values for Accord SP®, Rodeo®, Foresters® and Glypro®, which
are the same or similar to the formulations proposed for use by the ANF. Specifically the LC50 values are as
follows: Accord SP® 60 mg/L, Foresters® >1000 mg/L, Glypro® 60 mg/L and Rodeo® 60 mg/L. These values are
much higher than the value for the less sensitive fat head minnow, and therefore provide assurance that the
aquatic risk assessment based on the critical toxicity values we use is conservative.
Thus, the following chronic NOEC values are used in Worksheet G03 (SERA 2003b) to characterize risk to fish:
Note that the surfactant referred to in this portion of SERA (2003a) is believed to be the POEA type surfactant,
which is not in any of the formulations used by the ANF. Therefore we adopt the values either for technical
glyphosate, or the low toxicity commercial formulations for use in this risk assessment.
typical fish, technical grade glyphosate:
sensitive fish, technical grade glyphosate:

25.7 mg/L [observed]
2.57 mg/L [estimated]

For acute toxicity, the data on sub-lethal effects, summarized in SERA (2003a, Section 4.1.3.1.4), could be
considered, but reported concentrations are generally above the LC50 values.
As an alternative, the LC50 values will be used to characterize the risk of observing mortality in fish associated
with peak concentrations of glyphosate. While the use of LD50 and LC50 values is generally avoided, the use of 96
hour LC50 values to assess the risks of peak exposure is inherently conservative in that most peak exposures will
occur for a period of time much shorter than 96 hours (Authors note: 96 hours is the standard period of exposure
in toxicity tests). Thus, the following 96 hour LC50 values are used for characterizing the risks of short-term
exposures in Worksheet G03 (SERA 2003b): Note that the surfactant referred to in this portion of SERA (2003a)
is believed to be the POEA type surfactant, which is not in any of the formulations used by the ANF. Therefore
we adopt the values either for technical glyphosate or the low toxicity commercial formulations for use in this risk
assessment.
typical fish, technical grade glyphosate:
sensitive fish, technical grade glyphosate:

97 mg/L
10 mg/L

Amphibians
No separate dose-response assessment is conducted in this risk assessment for amphibians. As detailed in the
hazard section, glyphosate and glyphosate formulations have been tested in a number of different bioassays with
amphibians, and there is no indication that glyphosate or glyphosate formulations induce deformities in
amphibians. Most of the available toxicity data suggest that amphibians are no more sensitive to glyphosate than
fish. The report by Smith (2001) does suggest a greater sensitivity of tadpoles to a specific formulation. However,
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this study is not supported by the other available amphibian studies on glyphosate and glyphosate formulations. In
addition, this study involves a formulation that is not used in ANF programs.

Aquatic Invertebrates
The issues in the dose-response assessment for aquatic invertebrates are very similar to those encountered in the
dose-response assessment for fish (SERA 2003a, Section 4.3.3.1). There is sufficient data to assert that some
glyphosate formulations that contain toxic surfactants may be much more toxic to aquatic invertebrates than
technical grade glyphosate. There is only one chronic study on technical grade glyphosate and no chronic studies
on glyphosate formulations.
One quantitative difference, however, involves the apparent magnitude of the differences in toxicity among
technical grade glyphosate and various glyphosate formulations. The 48 hour LC50 value for technical grade
glyphosate to Daphnia magna is listed in U.S. EPA (1993b, p. 45) as 780 mg/L. The 48 hour LC50 values for
Daphnia magna of various glyphosate formulations, however, range from 3 mg/L (surfactant not specified) to
>1000 mg/L (glyphosate with X-77 surfactant, note X-77 is labeled for use in aquatic systems). The one chronic
life cycle toxicity study with Daphnia magna using technical grade glyphosate reports an MATC of between 50
and 96 mg/L, similar to the NOEC of 25.7 mg/L in the life-cycle study in fish.
As summarized in Appendix 3c (SERA 2003a), the formulations of glyphosate that are registered for forestry uses
have a wide but narrower range of toxicity than the range reported in U.S. EPA (1993b). Based on the data
presented in Appendix 3c (SERA 2003a), the acute toxicity of glyphosate formulations to Daphnia magna ranges
from 11 mg/L (e.g. Roundup Pro®, Roundup Pro Concentrate®, Roundup UltraMax®) to 930 mg/L (e.g. Aqua
Neat®, Aquamaster®).
The 48 hour LC50 value for technical grade glyphosate to Daphnia magna will be taken as 780 mg/L. Recognizing
that some surfactant formulations may be at least somewhat less toxic than technical grade glyphosate, it will be
assumed that formulations summarized in Appendix 3c (SERA 2003a) that have a low toxicity, i.e., 930 mg/L, are
either technical grade glyphosate or glyphosate with a surfactant of low toxicity. It will be assumed that the
formulations with a substantially lower LC50 contain a toxic surfactant. The extremely toxic product reported in
U.S. EPA/OPP (1993b) that has an LC50 value of 3 mg/L will not impact the dose-response assessment because
none of the products that might be used in U.S. Forest Service programs, including the ANF, (Appendix 3c,
SERA 2003a) have an LC50 value that is this low.
The four formulations of glyphosate proposed for use on the ANF are believed to be what SERA (2003a) calls
less toxic formulations. The values used to characterize risk to aquatic invertebrates in SERA (2003b, Worksheet
G03) and are used in this ANF risk assessment are:
Acute LC50, less toxic formulation:
Chronic NOEC, less toxic formulation:

780
50

mg/L
mg/L

Note that among the four formulations of glyphosate proposed for the ANF, SERA (2003a) contains data for
aquatic invertebrates only for Foresters® (LC50 930 mg/L). However for all formulations in which there is toxicity
data for both trout and an aquatic invertebrate, the magnitude of the trout LC50 is very similar to the LC50 for the
aquatic invertebrate. Therefore we conclude that the invertebrate LC50 for Glypro®, Accord Concentrate® and
Rodeo® should be less than 100 mg/L. Therefore, as with the fish, the use of these critical toxicity values provides
a conservative estimate of risk.

Aquatic Plants
As discussed in Section 3.1.3.4 and detailed in Appendix 11 (SERA 2003a), glyphosate appears to be about equally
toxic to both algae and macrophytes. A greater complication in the characterization of ecological effects may involve
the enhancement of algal populations at low concentrations of glyphosate. It is unclear whether this is a hormetic
effect or simply a stimulation of algal growth due to the utilization of glyphosate as a nutrient source by algae.
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In terms of growth inhibition, the NOEC of 3 mg/L in duckweed (Smyth et al. 1996a) will be used to characterize
risk due to inhibition. At lower concentrations, i.e., in the range of 0.002 mg/L to 0.3 mg/L or higher, stimulation
of algal growth may be a more common response and has been noted in several studies (Austin et al. 1991; Smyth
et al. 1996c; Wong 2000.
Based on this hazard analysis we conclude the toxicity values in Table 3 are most relevant and appropriate for this
risk analysis. Typically these values are the NOAEL for the most sensitive species of a given type and for
formulations of glyphosate of the type to be used on the ANF.
Table 3. Critical Toxicity Values for Glyphosate Risk Analysis
Type of Organism
Mammal
acute exposure
chronic exposure
Bird
acute exposure
chronic exposure
Honey Bee
acute exposure
Fish, typical species
acute exposure
chronic exposure
Fish, sensitive species
acute exposure
chronic exposure
Aquatic Invertebrates
acute exposure
chronic exposure
Aquatic Plants
acute and chronic exposure

Critical Toxicity Value

Type of Value

175 mg/kg
175 mg/kg/day

Acute NOAEL
Chronic NOAEL

562 mg/kg
100 mg/kg/day

Acute NOAEL
Chronic NOAEL

540 mg/kg

NOEC

97 mg/L
25.7 mg/L

LC50
NOEC

10 mg/L
2.57 mg/L

LC50
NOEC

780mg/L
50 mg/L

LC50
NOEC

3 mg/L

NOEC

Table 4 shows the results of limited specific toxicity testing with the formulations or similar formulations of
glyphosate proposed for use on the ANF.
Table 4. Toxicity values for domestic animals and terrestrial wildlife (including invertebrates) for
a few glyphosate formulations, some of which are proposed for use on the ANF
Values are from SERA (2003b; Appendix 3)*
Formulation

Rat
Oral LD50

Rabbit
Dermal LD50

Domestic goat
(non target
toxicity) LD50

Bobwhite quail
(Colinus virginianus)
LD50

Earthworm
(Eisnia foetida)
LC50

Glyphosate acid >5000 mg/kg >5000 mg/kg not available
not available
not available
Glyphosate IPA not available not available
not available
not available
not available
Accord SP®
>5000 mg/kg >5000 mg/kg not available
>2000 mg/kg
>1000 mg/kg
Foresters’
>5000 mg/kg >5000 mg/kg 5700 mg/kg
Non-selective
not available
not available
herbicide®
Glypro ®
>5000 mg/kg >5000 mg/kg not available
>2000 mg/kg
>1000mg/kg
Rodeo®
>5000 mg/kg >5000 mg/kg not available
>2000 mg/kg
>1000mg/kg
*Accord SP® is similar to Accord Concentrate® except that Accord Concentrate® is slightly more
concentrated.
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Sulfometuron Methyl Toxicity
Terrestrial Wildlife Species
Sulfometuron methyl is slightly toxic to birds and mammals based on acute oral LD50s of greater than 5,000
mg/kg in the rat and mallard duck (U.S. EPA 1984a; DuPont 1983b). No data from studies conducted under field
conditions (i.e., not in the laboratory) are available that assess the impact of sulfometuron methyl applications on
mammalian wildlife species. Toxicity experiments have been conducted on laboratory animals (rats, rabbits, and
dogs) and are discussed in greater detail in Appendix G1, Section 6. It is slightly irritating to rabbit eyes and skin
but is nonsensitizing to guinea pigs (U.S. EPA 1984a). No teratogenic effects have been observed in rats and
rabbits exposed to sulfometuron methyl (U.S. EPA 1984a), however, lower maternal body weights and decreased
numbers of offspring were observed at 250 mg/kg/day in a reproductive study in rats (DuPont 1986).
SERA (2004a, pp. 4-2 to 4-3) discussed four available studies on birds:
In one of these studies, Dudeck and Bristol (1981b), considerably high and unexplained mortality was observed in
the control group (5 of 10 animals died). Consequently, the study is not used in this risk assessment. Apparently,
the other three studies, one single dose gavage study in mallard ducks (Dudeck and Bristol 1981a), one 9 day
dietary study in mallard ducks (Dudeck and Twigg 1980), and one 5 day dietary study in young bobwhite quail
(Fink et al. 1981) assayed only for relatively gross effects (i.e., overt signs of toxicity, changes in body weight and
food consumption). No longer-term or chronic exposure studies or standard bioassays on reproductive effects in
birds were identified in the available literature. No studies investigating the acute or chronic toxicity of
formulations of sulfometuron methyl to birds were identified in the available literature.
In adult mallard ducks administered single doses of technical grade sulfometuron methyl ranging from 312 to
5000 mg/kg, no mortality was observed, placing the LD50 value > 5000 mg a.i./kg (Dudeck and Bristol 1981a).
Compared to control birds, males, but not females had decreased weight gain at doses of 625 mg/kg and higher.
Although the decrease in weight gain did not exhibit dose-dependence with respect to the magnitude of effect, the
NOAEL for changes in body weight is 312 mg/kg. In the dietary exposure studies with technical grade
sulfometuron methyl, no mortality or signs of toxicity were reported at concentrations up to 5000 ppm in ducks
(equivalent to 332.5 mg/kg/day) (Dudeck and Twigg 1980) or up to 5620 ppm in quail (equivalent to 1068
mg/kg/day) (Fink et al. 1981). All dose-conversions are described in Appendix 4 (SERA 2004a). Thus, the
NOAEL for short-term dietary exposure in mallard ducks is 5000 ppm (332.5 mg/kg/day) and in bobwhite quail is
5620 ppm (1068 mg/kg/day).

Terrestrial Invertebrate Species
Only two studies have been reported for terrestrial invertebrates, in this case domesticated bees. No studies on the
terrestrial life-stages of some insects with early aquatic life-stages have been reported. SERA (2004a, p. 4-4)
summarized the bee toxicity studies:
No mortality was noted in bees exposed to up to100 µg/bee (Hoxter and Smith 1990). In this study, nominal doses
of 13, 22, 36, 60, or 100 µg a.i./bee in an ethanol vehicle were applied to 1 to 4 day post-emergence bees, with
two replicates per dose level and 25 bees per replicate. The bees were observed twice a day on days 1 and 2.
Similar results were reported by Du Pont de Nemours (1983), with no mortality or signs of toxicity at doses of
6.25 and 12.5 µg a.i./bee. Using a body weight of 0.093 g for the honey bee (USDA/APHIS 1993), these values
correspond to doses ranging from about 65 mg/kg [0.00625 mg/0.000093 kg] to 1075 mg/kg [0.1 mg/0.000093
kg] , with an LD50 value >1075 mg/kg and the NOAEL for mortality and toxicity of 1075 mg/kg. No longer-term
exposure studies for terrestrial invertebrate were identified in the available literature. No studies investigating the
acute or chronic toxicity of formulations of sulfometuron methyl to terrestrial invertebrates were identified in the
available literature.
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Terrestrial Plants
The 1991 ANF FEIS for vegetation management did not include terrestrial plants, however terrestrial plants
support wildlife populations by providing food, shelter, and nesting materials. SERA (2004a, Section 4.1.2.4 on
pp. 4-4 to 4-5) did include terrestrial plants as part of their analyses and summarized several studies related to
toxicity to agricultural crops, non-target plants, and target weed species.
The toxicity of sulfometuron methyl to terrestrial plants was studied extensively and is well characterized (e.g.
Aulgur 1996, Gaeddert et al. 1997, Landstein et al. 1995, Schloss et al. 1988, Shaner et al. 1990, Stidham 1991).
Sulfometuron methyl inhibits acetolactate synthase (ALS), an enzyme that catalyzes the biosynthesis of three
branched-chain amino acids (valine, leucine, and isoleucine), all of which are essential for plant growth. This
target enzyme (ALS) is also referred to as acetohydroxy acid synthase or AHAS (e.g. Epelbaum et al. 1996).
Other ALS inhibiting herbicides include other sulfonylureas as well as imidazolinones, triazolopyrimidines, and
pyrimidinylthiobenzoates.
The most relevant laboratory bioassay regarding the toxicity of sulfometuron methyl to terrestrial plants is
summarized in Appendix 5 (SERA 2004a). The quantitative use of these studies for this risk assessment is
discussed in Section 4.3 (SERA 2004a). In a recent study submitted to the U.S. EPA (McKelvey 1995), bioassays
were conducted on pre-emergence and post-emergence toxicity to corn, cucumber, onion, pea, rape, sugar beet,
sorghum, soybean, tomato, and wheat. In the pre-emergence assay, the most sensitive species based on the NOEC
were rape, tomato, sorghum, wheat, and corn with an NOEC of 0.0000086 lb a.i./acre. The most tolerant species
based on the NOEC were onion, pea, cucumber, and soybean with an NOEC of 0.00026 lb/acre. In the postemergence assay, most sensitive species based on the NOEC is corn with an NOEC of 0.000024 lb a.i./acre. The
most tolerant species in the post-emergence assay was pea with an NOEC of 0.00078 lb a.i./acre.
In terms of a hazard identification, however, it is noteworthy that some target species, like the leafy spurge (Beck
et al. 1993) and certain species of pine (Barnes et al. 1990) are much less sensitive than a number of non-target
dicots and monocots (Drake 1990) to the effects of sulfometuron methyl. Adverse effects were observed in most
plants tested at application rates of 0.001 kg/ha [0.000892 lbs a.i./acre]. This application rate is about 100 to 200
times lower than the application rate of 0.09 and 0.19 lb/acre proposed for use by ANF. In the experience of ANF
personnel, early fall applications (first two weeks of September) of Oust XP® effectively controls herbaceous
species without having an adverse effect on tree seedlings.
Only two new terrestrial studies using sulfometuron methyl were published since the completion of the SERA
(2004 a, b) analyses (Michael 2003 and Keyser et al. 2003). Keyser et al. (2003) examined how vegetation
controlled with Oust® (used three different rates; 0, 2, and 4 oz/acre) compared to physical site preparation
vegetation control techniques in terms of their affect on wildlife habitat quality in Virginia pine plantations but
did not look at toxicity of the herbicide to terrestrial organisms.
Michael (2003) examined the environmental fate and impacts of Oust® on watersheds from aerial applications
(helicopter) made to loblolly pine (Pinus taeda) plantations in Mississippi. The target application rate in the
treated watershed was 0.42 kg a.i./ha. Fifteen meter (15 m) untreated steamside management zones were
maintained on each side of the streams throughout their length where water was visible at the time the zones were
established. Twenty-four hours after application the average sulfometuron methyl concentrations in surface waters
ranged from non-detectable to a maximum of 49.3 µg/L; sulfometuron methyl was not detected at quantifiable
levels (1 µg/L) downstream from the treated areas. Sulfometuron methyl dissipated from the watersheds with
half-lives ranging from 4 days in plant tissues to 33 days in soil. The 15-meter buffer in this study is similar to the
50-foot buffer proposed for the ANF when using an application rate of 0.19 lb/acre. In contrast however, the
Michael study involved aerial application, which is not used on ANF.
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Aquatic Species
The 1991 FEIS for the ANF determined that sulfometuron methyl was only slightly toxic to aquatic organisms
based on toxicity tests using bluegill, rainbow trout, crayfish, and water fleas. No effects were observed on
embryo hatch or larval survival at concentrations up to 1.2 mg/l using fathead minnows (DuPont 1983). Since
then more studies have been reported and more detail on earlier studies was made available to SERA. Note that
toxicity testing and the description of environmental levels are all done in concentrations typically expressed as
mg/liter a.i. While formulations as they are applied in the field and described in this document often express
concentration as percent in solution, these values do not translate to concentrations in the environment or toxicity
tests.
This information was summarized by SERA (2004a, pp. 4-6 through 4-9):

Fish
Acute toxicity studies have been conducted in fathead minnow (Muska and Driscoll 1982), rainbow trout (Brown
1994b, Muska and Trivits 1980b) and bluegill sunfish (Brown 1994a, Muska and Hall 1980) and chronic
exposure was studied in fathead minnow (Muska and Driscoll 1982). No field studies on the effect of
sulfometuron methyl in fish were identified in the published literature or the U.S. EPA files. Due to the poor
solubility of sulfometuron methyl, the maximum concentration tested was 150 mg/L in the studies by Brown
(1994 a, b); the maximum concentrations tested in all other studies were lower than 150 mg/L. In some studies
dimethyl formamide (DMF) was added (Muska and Driscoll 1982, Muska and Hall 1980, Muska and Trivits
1980b) or the pH of the water was adjusted (Brown 1994a, b) to increase solubility. In each case, appropriate
control groups were included. No studies investigating the acute or chronic toxicity of formulations of
sulfometuron methyl in fish were identified in the available literature.
Investigations of the acute LC50 have been hampered by the limited water solubility of sulfometuron methyl. For
acute toxicity studies, the LC50 values range from >7.3 mg/L in fathead minnow (Muska and Driscoll 1982) to >
150 mg/L in bluegill sunfish (Brown 1994a) and rainbow trout (Brown 1994b). The lowest concentration at which
any mortality was observed in any species of fish is 1.25 mg/L. At this level, mortality was observed in 1/10
bluegill sunfish. No mortality, however, was observed in 10 bluegills exposed to 12.5 mg/L (Muska and Hall
1980). Thus, mortality does not appear to be treatment related. Since no signs of toxicity were observed in any
study, NOEC values are placed at the highest concentration of sulfometuron methyl tested in each study–7.3 mg/L
for fathead minnows (Muska and Driscoll 1982), 12.5 mg/L (Muska and Hall 1980) and 150 mg/L (Brown 1994a)
in bluegill sunfish, and 12.5 mg/L (Muska and Trivits 1980b) and 150 mg/L (Brown 1994b) in rainbow trout.
Muska and Driscoll (1982) is the only study available regarding the toxicity of sulfometuron methyl to fish eggs
or fry. These investigators observed no effects on fathead minnow embryo hatch, larval survival, or larval growth
over 30 day exposure periods in which the measured average concentrations were 0.06, 0.14, 0.32, 0.65, and 1.17
mg a.i./L.

Amphibians (Aquatic Life-stages)
The toxicity of sulfometuron methyl to amphibians has been evaluated in a single study in African clawed frogs
(Xenopus laevis, Fort 1998 as cited in SERA (2004a)). Results show that short-term (96 hours) and longer-term
(14 and 30 days) exposure to the sulfometuron methyl resulted in alterations in limb development, organogensis,
and metamorphosis. The most sensitive endpoint examined in this study was metamorphosis. To enhance
solubility of the test material, DMSO (1% v/v) was added; the authors state that this concentration of DMSO did
not adversely alter normal larval development. The author did not state whether data were reported in terms of mg
sulfometuron methyl/L or mg Oust®/L. Taking the most conservative approach, the authors of SERA (2004a)
assumed that the values are to be expressed in terms of mg Oust®/L to avoid any complications from the use of
the DMSO in the test done with sulfometuron methyl. Due to the higher water solubility of Oust®, acute toxicity
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studies could test much higher concentrations than those evaluated in studies on technical grade sulfometuron
methyl. Unfortunately, since the full dose-response relationship could not be defined in studies with technical
grade sulfometuron methyl, comparisons of LC50 values of Oust® and technical grade sulfometuron methyl are of
limited value.
The effects of short-term exposures to sulfometuron methyl on lethality and organogensis were studied in
blastulae stage embryos of the African clawed frog (Xenopus laevis, Fort 1998 as cited in SERA (2004a)). The
embryos were exposed to concentrations of sulfometuron methyl ranging from 0.001 to 10 mg Oust®/L (the limit
of solubility) for 4 days. No mortality was observed at concentrations up to 0.1 Oust® mg/L (0.00075 to7.5 mg
a.i./L). Although 2.5% morality was observed at the 0.38 mg a.i./L mg/L concentration, this was not statistically
different from the control group. Malformations observed in this study include miscoiling of the gut, incomplete
lens formation of the eye, and abnormal craniofacial development. The severity of these malformations was
graded as moderate. At the highest concentration tested, malformations were observed in 100% of animals.
NOAEL [0.38 mg a.i./L] and LOAEL [0.75 mg a.i./L] values are the same for both mortality and malformations.
The effects of longer-term exposure on organogensis was studied by exposing blastula stage embryos to
concentrations of sulfometuron methyl ranging from 0.001 to 10 mg Oust®/L for 30 days. Malformations were
observed in 100% of animals at concentrations of 1.0 mg/L and 10.0 mg/L (0.75 and 7.5 mg a.i./L). A decrease in
tail resorption rates, a morphological indicator of thyroid disruption, was observed in blastula stage embryos
exposed to sulfometuron methyl for 14 days. In animals exposed for 14 days to concentration ranging from
0.0001 to 1 mg/L (0.000075 to 0.75 mg a.i./L), resorption rates were increased in the 0.001 and 0.01 mg/L
(0.00075 and 0.0075 mg/L) treatment groups. Effects were partially reversed by the addition of thyroxin. Results
indicate that exposure to sulfometuron methyl adversely affects metamorphosis in frogs at concentrations of
0.00075 mg a.i./L, but this is greater than the ANF water quality protection criterion of 0.00021 mg/L.

Aquatic Invertebrates
Acute toxicity studies on technical grade sulfometuron methyl have been conducted in Daphnia magna (Brown
1994b, Muska and Trivits 1980a), and on Oust® have been conducted in Daphnia magna (Wetzel 1984), crayfish
(Naqvi et al. 1987), and four other species of fresh water aquatic invertebrates (Naqvi and Hawkins 1989).
Chronic exposure to technical grade sulfometuron methyl was studied in Daphnia magna (Baer 1990). No field
studies on the effect of sulfometuron methyl in aquatic invertebrates were identified in the published literature or
the U.S. EPA files.
Acute exposure to sulfometuron methyl appears to be relatively non-toxic to aquatic invertebrates, based on acute
bioassays in Daphnia (Muska and Trivits 1980a, Brown 1994b, Wetzel 1984), crayfish (Naqvi et al. 1987), and
field-collected species of Diaptomus, Eucyclops, Alonella, and Cypria (Naqvi and Hawkins 1989). For studies on
technical grade sulfometuron methyl in Daphnia, 48 hour LC50 values range from > 12.5 mg/L (Muska and
Trivits 1980a) to >150 mg/L (Brown 1994b), the maximum concentrations tested. In the Muska and Trivits
(1980a) study, mortality was observed in 1 of 10 daphnids in the lowest exposure group (0.125 ppm) (Muska and
Trivits 1980a) and in the DMF control group, but not in groups exposed to 1.25 and 12.5 ppm. Thus, mortality
does not appear to be related to sulfometuron methyl exposure.
The LC50 value reported in Daphnia for Oust® is considerably higher than for technical grade sulfometuron
methyl (8500 mg Oust/L or 6375 mg a.i./L), with a NOEC of 2400 mg Oust®/L (1800 mg a.i./L) and an LOEC of
3200 mg Oust®/L (2400 mg a.i./L) (Wetzel 1984). High LC50 values ranging from 802 mg Oust®/L (602 mg a.i./L)
in Alonella sp. to 2241 mg Oust®/L (1681 mg a.i./L) in Cypria sp. were reported by Naqvi and Hawkins 1989,
with LOEC values for both species of 100 mg Oust®/L (75 mg a.i./L), the lowest dose tested. The highest LC50
value of 12,174 mg/L was reported in crayfish (Naqvi et al. 1987). Neither of the Naqvi studies specifically state
whether data are reported in terms, of mg Oust®/L or mg a.i./L, although it is implied that data are reported in
terms of the formulation; taking the most conservative approach, the authors of SERA (2004a) inferred that data
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are reported in terms of mg Oust®/L. However, regardless of how these data are expressed, crayfish appear to be
far more tolerant to the effects of sulfometuron methyl than other aquatic invertebrate species tested based on
LC50 values. Due to the higher water solubility of Oust®, acute toxicity studies could test much higher
concentrations than those evaluated in studies on technical grade sulfometuron methyl. Unfortunately, since the
full dose-response relationship could not be defined in studies with technical grade sulfometuron methyl,
comparisons of LC50 values of Oust® and technical grade sulfometuron methyl are of limited value.
One daphnid reproduction study on technical grade sulfometuron methyl was conducted (Baer 1990). As
indicated in Appendix 6 (SERA 2004a), the number of neonates per surviving adult was significantly reduced at
24 mg/L but not at 97 mg/L or any of the lower concentrations. The authors report the NOEC as 6.1 mg a.i./L.
Although the effect observed at 24 mg/L may have been a random variation, it is treated as an LOEC for the
purpose of this risk assessment. While this approach may be regarded as conservative, in the absence of additional
studies regarding reproductive effects in aquatic invertebrates, the approach seems prudent. Studies investigating
effects of chronic exposure to sulfometuron methyl formulations were not identified in the available literature.

Impact on Soil Nutrient Cycling and Soil Productivity
SERA (2004a, section 4.1.2.5) reports that sulfometuron methyl, at concentrations as low as 0.2 µM [73 µg/L] in
a liquid glucose medium, caused significant growth inhibition in Salmonella typhimurium after exposure periods
of less than 3 hours (Epelbaum et al. 1996). In plate cultures using solid growth media, Burnet and Hodgson
(1991) found that sulfometuron methyl also inhibited the growth of several soil microorganisms. However, at
concentrations up to 1000 µg/g soil, no effects were observed on the microbial populations and at soil
concentrations ranging from 0.098 to 0.98 ppm no significant effects were observed on nitrate production, or
cellulose, protein or starch metabolism (Anderson and Berg 1980). From this we conclude the proposed use of
sulfometuron methyl will not adversely affect soil nutrient cycling or soil productivity. (see additional discussion
of this topic in Appendix G-1 p. G1-106).

Aquatic Plants
The toxicity of sulfometuron methyl has been examined in both algae and aquatic macrophytes. Study results are
summarized in Appendix 6 (SERA 2004a). Studies on the mechanism of action of sulfometuron methyl in aquatic
plants were not identified. However, sulfometuron methyl is assumed to have the same mechanism in aquatic
plants as in terrestrial plants (i.e., the inhibition of ALS). As might be expected for an herbicide, aquatic plants are
far more sensitive than aquatic animals to the effects of sulfometuron methyl.
Little information is available on the effects of sulfometuron methyl on aquatic macrophytes, one 7day exposure
study in Hydrilla verticillata (Byl et al. 1994), an aquatic angiosperm commonly called Hydrilla or water thyme,
and one 14 day exposure study in Lemna gibba, a species of duckweed (Kannuck and Sloman 1995). For the Byl
et al. (1994) study, the authors did not state whether data were reported in terms of mg sulfometuron methyl/L or
mg Oust®/L. Taking the most conservative approach, values are assumed to be expressed in terms of mg Oust®/L
(note previous comments about use of DMSO and limited water solubility of sulfometuron methyl). In Hydrilla,
the 7 day EC50 value for growth inhibition was reported as 10 µg Oust®/L (7.5µg a.i./L), with an NOEC value for
growth inhibition of 1 g Oust®/L (0.75 µg a.i./L). In duckweed exposed to technical grade sulfometuron methyl
for 14 days, the most sensitive effect was on frond count, with an EC50 value of 0.462 µg a.i./L and an NOEC of
0.207 µg a.i./L. No field studies on the effects of sulfometuron methyl in aquatic macrophytes were identified in
the available literature.
Three studies have investigated the effects of sulfometuron methyl on algae (Hoberg 1990, Landstein et al. 1993,
Thompson 1994), with dose-response data available in Selenastrum capricornutum (Hoberg 1990) and Anabaen
flosaquae (Thompson 1994). Based on growth inhibition as measured by cell density, Selenastrum
capricornutum, with a 120 hour EC50 value of 4.6 µg/L (Hoberg 1990), appears to be more sensitive to the effects
of sulfometuron methyl than Anabaen flosaquae, with a 120 hour EC50 value of 65 µg/L (Thompson 1994). In the
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Hoberg study, growth stimulation was observed at concentrations up to 2.5 µg/L following 72 hours of exposure;
thus, the NOEC could be taken as 2.5 µg/L. In Navicula pelliculosa exposed to 370 µg/L, no growth inhibition
was observed (Thompson 1994); thus, the NOEC for Navicula pelliculosa is 370 µg/L. No field studies on the
effects of sulfometuron methyl in aquatic macrophytes were identified in the available literature.

Dose Response Assessment for Sulfometuron Methyl
The dose response assessment used by SERA (2004a, b) is used for this assessment as well. Critical toxicity
values for sulfometuron methyl are summarized in Table 3. The basis of the SERA dose response assessment is as
follows:

Toxicity to Terrestrial Wildlife
Mammals
As summarized in the dose-response assessment for the human health risk assessment (Appendix G1, Section 6)),
according to a Federal Registry Notice, the U.S. EPA has derived a chronic RfD of 0.24 mg/kg/day based on a
NOAEL for bladder toxicity of 500 ppm dietary sulfometuron methyl (equivalent to 24.4 mg/kg/day) and a 100fold safety factor (U.S. EPA 1997). Although an RfD has been derived by U.S. EPA, a more conservative
provisional reference dose of 0.02 mg/kg/day was derived from data reported in the 2 year feeding study in rats by
Mullin (1984). The provisional reference dose is based on the 2 mg/kg/day (50 ppm, dose conversions described
in SERA (2004a, Appendix 1) NOAEL for hematological effects in male rats and an uncertainty factor of 100: 10
for species-to-species extrapolation and 10 for sensitive subgroups in the human population. All of the potential
longer-term exposures of terrestrial mammals to sulfometuron methyl are substantially below the NOAEL of 2
mg/kg/day (see SERA 2004b, Worksheet G01); thus, it is not necessary to elaborate much more on the doseresponse assessment for longer-term exposures. A dose of 2 mg/kg/day is used to assess the consequences of all
longer-term exposures.
As discussed in Section 3.3.3 (SERA 2004a), since the U.S. EPA has not derived an acute/single dose RfD for
sulfometuron methyl, a provisional acute RfD is calculated as 0.87 mg/kg/day. The provisional acute RfD is based
on a NOAEL for dietary exposure of 86.6 mg/kg/day (1000 ppm, dose conversions described in SERA (2004a,
Appendix 1) reported for decreased maternal and fetal body weights in rats following 10 day gestational exposure
of dams (Lu 1981) and margin of exposure of 100. All of the potential acute exposures of terrestrial mammals to
sulfometuron methyl are substantially below the NOAEL of 87 mg/kg/day (see SERA 2004b, Worksheet G01);
thus, it is not necessary to elaborate much more on the dose-response assessment for acute exposures. A dose of
87 mg/kg/day is used to assess the consequences of all acute exposures.

Birds
As discussed in the hazard section, results of all acute exposure studies in birds show that sulfometuron methyl
has very low toxicity, with LD50 values exceeding 5000 mg/kg by gavage (Dudeck and Bristol 1981a) and
exceeding 5620 ppm in the diet (equivalent to 1068 mg/kg/day, dose conversions described in SERA (2004a,
Appendix 4) (Fink et al. 1981). Only one study reported signs of toxicity following acute sulfometuron methyl
exposure, a gavage study in mallard ducks using single doses of technical grade sulfometuron methyl ranging
from 312 to 5000 mg/kg (Dudeck and Bristol 1981a). Results show that compared to control birds, male birds, but
not females, had decreased weight gain at doses of 625 mg/kg and higher. Although the decrease in weight gain
did not exhibit dose-dependence with respect to the magnitude of effect, the NOAEL for changes in body weight
is 312 mg/kg. For this risk assessment, the NOAEL for acute exposure to birds is taken as 312 mg/kg/day. No
chronic exposure studies in birds were identified in the available literature.
However, LD50 values obtained from acute exposure studies in both mammals and birds are of similar magnitude
and show that both birds and mammals appear to have a very low order of toxicity to sulfometuron methyl. In the
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absence of chronic exposure data in birds, the NOAEL of 2 mg/kg/day obtained in rats is used for chronic
exposure of birds to sulfometuron methyl.

Terrestrial Invertebrates
Two standard bioassays were conducted on the toxicity of sulfometuron methyl to bees, as detailed in Section
4.1.2.3 (SERA 2004a). Results of these studies yield LD50 values of sulfometuron methyl greater than the highest
dose tested in each study–12.5 µg/bee (Du Pont de Nemours 1983) and 100 µg/bee (Hoxter and Smith 1990,).
Using a body weight of 0.093 g for the honey bee (USDA/APHIS 1993), these values correspond to doses of
about 134 to 1075 mg/kg [0.0125 mg/0.000093 kg to 0.1 mg/0.000093 kg]. For the purposes of this risk
assessment, the NOAEL 1075 mg/kg will be used for risk characterization.

Terrestrial Plants (Vascular)
Sulfometuron methyl is an herbicide and causes adverse effects in a variety of non-target plant species (Section
3.1.2.4 and Appendix 4 in SERA 2004a). The most relevant studies for assessing the effects of direct spray or
drift are the series of bioassays conducted by Drake (1990) and McKelvey (1995). The more recent study by
McKelvey (1995) clearly defines NOEC’s for growth inhibition, whereas the earlier study by Drake (1990) did
not.
For assessing the potential consequences of exposure to nontarget plants via runoff, results of pre-emergence
studies are used from the study by McKelvey (1995). In this assay, the most sensitive species based on the NOEC
are rape, tomato, sorghum, wheat, and corn with an NOEC of 0.0000086 lb a.i./acre. Onion, pea, cucumber, and
soybean are most tolerant species based on the NOEC, 0.00026 lb/acre. These values are used in Worksheet G04
to assess the risks to nontarget plant species from soil contamination associated with the runoff of sulfometuron
methyl from the application site.
For assessing the impact of drift, bioassays on vegetative vigor from the study by McKelvey (1995) will be used.
In this assay, the most sensitive species based on the NOEC is corn with an NOEC of 0.000024 lb a.i./acre. The
most tolerant species based on the NOEC is pea with an NOEC of 0.00078 lb a.i./acre. These NOEC values are
used in Worksheets G05a and G05b for characterizing risks associated with off-site drift.
Monitoring done on the ANF indicates little off-site drift, which may be a better representation of conditions on
the ANF than those predicted by drift models. See later discussion of buffers.

Aquatic Organisms
The toxicity values used in this risk assessment are summarized in Worksheet G03 (SERA 2004b) based on the
information presented in the hazard section.

Fish
Fish do not appear to be highly sensitive to sulfometuron toxicity, although investigations of the acute LC50 have
been hampered by the limited water solubility of sulfometuron methyl. Results of all acute exposure studies yield
LC50 values at the highest concentration tested in each study, a range of >7.3 mg/L in fathead minnow (Muska and
Driscoll 1982) to >150 mg/L in bluegill sunfish (Brown 1994a) and rainbow trout (Brown 1994b). For this risk
assessment, the NOEC of 7.3 mg/L in fathead minnow is used for the most sensitive species and the NOEC of
150 mg/L in bluegill sunfish and rainbow trout is used for the most tolerant species. Due to the limited water
solubility of sulfometuron methyl, the most sensitive and tolerant species cannot truly be identified, and it is quite
possible that no species would respond at concentrations of 150 mg/L or substantially higher. However, for this
risk assessment, fathead minnows are considered to be approximately 20 times more sensitive to sulfometuron
methyl toxicity than bluegill sunfish and rainbow trout.
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Toxicity values for chronic toxicity may be based on the available egg-and-fry/early life stage studies; only one
study of chronic exposure in fish, a 90 day exposure of fathead minnow, was identified in the available literature
(Muska and Driscoll 1982). No effects on fathead minnow embryo hatch, larval survival, or larval growth were
observed over 30 day exposure periods at measured average concentrations up to 1.17 mg a.i./L. As discussed
above for acute exposure studies in fish, it is not possible to identify with certainty the most sensitive and tolerant
species based on the available data. Thus, for this risk assessment, the NOEC of 1.17 mg/L is used for both the
most sensitive and tolerant species for chronic exposure.

Amphibians
As discussed in the hazard section and summarized in SERA (2004a, Appendix 7), the toxicity of acute and
chronic exposure to sulfometuron methyl to amphibians has been evaluated in a single study in African clawed
frogs (Xenopus laevis, Fort 1998 as cited in SERA (2004b)). In this report, the author did not state whether data
were reported in terms of mg sulfometuron methyl/L or mg Oust®/L. Taking the most conservative approach,
SERA (2004a) authors assumed the values are to be expressed in terms of mg Oust®/L (note see earlier discussion
about difficulty of testing sulfometuron methyl due to limited solubility in water). For this risk assessment, the
acute NOEC of 0.38 mg a.i./L for both lethality and malformations and the chronic NOEC of 0.00075 mg a.i./L
for decreased tail resorption rate will be used. Since no studies on other amphibian species were identified in the
available literature, it is not possible to identify a most tolerant and most sensitive amphibian species.

Aquatic Invertebrates
Studies assessing the toxicity of sulfometuron methyl have been conducted in several species of aquatic
invertebrates, as detailed in the hazard section and SERA (2004a, Appendix 6). As reported for studies in fish,
studies on the toxicity of technical grade sulfometuron methyl have been somewhat hampered by the limited
water solubility of sulfometuron methyl. Although studies have been conducted using both technical grade
sulfometuron methyl and Oust®, studies using Oust are considered to be most relevant to this risk assessment.
Based on the results of acute exposure studies, the most sensitive aquatic invertebrates appear to be Alonella sp.
and Cypria sp., with LOAEC values of 100 mg Oust®/ L (75 mg a.i./L) (Naqvi and Hawkins 1989). Since 100 mg
Oust®/L was the lowest concentration tested, NOEC values could not be determined. Although Naqvi and
Hawkins (1989) do not specifically state whether data are reported as mg a.i./L or mg Oust®/L, it is implied that
data are reported in terms of the formulation; taking the most conservative approach, SERA (2004a) authors
assumed the values are to be expressed as mg Oust®/L (see comments above about using this approach due to
limited water solubility of sulfometuron methyl).
Based on reported NOAEC values, Daphnia appear to be the most tolerant species, with an LC50 of 6375 mg
a.i./L, an NOAEC of 1800 mg a.i./L and an LOAEC of 2400 mg a.i./L (Wetzel 1984). A higher LC50 value of
12,175 mg/L was reported in crayfish, however an NOAEC and LOAEC values were not reported (Naqvi et al.
1987). For this risk assessment for acute exposure of aquatic invertebrates, the LOAEC of 75 mg a.i./L in
Alonella sp. and Cypria sp. will be used for the most sensitive species, and the NOAEC of 2400 mg a.i./L will be
used for the most tolerant species. Comparison of LOAEC values for Daphnia (2400 mg a.i./L) and Alonella and
Cypria (75 mg a.i./L) show that Daphnia have a relative potency factor of 32 (i.e., Daphnia are 32 times more
tolerant than Alonella and Cypria to acute exposure of sulfometuron methyl).
Data regarding chronic exposure to aquatic invertebrates are only available from a single reproductive study with
technical grade sulfometuron methyl in Daphnia (Baer 1990). As discussed in Section 4.1.3.3 (SERA 2004a), the
number of neonates per surviving adult was significantly reduced at 24 mg a.i./L but not at 97 mg a.i./L or any of
the lower concentrations. The authors report the NOEC as 6.1 mg a.i./L. Although the effect observed at 24 mg/L
may have been a random variation, it is treated as an LOEC for the purpose of this risk assessment. While this
approach may be regarded as conservative, in the absence of additional studies regarding reproductive effects in
aquatic invertebrates, the approach seems prudent.
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Thus, the NOEC of 6.1 mg a.i./L will be used to assess the risk of chronic exposure to the most tolerant species.
Although no data are available to determine the most sensitive species for chronic exposures, parallels can be
drawn to the acute exposure studies. As discussed above, the relative potency factor comparing Daphnia to
Alonella and Cypria based on acute LOAEC values is 32, (i.e., Daphnia are 32 times more tolerant to
sulfometuron methyl toxicity than Alonella and Cypria in acute exposures). Using the relative potency factor for
acute exposures of 32 and the chronic NOEC in Daphnia of 6.1 mg/L, an NOEC for Alonella and Cypria is
estimated to be 0.19 mg/L [6.1 mg/L ÷ 32 = 0.19 mg/L]. This surrogate NOEC for chronic exposure in Alonella
and Cypria will be used to estimate the chronic NOEC for the most sensitive species.

Aquatic Plants
The relevant data on the toxicity of sulfometuron methyl to aquatic plants is summarized in SERA (2004a,
Appendix 6). The most sensitive algal species appears to be Selenastrum capricornutum, with a72 hour NOAEC
value for growth inhibition based on cell density of 2.5 µg/L (0.0025 mg/L) (Hoberg 1990). The 120 hour
NOAEC in Navicula pelliculosa for growth inhibition is reported as 370 µg/L (0.37 mg/L) and is the value used
for the most tolerant species (Thompson 1994). The maximum exposure period in all studies was 120 hours; no
long-term exposure studies were identified in the available literature. Therefore, for risk characterization for both
acute and chronic exposure, the NOAEC 0.0025 mg/L will be used as the most sensitive species and the NOAEC
of 0.37 for the most tolerant species.
Only two studies in aquatic plants were identified in the available literature, a 7 day exposure study in Hydrilla
using Oust® (Byl et al. 1994) and a 14 day exposure study in Lemna (duckweed) using technical grade
sulfometuron methyl (Kannuck and Sloman 1995). For the Byl et al. (1994) study, the authors did not state
whether data were reported in terms of mg sulfometuron methyl/L or mg Oust®/L. Taking the most conservative
approach, SERA (2004a) assumed that the values are to be expressed in terms of mg Oust®/L (see comments
above about using this approach due to limited water solubility of sulfometuron methyl).
In Hydrilla, the 7 day EC50 value for growth inhibition was reported as 10 µg Oust®/L (7.5 µg a.i./L), with an
NOAEC of 1 µg Oust®/L (0.75 µg a.i./L). In duckweed exposed to technical grade sulfometuron methyl for 14
days, the most sensitive effect was on frond count, with an EC50 of 0.46 µg a.i./L (0.00046 mg a.i./L) and an
NOAEC of 0.21 µg a.i./L (0.00021 mg/L). Comparison of NOAEC values for the two species are similar,
although the duckweed appears to be slightly more sensitive than Hydrilla. However, due to differences in the
exposure period in these two studies, it is not possible to determine which, if either, of these two species is more
sensitive to sulfometuron toxicity. Taking the most conservative approach, the lower NOAEC value of 0.00021
mg a.i./L in duckweed will be used for both the sensitive and tolerant species. Since data are only available for 14
days, this value will also be used for both acute and chronic exposures.
Based on this hazard analysis, we conclude the toxicity values in Table 5 are most relevant and appropriate for the
risk analysis. Typically these values are the NOAEL for the most sensitive species of a given type.
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Table 5. Critical toxicity values for sulfometuron methyl risk analysis
Type of Organism

Critical Toxicity Value

Mammal
acute exposure
87 mg/kg
chronic exposure
2 mg/kg/day
Bird
acute exposure
312 mg/kg
chronic exposure
2 mg/kg/day
Honey Bee
acute exposure
1075 mg/kg
Fish, Tolerant Species
acute exposure
150 mg/L
chronic exposure
1.17 mg/L
Fish, Sensitive Species
acute exposure
7.3 mg/L
chronic exposure
1.17 mg/L
Amphibians
acute exposure
0.38 mg/L
chronic exposure
0.00075 mg/L
Aquatic Invertebrates (acute exposure)
Tolerant Species
1800 mg/L
Sensitive Species
75 mg/L
Aquatic Invertebrates (chronic exposure)
Tolerant Species
6.1 mg/L
Sensitive Species
0.19 mg/L
Aquatic Plants, Algae (acute and chronic exposure)
Tolerant Species
0.37 mg/L
Sensitive Species
0.0025 mg/L
Aquatic Plants, Macrophytes (acute and chronic exposure)
Tolerant and Sensitive Species 0.00021 mg/L
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Type of Value
Acute NOAEL
Chronic NOAEL
Acute NOAEL
Chronic NOAEL
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
LOEC
NOEC
NOEC
NOEC
NOEC
NOEC
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SECTION D. EXPOSURE ASSESSEMENT
Both typical and maximum exposure estimates were made for representatives of each group based on the three
major exposure routes: inhalation, dermal, and ingestion. Contact may occur as direct spray, indirect contact with
contaminated vegetation, grooming activities, and ingestion of contaminated food, water, or prey species. The
highest exposures for terrestrial vertebrates will occur after the consumption of contaminated vegetation or
contaminated insects (SERA 2003a). Sulfometuron methyl and glyphosate degrade relatively rapidly, and sites are
normally treated once or in the case of the management goal of sustaining forest cover, occasionally twice per 80
year rotation. Maintaining openings for wildlife and treatment of invasive species may require more frequent
application, but these sites tend to be small and are scattered, so no analysis of chronic wildlife dosing was done.
Since neither herbicide bioaccumulates, long-term persistence in food chains and subsequent toxic effects were
not considered a problem and were not analyzed.
Typical application methods to be used on the ANF include mechanical ground application and manual ground
application. The application methods are discussed in detail in Appendix G1, Section 2. Mechanical ground
applications in forested areas will be done with vehicle mounted air blast sprayers. In areas already open (i.e.,
with little forest cover), tractor or ATV mounted sprayers may be used. Manual ground application of herbicides
will include foliar spraying using backpack equipment, or cut surface treatment.
This exposure assessment first addresses glyphosate, and then it addresses sulfometuron methyl. The assessment
relies on the assumptions and methods used by SERA for glyphosate (SERA 2003a, b) and sulfometuron methyl
(SERA 2004a, b). The behavior and fate of glyphosate in the air, plants, soil, groundwater, and surface waters is
addressed in Appendix G1, Section 4. The behavior and fate of sulfometuron methyl in air, plants, soil,
groundwater, and surface waters is addressed in Appendix G1, Section 7.

Variability
Variability reflects the knowledge of how things may change. For example, various estimates involve
relationships in which a most likely (central) estimate can be calculated. Where appropriate the upper and lower
limits of the estimate are used in considering variability. In this document we use the terms central, upper, and
lower where needed in considering variability.

Terrestrial and Aquatic Species Exposure Assessment for Glyphosate
The typical and maximum rates of application on the ANF are shown in Table 6. The typical and maximum rates
on the ANF range from 1-4 lbs/acre. Differences in rates of application used on ANF are accounted for in the
results of the risk analyses. The typical and maximum anticipated acres treated are in Table 7.
Table 6. Typical and maximum application rates on the ANF for glyphosate

Application Method

Sustaining forest
cover/forest products
and Improvements

Developing/maintaining
wildlife habitat/visual
enhancements

Control/treat
invasive species

Typical [maximum] (lbs a.i./acre)
Mechanical
(broadcast foliar)
Air blast
Manual
(directed foliar)
Backpack/hand sprayer
Cut surface
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1.0 [2.0]

1.0 [2.0]

1.0 [2.0]

1.0 [2.0]

1.0 [2.0]

2.0 [4.0]

2.0 [3.0]

2.0 [3.0]

1.0 [2.0]
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The data in Table 6 was used in estimating the exposure values in Table 8.
Table 7. Typical and maximum anticipated number of acres treated per year with glyphosate on
the ANF for 2006 to 2020

Application Mtechod

Sustaining forest
cover/forest products
and Improvements

Developing/maintaining
wildlife habitat/visual
enhancements

Control/treat
invasive species

Typical [maximum] (acre/year)
Mechanical
(broadcast foliar)
Air blast
Manual
(directed foliar)
Backpack/hand
sprayer
Cut surface

1300 [3500]

10 [20]

5 [10]

180 [300]*
58 [117] riparian areas

30 [60]*
3 [6] riparian areas

30 [60]*
7 [14] riparian areas

300 [450]*
12 [24] riparian areas

10 [25]*
2 [4] riparian areas

15 [30]*
4 [8] riparian areas

Total acres all application methods and vegetation management objectives: Typical: 1,880 acres,
Maximum: 4,455 acres
The number of acres that fall within riparian areas is in italics
*Includes acres in riparian areas

Riparian areas are listed on a separate line in this table to show that glyphosate treatments would be needed there
because they have similar interference problems as the rest of the ANF. These acres listed for riparian areas are
included in the total acres proposed for treatment in each column for a particular application method; they are not
additional acres to be treated. The same water buffer strips and mitigation measures would apply to riparian areas
as to the rest of the ANF. The data in Table 7 are not used explicitly in the exposure analysis but are presented to
provide perspective on the extent of such operations.
The following is the basis for SERA’s (2003a, b; 2004a, b) method for exposure assessments:

Terrestrial Wildlife
Terrestrial animals might be exposed to any applied herbicide from direct spray, the ingestion of contaminated
media (vegetation, prey species, or water), grooming activities, or indirect contact with contaminated vegetation.
In this exposure assessment, estimates of oral exposure are expressed in the same units as the available toxicity
data (i.e., oral LD50 and similar values). As in the human health risk assessment, these units are usually expressed
as mg of agent per kg of body weight and abbreviated as mg/kg body weight. For dermal exposure, the units of
measure usually are expressed in mg of agent per cm2 of surface area of the organism and abbreviated as mg/cm2.
In estimating dose, however, a distinction is made between the exposure dose and the absorbed dose. The
exposure dose is the amount of material on the organism (i.e., the product of the residue level in mg/cm2 and the
amount of surface area exposed), which can be expressed either as mg/organism or mg/kg body weight. The
absorbed dose is the proportion of the exposure dose that is actually taken in or absorbed by the animal.
For the exposure assessments discussed below, general allometric relationships are used to model exposure.
Estimates of exposure are given for both a small and a large mammal as well as a small and a large bird. For
many compounds, allometric relationships for interspecies sensitivity to toxicants indicate that for exposure levels
expressed as mg toxicant per kg body weight (mg/kg body weight), large animals, compared with small animals,
are more sensitive.
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As discussed in (Appendix G1, Section 3), the limited data on glyphosate suggest that larger mammals
(specifically the dog), appear to be more sensitive to glyphosate than smaller mammals (i.e., rats and mice) but
the data are not adequate to support the development of quantitative allometric relationships for toxicity. There
are no data to assess species sensitivity in small and large birds.
The exposure assessments for terrestrial animals are summarized in (SERA 2003a, Table 4-3). As with the human
health exposure assessment, the computational details for each exposure assessment presented in this section are
provided in Worksheets F01 through F14 (SERA 2003b). This table (Table 8) is derived from (SERA 2003a,
Table 4-3), with the values adjusted proportionally to reflect the rates of application used on the ANF. The ANF
applications rates of 1, 2, 3 and 4 lb/acre are included in this table. The 1 lb/acre rate is the most widely used rate
on the ANF, although rates of 2 lb/acre are also used in airblast, backpack and cut surface treatments for all forest
management objectives. The 3 lb/acre rate is only used in the cut surface method of application to sustain forest
cover and for wildlife habitat management objectives. The 4 lb/acre rate is only used for control of invasive
species in back pack applications.
In the SERA risk assessment, they calculate exposure and risk values for three ranges of condition called lower,
central, and upper, to take into account variability in environmental conditions and uncertainties with respect to
exposure. Lower estimates are meant to encompass the range of environmental conditions and uncertainties
expected to produce the lowest levels of exposure. The central values are meant to encompass the range of
environmental conditions and uncertainties expected to produce the most likely levels of exposure. The upper
values are meant to encompass the range of environmental conditions and uncertainties expected to produce the
highest levels of exposure.
The central value is the “most likely” value. For perspective, the lower value is 10 times less than the upper value,
thus the table provides for a 10-fold level of uncertainty, and provides a conservative approach to this assessment.
Also, note that the section on environmental behavior of glyphosate in Appendix G1, Section 4 and the discussion
in SERA (2003a) provide the basis for deriving the values reported in Table 8.)
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Table 8. Summary of exposure scenarios for terrestrial animals for ANF glyphosate application rates of 1, 2, 3 and 4 lbs a.i./acre
(equivalent to 0.75, 1.25, 2.25, and 3.0 lbs a.e./acre, respectively)
Central

Lower

Scenario

Upper

ANF Application Rates (lbs a.i./acre)
1.0

2.0

3.0

4.0

1.0

2.0

3.0

4.0

1.0

2.0

3.0

4.0

Acute/Accidental Exposures (mg/kg)
Direct Spray
small mammal, first-order absorption
small animal, 100% absorption
bee, 100% absorption

0.18

0.3

0.6

0.71

0.06

0.09

0.19

0.23

0.43

0.72

1.44

1.72

18.19

30.31

60.62

72.75

18.19

30.31

60.62

72.75

18.19

30.31

60.62

72.75

120.38

200.62

401.25

481.5

120.38

200.62

401.25

481.5

120.38

200.62

401.25

481.5

0.32

0.54

1.07

1.28

0.32

0.54

1.07

1.28

0.79

1.32

2.64

3.16

Contaminated Vegetation
small mammal
large mammal
large bird

12.9

21.5

43

51.6

12.9

21.5

43

51.6

36.41

60.69

121.38

145.65

20.18

33.62

67.25

80.7

20.18

33.62

67.25

80.7

57

95

190

228

Contaminated Water
small mammal, spill

1

1.66

3.32

3.99

0.4

0.66

1.32

1.59

2

3.32

6.65

7.98

0.002

0.004

0.007

0.009

0.0001

0.0002

0.0004

0.0004

0.04

0.07

0.15

0.18

28.12

46.88

93.75

112.5

28.12

46.88

93.75

112.5

84.38

140.62

281.25

337.5

0.35

0.59

1.18

1.42

0.07

0.12

0.24

0.28

1.06

1.77

3.54

4.24

small mammal, on-site

0.018

0.03

0.06

0.07

0.009

0.01

0.03

0.04

0.09

0.14

0.29

0.35

small mammal, off-site

0.0002

0.0003

0.0006

0.0007

0.00005

0.00008

0.0002

0.0002

0.002

0.003

0.005

0.006

large mammal, on-site

2.12

3.53

7.06

8.48

0.7

1.18

2.35

2.82

19.95

33.25

66.5

79.8

large mammal, off-site

0.071

0.12

0.24

0.28

0.04

0.07

0.14

0.16

0.37

0.62

1.24

1.49

large bird, on-site

3.32

5.5

11.05

13.26

1.11

1.84

3.69

4.42

31.2

52

104

124.8

large bird, off-site

0.11

0.19

0.37

0.45

0.06

0.11

0.21

0.26

0.58

0.98

1.95

2.34

0.0001

0.0002

0.0004

0.0004

0.00001

0.00002

0.00004

0.00004

0.0009

0.001

0.003

0.004

0.00004

0.00006

0.0001

0.0002

0.000002

0.000003

0.000006

0.000008

0.0005

0.0008

0.002

0.002

small mammal, stream
Contaminated Insects
small bird
Contaminated Fish
predatory bird, spill
Longer-term Exposures (mg/kg/day)
Contaminated Vegetation

Contaminated Water
small mammal
Contaminated Fish
predatory bird
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Direct Spray
In the broadcast application of any herbicide, wildlife species may be sprayed directly. Direct spray of wildlife is
not expected to be widespread because in airblast the noise is likely to cause animals to leave the area before
application occurs. In the case of the backpack and cut surface methods of application, wildlife are also likely to
leave the area to avoid contact with humans, and in addition the operator can avoid direct application on wildlife
that remain.
This scenario is similar to the accidental exposure scenarios for the general public discussed in Appendix G1,
Section 5. In a scenario involving exposure to direct spray, the extent of dermal contact depends on the
application rate, the surface area of the organism, and the rate of absorption. Note that the 1 lb/acre rate is the
most widely used rate on ANF, although rates of 2 lb/acre are also used in airblast, backpack and cut surface
treatments. The 3 lb/acre rate is only used in the cut surface method of application to sustain forest cover and for
wildlife habitat management objectives. The 4 lb/acre rate is only used for control of invasive species in back
pack applications.
For this risk assessment, three groups of direct spray exposure assessments are conducted (small mammal, firstorder absorption, small animal, 100% absorption, and bee, 100% absorption)
Small Mammal, First-order Absorption
This analysis is defined in Worksheet F01 (SERA 2003b). It involves a 20 g mammal that is sprayed directly over
one half of the body surface as the chemical is being applied. The range of application rates as well as the typical
application rate is used to define the amount deposited on the organism. The absorbed dose over the first day (i.e.,
a 24 hour period) is estimated using the assumption of first-order dermal absorption. In the absence of any data
regarding dermal absorption in a small mammal, the estimated absorption rate for humans is used (Appendix G1,
Section 4). An empirical relationship between body weight and surface area (Boxenbaum and D’Souza 1990) is
used to estimate the surface area of the animal. The estimates of absorbed doses in this scenario may bracket
plausible levels of exposure for small mammals based on uncertainties in the dermal absorption rate of
glyphosate.
Other, perhaps more substantial, uncertainties affect the estimates for absorbed dose. For example, the estimate
based on first-order dermal absorption does not consider fugitive losses [loss of the chemical in the form of gas,
fumes, vapor, dust, liquid after contact) from the surface of the animal and may overestimate the absorbed dose.
Conversely, some animals, particularly birds and mammals, groom frequently, and grooming may contribute to
the total absorbed dose by direct ingestion of the compound residing on fur or feathers. Furthermore, other
vertebrates, particularly amphibians, may have skin that is far more permeable than the skin of most mammals
(Moore 1964). Quantitative methods for considering the effects of grooming or increased dermal permeability are
not available.
Small Animal, 100% and Absorption
As a conservative upper limit, the second exposure scenario, detailed in SERA (2003b, Worksheet F02a), assumes
complete absorption (100% absorption) over day 1 of exposure.
Bee, 100% Absorption
Because of the relationship of body size to surface area, very small organisms, like bees and other terrestrial
insects, might be exposed to much greater amounts of glyphosate per unit body weight, compared with small
mammals. Consequently, a third exposure assessment is developed using a body weight of 0.093 g for the honey
bee (USDA/APHIS 1993). Because there is no information regarding the dermal absorption rate of glyphosate by
bees or other invertebrates, this exposure scenario, detailed in Worksheet F02b (SERA 2003b), also assumes
complete absorption over the first day of exposure.
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Large Mammals
Direct spray scenarios are not given for large mammals. As noted above, allometric relationships dictate that large
mammals will be exposed to lesser amounts of a compound in any direct spray scenario than smaller mammals.
The direct spray scenarios for the small mammal are substantially below a level of concern. Consequently,
elaborating direct spray scenarios for a large mammal would have no impact on the characterization of risk.
On the ANF, large mammals typically leave the areas to escape the noise from mechanized equipment or hand
treatment crews and would most likely not come in contact with directly sprayed herbicides.
Indirect Contact
As in the human health risk assessment (Appendix G1, Section 5), the only approach for estimating the potential
significance of indirect dermal contact is to assume a relationship between the application rate and dislodgeable
foliar residue. The study by Harris and Solomon (1992) is used to estimate that the dislodgeable residue will be
approximately 10 times less than the nominal application rate.
Unlike the human health risk assessment in which transfer rates for humans are available, there are no transfer
rates available for wildlife species. As discussed in Durkin et al. (1995), the transfer rates for humans are based on
brief (e.g. 0.5 to 1 hour) exposures that measure the transfer from contaminated soil to uncontaminated skin.
Species of wildlife are likely to spend longer periods of time, compared to humans, in contact with contaminated
vegetation.
It is reasonable to assume that for prolonged exposures a steady-state may be reached between levels on the skin,
rates of absorption, and levels on contaminated vegetation, although there are no data regarding the kinetics of
such a process. The bioconcentration data on glyphosate (Appendix G1, Section 5) as well as its high water
solubility and low octanol/water partition coefficient suggest that glyphosate is not likely to partition from the
surface of contaminated vegetation to the surface of skin, feathers, or fur. Thus, a plausible but conservative
partition coefficient is unity (i.e., the concentration of the chemical on the surface of the animal will be equal to
the dislodgeable residue on the vegetation).
Under these assumptions, the absorbed dose resulting from contact with contaminated vegetation will be onetenth that associated with comparable direct spray scenarios. As discussed in the risk characterization for
ecological effects, the direct spray scenarios result in exposure levels far below those of toxicological concern.
Consequently, details of the indirect exposure scenarios for contaminated vegetation are not further elaborated in
this document.

Ingestion of Contaminated Vegetation or Prey
Since glyphosate will be applied to vegetation, the consumption of contaminated vegetation is an obvious
concern, and separate exposure scenarios are developed for acute and chronic exposure scenarios for a small
mammal (SERA 2003b, Worksheets F04a and F04b) and large mammal (SERA 2003b, Worksheets F10, F11a,
and F11b) as well as large birds (SERA 2003b, Worksheets F12, F13a, and F13b).
A small mammal is used because allometric relationships indicate that small mammals will ingest greater amounts
of food per unit body weight, compared with large mammals. The amount of food consumed per day by a small
mammal (i.e., an animal weighing approximately 20 g) is equal to about 15% of the mammal's total body weight
(U.S. EPA/ORD 1989). When applied generally, this value may overestimate or underestimate exposure in some
circumstances. For example, a 20 g herbivore has a caloric requirement of about 13.5 kcal/day. If the diet of the
herbivore consists largely of seeds (4.92 kcal/g), the animal would have to consume a daily amount of food
equivalent to approximately 14% of its body weight [(13.5 kcal/day ÷ 4.92 kcal/g)÷20g = 0.137]. Conversely, if
the diet of the herbivore consists largely of vegetation (2.46 kcal/g), the animal would have to consume a daily
amount of food equivalent to approximately 27% of its body weight [(13.5 kcal/day ÷ 2.46 kcal/g)÷20g = 0.274]
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(U.S. EPA/ORD 1993, pp.3-5 to 3-6). For the SERA exposure assessment, the amount of food consumed per day
by a small mammal weighing 20 g is estimated at about 3.6 g/day from the general allometric relationship for
food consumption in rodents (U.S. EPA/ORD 1993, p. 3-6).
Contaminated vegetation
A large herbivorous mammal is included because empirical relationships of concentrations of pesticides in
vegetation, discussed below, indicate that grasses may have substantially higher pesticide residues than other
types of vegetation such as forage crops or fruits (Worksheet A04, SERA 2003b). Grasses are an important part of
the diet for some large herbivores, but most small mammals do not consume grasses as a substantial proportion of
their diet. Thus, even though using residues from grass to model exposure for a small mammal is the most
conservative approach, it is not generally applicable to the assessment of potential adverse effects. Hence, in the
exposure scenarios for large mammals, the consumption of contaminated range grass is modeled for a 70 kg
herbivore, such as a deer. Caloric requirements for herbivores and the caloric content of vegetation are used to
estimate food consumption based on data from U.S. EPA/ORD (1993). Details of these exposure scenarios are
given in Worksheet F10 (SERA 2003b) for acute exposures as well as Worksheets F11a and F11b (SERA 2003b)
for longer-term exposures.
For the acute exposures, the assumption is made that the vegetation is sprayed directly, i.e., the animal grazes on
site and assumes that 100% of the animals’ diet is contaminated. While appropriately conservative for acute
exposures, neither of these assumptions are plausible for longer-term exposures. Thus, for the longer-term
exposure scenarios for the large mammal, two sub-scenarios are given. The first is an on-site scenario that
assumes that a 70 kg herbivore consumes short grass for a 90 day period after application of the chemical. The
contaminated vegetation accounts for 10 to 100% of the diet assuming that the animal would spend 10 to 100% of
the grazing time at the application site. Because the animal is assumed to be feeding at the application site, drift is
set to unity, i.e., direct spray. This scenario is detailed in Worksheet 12a (SERA 2003b). The second sub-scenario
is similar except the assumption is made that the animal is grazing at distances of 25 to 100 feet from the
application site (lowering risk), but that the animal consumes 100% of the diet from the contaminated area
(increasing risk). For this scenario, detailed in Worksheet F12b (SERA 2003b), AgDRIFT is used to estimate
deposition on the off-site vegetation. Drift estimates from AgDRIFT are summarized in Worksheet A06, and this
model is discussed further in the section on off-site drift.
The consumption of contaminated vegetation is also modeled for a large bird. For these exposure scenarios, the
consumption of range grass by a 4 kg herbivorous bird, like a Canada goose, is modeled for both acute (SERA
2003b; Worksheet F12) and chronic exposures (SERA 2003b; Worksheets F13a and F13b). As with the large
mammal, the two chronic exposure scenarios involve sub-scenarios for on-site as well as off-site exposure.
For this component of the exposure assessment, the estimated amounts of pesticide residue in vegetation are based
on the relationship between application rate and residue rates on different types of vegetation. As summarized in
Worksheet A04 (SERA 2003b), these residue rates are based on estimated residue rates from Fletcher et al.
(1994).
As indicated in Section 3.2.3.6 (SERA 2003a), the empirical relationships recommended by Fletcher et al. (1994)
for fruit may somewhat overestimate concentrations on fruit based on the study by Siltanen et al. (1981). As
indicated in Worksheet A04 (SERA 2003b), Fletcher et al. (1994) estimate residue rates on leaves at 45 to 135
ppm per lb applied and on short grasses as 85 to 240 ppm per lb applied. Newton et al. (1994) found that initial
residues on “herbaceous vegetation” were typically in the range of 360 to 1273 ppm after the application of
glyphosate at a rate of 4.12 kg/ha or about 3.7 lb/acre (Newton et al. 1994, p. 1798, Table 3). This corresponds to
residue rates of about 97 to 344 ppm per lb applied per acre [360ppm to 1273 ppm ÷ 3.7 lb/acre]. This suggests
that the estimates of glyphosate on grasses could be somewhat underestimated using the residue rates from
Fletcher et al. (1994). The potential impact of this underestimate is discussed further in the risk characterization.
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Contaminated insects
Similarly, the consumption of contaminated insects is modeled for a small (10g) bird. No monitoring data have
been encountered on the concentrations of glyphosate in insects after applications of glyphosate. The empirical
relationships recommended by Fletcher et al. (1994) are used as surrogates as detailed in Worksheet F14 (SERA
2003b). To be conservative, the residue rates from small insects are used, i.e., 45 to 135 ppm per lb/ac, rather than
the residue rates from large insects, i.e., 7 to 15 ppm per lb/ac. As detailed in Worksheet F14 (SERA 2003b), this
approach yields dose estimates of about 20 to 800 mg/kg bw for a small bird. This is higher than any monitored
residues in terrestrial animals by factors or about 10 to 400 and is likely to be grossly conservative (Newton et al.
1984, p. 1148, Table II).
Contaminated fish
In addition to the consumption of contaminated vegetation and insects, glyphosate may reach ambient water and
bioconcentrate in fish. Thus, a separate exposure scenario is developed for the consumption of contaminated fish
by a predatory bird in both acute (SERA 2003b, Worksheet F08) and chronic (SERA 2003b, Worksheet F09)
exposures. Because predatory birds usually consume more food per unit body weight than do predatory mammals
(U.S. EPA 1993, pp. 3-4 to 3-6), separate exposure scenarios for the consumption of contaminated fish by
predatory mammals are not developed.

Terrestrial Plants
In general, the primary hazard to non-target terrestrial plants associated with the application of most herbicides is
unintended direct deposition or spray drift. In addition, herbicides may be transported off-site by percolation or
runoff or by wind erosion of soil.

Direct Spray
Unintended direct spray will result in an exposure level equivalent to the application rate. For many types of
herbicide applications, e.g. sustaining forest cover or controlling invasive plant species, it is plausible that some
non-target plants immediately adjacent to the application site could be sprayed directly. This type of scenario is
modeled in the human health risk assessment for the consumption of contaminated vegetation (Appendix G1,
Section 5).

Off-site Drift and Buffers
Off-site drift is a physical process that depends primarily on droplet size and meteorological conditions rather
than the specific properties of the herbicide. Estimates of off-site drift can be modeled using AgDRIFT (Teske et
al. 2001). AgDRIFT is a model developed as a joint effort by the EPA Office of Research and Development and
the Spray Drift Task Force, a coalition of pesticide registrants. Further details of AgDRIFT are available at http:
//www.AgDRIFT.com/. AgDRIFT is based on the algorithms in Forest Service Aerial Spray Computer Model
(FSCBG; Teske and Curbishley. 1990), a drift model previously used by USDA. This model was developed for
aerial application, which is not used on ANF, but it has subsequently been adapted to provide analysis for ground
applications.
For ground applications, AgDRIFT provides estimates of drift based solely on distance downwind and the
application method: low boom ground spray, high boom ground spray, and orchard airblast. SERA used drift data
for the low boom ground sprayer in all of their risk assessments, and this is the approach used in this ANF risk
assessment, except in the analysis of risk for terrestrial and aquatic plants and of buffers where the AgDRIFT data
for the orchard airblast is used to represent airblast on the ANF. Note that AgDRIFT modeling for the low boom
ground sprayer is done for essentially bare ground, and includes no intercepting vegetation. In contrast,
applications on ANF are typically in dense forest cover, with an abundance of vegetative surfaces for spray
interception. For this reason, we believe SERA estimates of drift based on the low boom ground sprayer for ANF
conditions result in a conservative risk estimate.
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Buffers
Buffers are a strip of untreated vegetation adjacent to wetlands, water bodies and flowing water. The purpose of
the buffer is to prevent the entry of unacceptable levels of herbicide to the water, thereby reducing water quality.
The size of the buffer varies with the application technique and the characteristics of individual herbicides, such
as the toxicity of the herbicide to animals and aquatic organisms that might use the water, and the movement,
persistence and fate of the herbicide in the environment close to water. The critical element in protection of water
quality with respect to glyphosate is protection of aquatic species, but the buffers that will protect aquatic
organisms will also protect humans. The following buffer strategies should be used for glyphosate.
For broadcast foliar mechanical (airblast) application (1 and 2 lb/acre) the following buffers and application
tactics will provide water quality protection for wildlife and aquatic species involving the use of glyphosate.
•
•
•
•
•

No glyphosate shall be applied to surface waters.
Buffers 25 feet wide along each side of perennial streams, impoundments, intermittent streams and
seeps with flowing water the day of spraying;
25 feet wide around wet areas (standing water) and vernal ponds with no defined outlet.
10 feet wide along each side of dry intermittent streams, dry springs, and dry seeps.
Airblast shall be directed away from the buffer when applications are made within 50 feet of the edge
of the buffer, i.e., within 50 feet no airblast directed towards the edge of the buffer unless intervening
vegetation 5 to 15 feet tall is sufficiently dense to intercept spray material.

For directed foliar backpack (up to 4 lb/acre) and for cut surface (up to 3 lb/acre) application methods the
following buffers and tactics will provide water quality protection involving the use of glyphosate:
•
•
•
•

No glyphosate shall be applied to surface waters.
No glyphosate shall be applied within 10 feet of standing or flowing water.
Within 10 feet of an intermittent stream course, use only the cut surface herbicide treatment technique
with glyphosate.
No glyphosate shall be applied to cut stems in the stream channel.

This buffer strategy was developed incorporating the experience of ANF managers with the management of
power line rights-of-way, and the results of ANF monitoring of silvicultural and power line management
operations (results are in several ANF Monitoring and Evaluation Reports) and buffer-width research (Norris and
Charlton 1995).
ANF has conducted monitoring programs in connection with operational applications of herbicide on the ANF to
verify protection of water quality and damage to vegetation outside of treatment areas. There are several in-house
reports that provide the specifics of the monitoring program (typically these are included in Monitoring and
Evaluation Reports for specific fiscal years). Table 9 shows the ANF water quality monitoring program activity.
Visual monitoring for herbicide damage to vegetation was conducted in 2003 and 2004 and shows little or no
damage to vegetation outside of the intended treatment area. Chemical water quality monitoring of silvicultural
applications in 1987, 1988, and 2002 and of utility rights-of-way applications in 1998 to 2000 has shown no
detectable concentrations of glyphosate in water samples tested.
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Table 9. Date and type of ANF water quality monitoring
Year of Treatment
and Survey
Monitoring

Year of Monitoring
and Evaluation
Report

Vegetation
Management Activity

1987
1988
1989
1998
1999
2000

1988
1989
1990
2000
2001
2002

Silviculture
Silviculture
Silviculture
Utility ROW1
Utility ROW
Utility ROW

2002

2002

Silviculture

1

Herbicide Monitored
glyphosate
glyphosate
sulfometuron methyl
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and
sulfometuron methyl

ROW=right-of-way

The buffer strategy was developed by using the most sensitive measure of toxicity (critical toxicity value)
established in the hazard analysis. For the formulations of glyphosate used on the ANF, the chronic exposure of
sensitive fish species results in the lowest NOEC, which is 2.57 mg/L (SERA 2003b, Worksheet G03). Values
shown in Table 10 were used to identify the off-site deposition as a proportion of the rate of application. These
values were used to calculate the concentration of glyphosate that might occur in a body of water one foot deep
for rates of application of 1, 2, 3 and 4 lb/acre and buffer widths of 25, 50 and 100 ft. SERA (2003a) discusses the
effect of different methods of application and reports that off-site drift will be lower for back pack applications
compared to airblast (airblast conclusion is based on data from orchard airblast equipment). There should be little
or no drift from the cut-surface application technique.
Table 10. Central estimates of off-site drift expressed as a fraction of the application rate, for
airblast applications
Distance Down
Wind (Feet)

Low Boom

Airblast

25
0.0187
0.0057
50
0.0101
0.0029
100
0.0058
0.0007
500
0.0015
< 0.0001
900
0.0008
< 0.0001
(Adapted from SERA 2003b, Worksheet A06); Version 1.16, From Teske et al. (2001.)

The concentration of glyphosate in water 1 foot deep was calculated for varying distances from the point of
application (Table 11).
Table 11. Concentration of glyphosate in water one foot deep at various distances from the
point of airblast application*
Distance
(Feet)

Proportion of
Application Rate
that is Deposited
(Airblast)

Glyphosate concentration in water 1 foot deep** (mg/L)
and Rate of Application
1(lb/acre)

2 (lb/acre)

3 (lb/acre)**

4 (lb/acre)***

25
0.0056
0.002
0.004
0.006
0.008
50
0.0029
0.001
0.002
0.003
0.004
100
0.0007
0.0003
0.0005
0.0008
0.001
*Based on airblast deposition as per Table 10.
**Calculated as proportion of application deposited X 0.37 mg/L X application rate
***Note that the 3 and 4 lb/acre application rate is not used with airblast, but the 3 lb/acre rate is
used for cut surface and the 4 lb/acre rate is used for backpack applications. These rates are
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included in this table to provide perspective for drift deposition from back pack and cut surface
methods of application, which will produce less deposition than the values shown here under the
analysis for airblast.

Using these concentrations the HQ was calculated (Table 12).
Table 12. Hazard quotient (HQ) for sensitive aquatic species with airblast application of
glyphosate*
ANF Formulations
and Rate of Application

Distance
(Feet)

3 (lb/acre)**
4 (lb/acre)**
(cut surface only) (backpack only)
25
0.0008
0.0016
0.0023
0.0031
50
0.0004
0.0008
0.0012
0.0016
100
0.0001
0.0002
0.0003
0.0004
The lowest NOEC for aquatic species is 2.57 mg/L for formulations used on ANF
*HQ = concentration in water/NOEC
** Note that the 3 and 4 lb/acre application rate is not used with airblast, but the 3
lb/acre rate is used for cut surface and the 4 lb/acre rate is used for backpack
applications. These rates are included in this table to provide perspective for drift
deposition from back pack and cut surface methods of application, which will
produce less deposition than the values shown here under the analysis for airblast
1 (lb/acre)

2 (lb/acre)

The highest HQ value was 0.0031 for a 25 foot buffer and a 4 lb/acre backpack application. The most common
rate of application on the ANF is1 lb/acre (primarily for airblast and backpack treatments) which results in an HQ
of 0.0008 at 25 feet. This analysis shows that buffers of 25 feet provide abundant protection for sensitive aquatic
species.
The analysis done for this document shows that these buffers will protect water quality. When these buffer strips
are used, glyphosate residues in water are expected to be less than 0.05 mg/L and to persist in measurable
amounts for less than 1 week. During storms occurring within the first 30 days after application, the maximum
concentration of glyphosate expected in stream water (perennial or intermittent) is less than 0.02 mg/L, with
persistence of less than 1 week.
These values are much less than the 0.7 mg/L water quality protection criterion for glyphosate specified in the
1997 ANF FEIS (USDA FS 1997) that is considered to be currently valid. Consumption of water (2 L per day)
contaminated at the level of the water quality protection criterion of 0.7 mg/L would result in an exposure value
for a 70 kg human of 0.02 mg/kg/day. The hazard quotient for this exposure based on the RfD of 2 mg/kg/day is
0.01, which is 100 fold less than the level of concern.
According to SERA (2003a), drift associated with backpack (directed foliar applications) are likely to be much
less. This is discussed further in the risk characterization. Drift distance can be estimated using Stoke’s law,
which describes the viscous drag on a moving sphere. In typical backpack ground sprays, droplet sizes are greater
than 100µ, and the distance from the spray nozzle to the ground is 3 feet or less. In mechanical sprays, raindrop
nozzles might be used. These nozzles generate droplets that are usually greater than 400µ, and the maximum
distance above the ground is about 6 feet. In both cases, the sprays are directed downward. Thus, the amount of
time required for a 100 µ droplet to fall 3 feet (91.4 cm) is approximately 3.2 seconds,
91.4 ÷ (2.87 @ 105(0.01)2).
The comparable time for a 400 µ droplet to fall 6 feet (182.8 cm) is approximately 0.4 seconds,
182.8 ÷ (2.87 @ 105(0.04)2).
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For most applications, the wind velocity will be no more than 5 miles/hour, which is equivalent to approximately
7.5 feet/second (1 mile/hour = 1.467 feet/second). Assuming a wind direction perpendicular to the line of
application, 100µ particles falling from 3 feet above the surface could drift as far as 23 feet (3 seconds @ 7.5
feet/second). A raindrop or 400µ particle applied at 6 feet above the surface could drift about 3 feet (0.4 seconds
@ 7.5 feet/second). (Authors note: The overstory vegetation on ANF will moderate wind speeds, thus the
exposure estimates based on this section are conservative. For backpack applications, wind speeds of up to 10
miles/hour are allowed in ANF, which would cause a 100µ droplet to drift as far as 45 feet (3 seconds @ 10 @
1.5 feet/second), if it does not impact intervening vegetation. Smaller droplets will of course drift further, and the
proportion of these particles in the spray as well as the wind speed will affect the proportion of the applied
herbicide that drifts off-site.
There are several factors in ANF operations that substantially reduce the potential for drift predicted by AgDRIFT
for low boom ground applications. First, mechanical airblast spraying on the ANF produces median droplet
diameters of 800 to 1300 microns, two to three times larger than those those used in SERA (2003a) AgDRIFT
modeling. Second, AgDRIFT evaluates open conditions over relatively bare ground with no adjacent intercepting
vegetation. The heavily vegetated sites proposed for treatment on ANF will significantly reduce spray drift due to
interception of spray droplets by intervening vegetation. Finally, ANF personnel measure wind speed in the open
and terminate applications in winds above 10 mph. AgDRIFT also uses 10 mph wind speed, but ANF experience
shows the wind speed is greatly moderated in the heavily forested canopy of the ANF, hence terminating ANF
spray operations when the wind rises to 10 mph in the open, results in termination at a much lower wind speed (~
4 mph) where applications are actually being made under the canopy.
AgDRIFT testing and modeling with an orchard airblast application shows a marked reduction in deposition
beyond the first two layers of intercepting vegetation. In testing conducted in an apple orchard (trees 14 feet tall)
with foliage fully developed, downwind spray deposition immediately beyond the second row of trees was more
than 90% less than the deposition beyond the first row, and downwind spray deposition was essentially zero at
100 feet (Teske et al. 2001).
Based on this experience, monitoring and research, and the analysis of drift done in this appendix, we conclude
that the buffer strategy used previously by ANF for silvicultural operations was unnecessarily restrictive. We
believe the buffers proposed in this current ANF risk assessment will protect aquatic life and water users.
However, continued monitoring is needed to increase the breadth of the experience base and to further verify the
adequacy of this buffer strategy, and to provide documentation that water quality is protected.

Runoff
Glyphosate or any other herbicide may be transported to off-site soil by runoff or percolation. Both runoff and
percolation are considered in estimating contamination of ambient water. For assessing off-site soil
contamination, however, only runoff is considered. This is similar to the approach used by U.S. EPA (1995) in
their exposure assessment for terrestrial plants. The approach is reasonable because off-site runoff will
contaminate the off-site soil surface and could impact non-target plants. Percolation, on the other hand, represents
the amount of the herbicide that is transported below the root zone and thus may impact water quality but should
not affect off-site vegetation.
Based on the results of the GLEAMS modeling conducted by SERA (2003a), the proportion of the applied
glyphosate lost by runoff was estimated for clay, loam, and sand at rainfall rates ranging from 5 inches to 250
inches per year.
The majority (approximately 75%) of surface soil textures found on the ANF fall within the loam category (loam,
silt-loam, etc.). Hazelton soils (approximately 25% of ANF soils) are a sandy loam, which would have properties
somewhere in between the loam and sand category. About 50% of the ANF has soil map units with a high
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potential for a fragipan (clay layer) at a depth of 40 to 60 inches (though it sometimes occurs at 20 to 30 inches),
at which point the soil would have the properties of the clay category.
Soil pH on the ANF typically ranges from 3.6 to 6.0, but it can be as high as 8.0 in riparian and floodplain soils or
newly formed soils. These more basic soils make up less than 5% of the ANF and are typically in areas where
herbicide use would be more limited. Most soils tested in the past few years at upland locations have had pH
values in the 4.0 to 4.5 range. The rainfall on ANF is approximately 50 inches per year, which is the value used in
a portion of the GLEAMS analysis. Based on this specific information about ANF soils, the GLEAMS projections
for the loam soil is most relevant for this risk assessment. However, GLEAMS is based on agricultural soils and
does not include consideration of the litter and duff layer common on the forest floor of the ANF. The litter and
duff layer as well as the predominance of loam soils on the ANF result in relatively rapid percolation of rainfall
into the soil profile, significantly reducing the potential for runoff.

Wind Erosion
Wind erosion is a major transport mechanism for soil (e.g. Winegardner 1996) and is associated with the
environmental transport of herbicides (Buser 1990), although this is characteristically in agricultural settings,
often involving tillage and bare soils. The ANF forest condition is markedly different. For instance the soil
surface is almost never exposed as it is in an agricultural setting, because of the litter and forest floor layers found
under the canopies where ANF vegetation management is done. For these reasons we believe wind transport of
sulfometuron methyl would be neither substantial nor significant on the ANF, and it is not considered further in
this risk assessment.

Aquatic Organisms
The potential for effects on aquatic species are based on estimated concentrations of glyphosate in water that are
identical to those used in the human health risk assessment (Appendix G1, Section 4). Thus, for an accidental
spill, the central estimate for the concentration of glyphosate in a small pond is estimated at about 18.2 mg/L
(SERA 2003b, Worksheet D05). For longer term exposure scenarios, the expected concentrations of glyphosate in
ambient water range from 0.0001 to 0.008 mg/L with a central value of 0.001 mg/L (SERA 2003b, Worksheet
B06).

Terrestrial and Aquatic Species Exposure Assessment for Sulfometuron Methyl
The typical and maximum rates of application on the ANF are shown in Table 13. The application rates included
in SERA (2004a, b) are lower than most rates proposed for use on the ANF. A common rate of application used in
SERA (2004a, b) risk analysis is 0.045 pounds per acre, whereas the typical and maximum rates proposed for
ANF are 0.09 and 0.19 pounds per acre. The ANF risk analyses for sulfometuron methyl are adjusted for these
differences in rates of application. The data in Table 13 is used in estimating exposure and calculating the dose.
The typical and maximum anticipated acres treated are shown in Table 14 and are included here to show the
extent of the operations included in the analysis.
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Table 13. Typical and maximum application rates on the ANF for sulfometuron methyl

Application

Sustaining forest
cover/forest products
and Improvements

Developing/maintaining
wildlife habitat/visual
enhancements

Treat/Control
invasive species

Typical [maximum] (lbs a.i./acre)
Mechanical-foliar
(air blast sprayer)

0.09 [0.19]

0.09 [0.19]

0.09 [0.19]

Manual-ground
(backpack)

0.09 [0.19]

0.09 [0.19]

0.09 [0.19]

Cut surface

0 [0]

0 [0]

0 [0]

Table 14. Typical and maximum anticipated number of acres treated per year with sulfometuron
methyl on the ANF for 2006–2020*

Application

Sustaining forest
cover/forest products
and improvements

Developing/maintaining
wildlife habitat/visual
enhancements

Treat/Control
invasive species

Typical [maximum] (acre/year)
Mechanical-foliar
(air blast sprayer)

2000 [3500]

10 [20]

2 [4]

Manual-ground
(backpack)

180 [300]
47 [94] in riparian areas

25 [50]
2[4] in riparian

3 [6]
1[2] in riparian

Cut surface

0 [0]

0 [0]

0 [0]

Total acres all application methods and vegetation management objectives: Typical–2220 acres,
Maximum–3880 acres
*The Number Of Acres That Fall Within In Riparian Areas Is In Italics.
**Includes riparian acres

Riparian areas are listed on a separate line in this table to show that glyphosate treatments would be needed there
because they have similar interference problems as the rest of the ANF. These acres listed for riparian areas are
included in the total acres proposed for treatment in each column for a particular application method; they are not
additional acres to be treated. The same water buffer strips and mitigation measures would apply to riparian areas
as to the rest of the ANF. Data in Table 14 is not used in the risk analysis but is included to show the spatial
extent of the proposed ANF program.
The following is the basis for SERA’s (2004a, b) method for exposure assessments:

Terrestrial Wildlife
Terrestrial animals might be exposed to any applied herbicide from direct spray, the ingestion of contaminated
media (vegetation, prey species, or water), grooming activities, or indirect contact with contaminated vegetation.
In the SERA (2004a, b) exposure assessment, estimates of oral exposure are expressed in the same units as the
available toxicity data. As in the human health risk assessment, these units are usually expressed as mg of agent
per kg of body weight and abbreviated as mg/kg. For dermal exposure, the units of measure usually are expressed
in mg of agent per cm of surface area of the organism and abbreviated as mg/cm2. In estimating dose, however, a
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distinction is made between the exposure dose and the absorbed dose. The exposure dose is the amount of
material on the organism (i.e., the product of the residue level in mg/cm and the amount of surface area exposed),
which can be expressed either as mg/organism or mg/kg body weight. The absorbed dose is the proportion of the
exposure dose that is actually taken in or absorbed by the animal.
The exposure assessments for terrestrial animals are summarized in Worksheet G01 (SERA 2004b). As with the
human health exposure assessment, the computational details for each exposure assessment presented in this
section are provided in scenario specific worksheets (SERA 2004b; Worksheets F01 through F16b). Given the
large number of species that could be exposed to herbicides and the varied diets in each of these species, a very
large number of different exposure scenarios could be generated. For this risk assessment, animals on the ANF are
(adequately) represented by the types included in the SERA analysis.
Because of the relationship of body weight to surface area as well as the consumption of food and water, small
animals will generally receive a higher dose, in terms of mg/kg body weight, than large animals will receive for a
given type of exposure. Consequently, most general exposure scenarios for mammals and birds are based on a
small mammal or bird. For small mammals, the body weight is taken as 20 grams, typical of mice, and exposure
assessments are conducted for direct spray (SERA 2004b; Worksheets F01 and F02a), consumption of
contaminated fruit (SERA 2004b; Worksheets F03, F04a, F04b), and the consumption of contaminated water
(SERA 2004b; Worksheets F05, F06, F07). Grasses will generally have higher concentrations of herbicides than
fruits and other types of vegetation (Fletcher et al. 1994; Hoerger and Kenaga 1972). Because small mammals do
not generally consume large amounts of grass, the scenario for the assessment of contaminated grass is based on a
large mammal–a deer (SERA 2004b; Worksheets F10, F11a, and F11b). Other exposure scenarios for mammals
involve the consumption of contaminated insects by a small mammal (SERA 2004b; Worksheet F14a) and the
consumption of small mammals by a large mammalian carnivore (SERA 2004b; Worksheet F16a). Exposure
scenarios for birds involve the consumption of contaminated insects by a small bird (SERA 2004b; Worksheet
F14b), the consumption of contaminated fish by a predatory bird (SERA 2004b; Worksheets F08 and F09), the
consumption of small mammals by a predatory bird (SERA 2004b; Worksheet F16b), and the consumption of
contaminated grasses by a large bird (SERA 2004b; Worksheets F12, F13a, and F13b).
In the SERA risk assessment, they calculate exposure and risk values for three ranges of condition called lower,
central, and upper, to take into account variability in environmental conditions and uncertainties with respect to
exposure. Lower estimates are meant to encompass the range of environmental conditions and uncertainties
expected to produce the lowest levels of exposure. The central values are meant to encompass the range of
environmental conditions and uncertainties expected to produce the most likely levels of exposure. The upper
values are meant to encompass the range of environmental conditions and uncertainties expected to produce the
highest levels of exposure.
The central value is the “most likely” value. For perspective, the lower value is 10 times less than the upper value,
thus the table provides for a 10-fold level of uncertainty, and provides a conservative approach to this assessment.
Also, note that the section on environmental behavior of sulfometuron methyl in Appendix G1, Section 7 and the
discussion in SERA (2003a) provide the basis for deriving the values reported in Table 15.)
After this review of data and analyses related to exposure, we summarize critical ANF exposure values for
wildlife in Table 15. These values are used in the risk assessment.
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Table 15. Summary of exposure scenarios for terrestrial animals for ANF sulfometuron methyl
application rates of 0.09 and 0.19 lbs a.i./acre*
Central
Scenario
0.09
Acute/Accidental Exposure(mg/kg)
Direct Spray
small mammal, first-order absorption
small animal, 100% absorption
honey bee, 100% absorption
Contaminated Vegetation
small mammal
large mammal
large bird
Contaminated Water
small mammal, spill
small mammal, stream
Contaminated Insects
small mammal
small bird
Contaminated Fish
predatory bird, spill
Contaminated Small Mammal
carnivorous mammal
carnivorous bird
Longer-term Exposures(mg/kg/day)
Contaminated Vegetation
small mammal, on-site
small mammal, off-site
large mammal, on-site
large mammal, off-site
large bird, on-site
large bird, off-site
Contaminated Water
small mammal
Contaminated Wish
predatory bird

Lower
Upper
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19
0.09
0.19

0.01
2.18
14.42

0.02
4.58
30.28

0.002
2.18
14.42

0.005
4.58
30.28

0.05
2.18
14.42

0.11
4.58
30.28

0.11
1.55
2.42

0.24
3.25
5.08

0.11
1.55
2.42

0.24
3.25
5.08

0.24
4.38
6.84

0.51
9.2
14.36

0.09
0.00001

0.19
0.00003

0.03
0.0000008

0.06
0.000002

0.24
0.0003

0.51
0.0006

2.08
3.38

4.37
7.1

2.08
3.38

4.37
7.1

6.24
10.16

13.1
21.34

0.42

0.89

0.07

0.14

1.75

3.67

0.19
0.29

0.4
0.61

0.19
0.29

0.4
0.61

0.19
0.29

0.4
0.61

0.002
0.00002
0.07
0.002
0.12
0.004

0.004
0.00004
0.16
0.005
0.24
0.008

0.0009
0.000005
0.02
0.001
0.04
0.002

0.002
0.00001
0.05
0.003
0.08
0.005

0.008
0.0001
0.7
0.01
1.09
0.02

0.02
0.0003
1.47
0.03
2.3
0.04

0.0000005

0.000001

0.0000001

0.0000003

0.0000009

0.000002

0.000002

0.000004

0.0000003

0.0000006

0.000006

0.00001

* Values Are Based On SERA (2004b) Worksheet G01.

The following is a discussion of SERA’s basis and analysis for the exposure values reported in Table 15. The
process used by SERA applies to the ANF except where noted.

Direct Spray
In a scenario involving exposure to direct spray, the extent of dermal contact depends on the application rate, the
surface area of the organism, and the rate of absorption. Note that the 0.09 lb/acre rate is the most widely used rate
on the ANF. Occasionally the aggregate rate is 0.19 lb/acre if retreatment is necessary. Direct spray of wildlife is
not expected to be widespread because in airblast the noise is likely to cause animals to leave the area before
application occurs. In the case of the backpack method of application wildlife are also likely to leave the area to
avoid contact with humans, and in addition the operator can avoid direct application on wildlife that remain. Cut
surface applications are not made with sulfometuron methyl.
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This scenario is similar to the accidental exposure scenarios for the general public discussed in Appendix G1,
Section 7. For this risk assessment, three groups of direct spray exposure assessments are conducted (small
mammal, first-order absorption, small animal, 100% absorption, and bee, 100% absorption)
Small Mammal, First-order Absorption
This scenario is defined in Worksheet F01 (SERA 2004b) and involves a 20g mammal that is sprayed directly
over one half of the body surface as the chemical is being applied. The absorbed dose over the first day (i.e., a 24
hour period) is estimated using the assumption of first-order dermal absorption. In the absence of any data
regarding dermal absorption in a small mammal, the estimated absorption rate for humans is used (Appendix G1,
Section 7). An empirical relationship between body weight and surface area (Boxenbaum and D’Souza 1990) is
used to estimate the surface area of the animal. The estimates of absorbed doses in this scenario may bracket
plausible levels of exposure for small mammals based on uncertainties in the dermal absorption rate of
sulfometuron methyl.
Small Animal, 100% Absorption
Other, perhaps more substantial, uncertainties affect the estimates for absorbed dose. For example, the estimate
based on first-order dermal absorption does not consider fugitive losses from the surface of the animal and may
overestimate the absorbed dose. Conversely, some animals, particularly birds and mammals, groom frequently,
and grooming may contribute to the total absorbed dose by direct ingestion of the compound residing on fur or
feathers. Furthermore, other vertebrates, particularly amphibians, may have skin that is far more permeable than
the skin of most mammals. Quantitative methods for considering the effects of grooming or increased dermal
permeability are not available. As a conservative upper limit, the second exposure scenario, detailed in SERA
(2004b, Worksheet F02), is developed in which complete absorption over day 1 of exposure is assumed.
Bee, 100% Absorption
Because of the relationship of body size to surface area, very small organisms, like bees and other terrestrial
insects, might be exposed to much greater amounts of sulfometuron methyl per unit body weight, compared with
small mammals. Consequently, a third exposure assessment is developed using a body weight of 0.093 g for the
honey bee (USDA/APHIS 1993) and the equation above for body surface area proposed by Boxenbaum and
D’Souza (1990). Because there is no information regarding the dermal absorption rate of sulfometuron methyl by
bees or other invertebrates, this exposure scenario, detailed in Worksheet F02b (SERA 2004b), also assumes
complete absorption over the first day of exposure.
Large Mammals
Direct spray scenarios are not given for large mammals. As noted above, allometric relationships dictate that large
mammals will be exposed to lesser amounts of a compound in any direct spray scenario than smaller mammals.
As detailed further in Section 4.4 (SERA 2004a), the direct spray scenarios for the small mammal are
substantially below a level of concern. Consequently, elaborating direct spray scenarios for a large mammal
would have no impact on the characterization of risk. In addition it is expected that large animals would leave the
area in which spray operations are being conducted.

Indirect Contact
As in the human health risk assessment (Appendix G1, Section 7), the only approach for estimating the potential
significance of indirect dermal contact is to assume a relationship between the application rate and dislodgeable
foliar residue. The study by Harris and Solomon (1992) (SERA 2004b, Worksheet A04) is used to estimate that
the dislodgeable residue will be approximately 10 times less than the nominal application rate.
Unlike the human health risk assessment in which transfer rates for humans are available, there are no transfer
rates available for wildlife species. As discussed in Durkin et al. (1995), the transfer rates for humans are based on
brief (e.g. 0.5 to 1 hour) exposures that measure the transfer from contaminated soil to uncontaminated skin.
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Wildlife, compared with humans, are likely to spend longer periods of time in contact with contaminated
vegetation.
It is reasonable to assume that for prolonged exposures, an equilibrium may be reached between levels on the
skin, rates of absorption, and levels on contaminated vegetation, although there are no data regarding the kinetics
of such a process. The bioconcentration data on sulfometuron methyl suggest that sulfometuron methyl may
accumulate to a small degree in muscle and viscera of fish (Appendix G1, Section 7). However, the high water
solubility and low octanol/water partition coefficient for sulfometuron methyl suggest that sulfometuron methyl is
not likely to partition from the surface of contaminated vegetation to the surface of skin, feathers, or fur. Thus, a
plausible partition coefficient is unity (i.e., the concentration of the chemical on the surface of the animal will be
equal to the dislodgeable residue on the vegetation).
Under these assumptions, the absorbed dose resulting from contact with contaminated vegetation will be onetenth that associated with comparable direct spray scenarios. As discussed later in the risk characterization for
ecological effects, the direct spray scenarios result in exposure levels below the estimated NOAEL (i.e., hazard
quotients below one). Consequently, details of the indirect exposure scenarios for contaminated vegetation are not
further elaborated in this document.
Ingestion of Contaminated Vegetation or Prey
Since sulfometuron methyl will be applied to vegetation, the consumption of contaminated vegetation is an
obvious concern, and separate exposure scenarios are developed for acute and chronic exposure scenarios for a
small mammal (SERA 2004b, Worksheets F04a and F04b) and large mammal (SERA 2004b, Worksheets F10,
F11a, and F11b) as well as large birds (SERA 2004b, Worksheets F12, F13a, and F13b).
For the consumption of contaminated vegetation, a small mammal is used because allometric relationships
indicate that small mammals will ingest greater amounts of food per unit body weight, compared with large
mammals. The amount of food consumed per day by a small mammal (i.e., an animal weighing approximately 20
g) is equal to about 15% of the mammal's total body weight (U.S. EPA/ORD 1989). When applied generally, this
value may overestimate or underestimate exposure in some circumstances. For example, a 20 g herbivore has a
caloric requirement of about 13.5 kcal/day. If the diet of the herbivore consists largely of seeds (4.92 kcal/g), the
animal would have to consume a daily amount of food equivalent to approximately 14% of its body weight [(13.5
kcal/day ÷ 4.92 kcal/g)÷20g = 0.137]. Conversely, if the diet of the herbivore consists largely of vegetation (2.46
kcal/g), the animal would have to consume a daily amount of food equivalent to approximately 27% of its body
weight [(13.5 kcal/day ÷ 2.46 kcal/g)÷20g = 0.274] (U.S. EPA/ORD 1993, pp.3-5 to 3-6). For the SERA (2004a,
b) exposure assessment (SERA 2004b, Worksheet F03), the amount of food consumed per day by a small
mammal weighing 20 g is estimated at about 3.6 g/day or about 18% of body weight per day from the general
allometric relationship for food consumption in rodents (U.S. EPA/ORD 1993, p. 3-6).
A large herbivorous mammal is included because empirical relationships of concentrations of pesticides in
vegetation, discussed below, indicate that grasses may have substantially higher pesticide residues than other types
of vegetation such as forage crops or fruits (SERA 2004b, Worksheet A04). Grasses are an important part of the diet
for some large herbivores, but most small mammals do not consume grasses as a substantial proportion of their diet.
Thus, even though using residues from grass to model exposure for a small mammal is the most conservative
approach, it is not generally applicable to the assessment of potential adverse effects. Hence, in the exposure
scenarios for large mammals, the consumption of contaminated range grass is modeled for a 70 kg herbivore, such
as a deer. Caloric requirements for herbivores and the caloric content of vegetation are used to estimate food
consumption based on data from U.S. EPA/ORD (1993). Details of these exposure scenarios are given in
worksheets F10 for acute exposures as well as Worksheets F11a and F11b (SERA 2004b) for longer-term
exposures.
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For the acute exposures, the assumption is made that the vegetation is sprayed directly, i.e., the animal grazes on
site, and that100% of the animal’s diet is contaminated. While appropriately conservative for acute exposures,
neither of these assumptions is plausible for longer-term exposures. Thus, for the longer-term exposure scenarios
for the large mammal, two sub-scenarios are given. The first is an on-site scenario that assumes that a 70 kg
herbivore consumes short grass for a 90 day period after application of the chemical. In the worksheets, the
contaminated vegetation is assumed to account for 30% of the diet with a range of 10 to 100% of the diet. These
are essentially arbitrary assumptions reflecting grazing time at the application site by the animal. Because the
animal is assumed to be feeding at the application site, drift is set to unity, i.e., direct spray. This scenario is
detailed in Worksheet 11a (SERA 2004b). The second sub-scenario is similar except the assumption is made that
the animal is grazing at distances of 25 to 100 feet from the application site (lowering risk), but that the animal
consumes 100% of the diet from the contaminated area (increasing risk). For this scenario, detailed in Worksheet
F12b (SERA 2004b), AgDRIFT is used to estimate deposition on the off-site vegetation. Drift estimates from
AgDRIFT are summarized in Worksheet A06 (SERA 2004b), but AgDRIFT is believed to overestimate the extent
of drift on ANF operations. See additional comments below.
The consumption of contaminated vegetation is also modeled for a large bird. For these exposure scenarios, the
consumption of range grass by a 4 kg herbivorous bird, like a Canada Goose, is modeled for both acute (SERA
2004b, Worksheet F12) and chronic exposures (SERA 2004b, Worksheets F13a and F13b). As with the large
mammal, the two chronic exposure scenarios involve sub-scenarios for on-site as well as off-site exposure.
For this component of the exposure assessment, the estimated amounts of pesticide residue in vegetation are based
on the relationship between application rate and residue rates on different types of vegetation. As summarized in
Worksheet A04 (SERA 2004b), these residue rates are based on estimated residue rates from Fletcher et al.
(1994).
Similarly, the consumption of contaminated insects is modeled for a small (10g) bird and a small (20g) mammal.
No monitoring data have been encountered on the concentrations of sulfometuron methyl in insects after
applications of sulfometuron methyl. The empirical relationships recommended by Fletcher et al. (1994) are used
as surrogates as detailed in Worksheets F14a and F14b (SERA 2004b). To be conservative, the residue rates from
small insects are used, i.e., 45 to 135 ppm per lb/ac, rather than the residue rates from large insects, i.e., 7 to 15
ppm per lb/ac.
A similar set of scenarios are provided for the consumption of small mammals by either a predatory mammal
(SERA 2004b, Worksheet 16a) or a predatory bird (SERA 2004b, Worksheet 16a). Each of these scenarios
assume that the small mammal is directly sprayed at the specified application rate, and the concentration of the
compound in the small mammal is taken from the worksheet for direct spray of a small mammal under the
assumption of 100% absorption (SERA 2004b, Worksheet F02a).
In addition to the consumption of contaminated vegetation and insects, sulfometuron methyl may reach ambient
water and fish. Thus, a separate exposure scenario is developed for the consumption of contaminated fish by a
predatory bird in both acute (SERA 2004b, Worksheet F08) and chronic (SERA 2004b, Worksheet F09)
exposures. Because predatory birds usually consume more food per unit body weight than do predatory mammals
(U.S. EPA 1993, pp. 3-4 to 3-6), separate exposure scenarios for the consumption of contaminated fish by
predatory mammals are not developed.
Ingestion of Contaminated Water
Estimated concentrations of sulfometuron methyl in water are identical to those used in the human health risk
assessment (SERA 2004b, Worksheet B06) and Appendix G1, Section 7. The only major differences involve the
weight of the animal and the amount of water consumed. There are well-established relationships between body
weight and water consumption across a wide range of mammalian species (e.g. U.S. EPA 1989). Mice, weighing
about 0.02 kg, consume approximately 0.005 L of water/day (i.e., 0.25 L/kg body weight/day). These values are
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used in the exposure assessment for the small (20 g) mammal. Unlike the human health risk assessment, estimates
of the variability of water consumption are not available. Thus, for the acute scenario, the only factors affecting
the variability of the ingested dose estimates include the field dilution rates (i.e., the concentration of the chemical
in the solution that is spilled) and the amount of solution that is spilled. As in the acute exposure scenario for the
human health risk assessment, the amount of the spilled solution is taken as 200 gallons. In the exposure scenario
involving contaminated ponds or streams due to contamination by runoff or percolation, the factors that affect the
variability are the water contamination rate and the application rate. Details regarding these calculations for both
acute and chronic exposure scenarios are summarized in Worksheets F06 and Worksheet F07 (SERA 2004b) and
in Appendix G1, Section 7.

Terrestrial Plants
In general, the primary hazard to non-target terrestrial plants associated with the application of most herbicides is
unintended direct deposition or spray drift. In addition, herbicides may be transported off-site by percolation or
runoff or by wind erosion of soil.

Direct Spray
Unintended direct spray will result in an exposure level equivalent to the application rate. For many types of
herbicide applications, e.g. sustaining forest cover or controlling invasive plant species, it is plausible that some
non-target plants immediately adjacent to the application site could be sprayed directly. This type of scenario is
modeled in the human health risk assessment for the consumption of contaminated vegetation (Appendix G1,
Section 7).

Off-site Drift and Buffers
Off-site drift is a physical process that depends primarily on droplet size and meteorological conditions rather
than the specific properties of the herbicide, and estimates of off-site drift can be modeled using AgDRIFT (Teske
et al. 2001). AgDRIFT is a model developed as a joint effort by the EPA Office of Research and Development
and the Spray Drift Task Force, a coalition of pesticide registrants. Further details of AgDRIFT are available at
http: //www.AgDRIFT.com/. AgDRIFT is based on the algorithms in FSCBG (Teske and Curbishley. 1990), a
drift model previously used by USDA. This model was developed for aerial application, which is not used on the
ANF, but it has subsequently been adapted to provide analysis for ground applications.
For ground applications, AgDRIFT provides estimates of drift based solely on distance downwind and the
application method: low boom ground spray, high boom ground spray, and orchard airblast. SERA used drift data
for the low boom ground sprayer in all of their risk assessments, and this is the approach used in this ANF risk
assessment, except in the analysis of risk for terrestrial and aquatic plants and of buffers where AgDRIFT data for
the orchard airblast is used to represent airblast for the ANF. Note that AgDRIFT modeling for the low boom
ground sprayer is done for essentially bare ground, and includes no intercepting vegetation. In contrast,
applications on ANF are typically in dense forest cover, with an abundance of vegetative surfaces for spray
interception. For this reason we believe SERA estimates of drift based on the low boom ground sprayer for ANF
conditions results in a conservative risk estimate.
Buffers
Buffers are a strip of untreated vegetation adjacent to wetlands, water bodies and flowing water. The purpose of
the buffer is to prevent the entry of unacceptable levels of herbicide to the water, thereby reducing water quality.
The size of the buffer varies with the application technique and the characteristics of individual herbicides, such
as the toxicity of the herbicide to animals and aquatic organisms that might use the water, and the movement,
persistence and fate of the herbicide in the environment close to water.
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For broadcast foliar mechanical (airblast) application, the following buffers and application tactics will provide
water quality protection involving the use of sulfometuron methyl.
For an application rate of 0.09 lb/acre
•
•
•
•
•

No sulfometuron methyl shall be applied to surface waters.
Buffers 25 ft wide along each side of perennial streams, springs, impoundments, or intermittent
streams with flowing water the day of spraying;
25 ft wide around wet areas (standing water) and vernal ponds with no defined outlet.
10 ft wide along each side of dry intermittent streams, dry springs, and dry seeps.
Airblast shall be directed away from the buffer when applications are made within 50 ft of the edge of
the buffer, i.e., within 50 ft no airblast directed towards the edge of the buffer.

For an application rate of 0.19 lb/acre
•
•
•
•
•

No sulfometuron methyl shall be applied to surface waters.
Buffers 50 ft wide along each side of perennial streams, springs, impoundments, or intermittent
streams with flowing water the day of spraying;
50 ft wide around wet areas (standing water) and vernal ponds with no defined outlet.
25 ft wide along each side of dry intermittent streams and spring seeps.
Airblast shall be directed away from the buffer when applications are made within 100 ft of the edge
of the buffer, i.e., within 100 ft no airblast directed towards the edge of the buffer.

For directed foliar backpack (0.09 or 0.19 lb/acre) application method, the following buffers and tactics will
provide water quality protection involving the use of sulfometuron methyl:
•
•
•

No sulfometuron methyl shall be applied to surface waters.
No sulfometuron methyl shall be applied within 10 ft (when using 0.09 lb/acre) or 25 ft (when using
0.19 lb/acre) of standing or flowing water.
No sulfometuron methyl shall be applied within 10 feet (0.09 lb/acre) or 25 feet (0.19 lb/acre) of dry
intermittent streams, dry springs, or dry seeps.

This buffer strategy was developed based on the experience of ANF managers, the results of ANF monitoring
(results are in several ANF Monitoring and Evaluation Reports) and analysis of off-site deposition outlined in
SERA (2003a, 2004a). The approach used is as follows:
Macrophytes with a NOEC of 0.00021 mg/L are the most sensitive aquatic species identified in SERA. The
NOEC of 0.00021 mg/L for macrophytes is designated as the water quality protection criterion for sulfometuron
methyl.
The water quality protection criterion is the NOEC for aquatic plant macrophytes, the most sensitive aquatic
organisms identified in the hazard analysis. This criterion is more than 10,000 times lower than the value that
would be used for human health protection, about 3-fold lower than the value to protect amphibians in a chronic
exposure scenario, 1000 times lower then the criterion that would be used for sensitive aquatic invertebrates, and
about 10,000 times lower than would be used as the criterion for fish.
Protection of aquatic macrophytes requires a water concentration less than 0.00021 mg/L. Direct application at a
rate of 1 lb/acre to surface water 1 foot deep will result in a concentration of 0.37 mg/L. A deposition rate of
0.00057 lb/acre will meet this criterion (0.0021mg/L / 0.37 mg/L per pound per acre).
Table 10 gives the proportion of the application rate that is off-site deposition as a function of distance from the
airblast application equipment. Based on the deposition fraction from Table 10, the buffer widths needed to
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achieve a deposition < 0.00057 lb/acre can be calculated. The critical buffer widths are 25 feet for an application
rate of 0.09 lb/acre, and 50 feet for an application rate of 0.19 lb/acre.
We believe these buffers will protect water quality. When these buffer widths are used, sulfometuron methyl
residues in water are expected to be less than 0.0002 mg/L at 50 feet and 0.00019 mg/L at 25 feet for application
rates of 0.19 and 0.00009 mg/L for application rates of 0.09 lb/acre. These values are slightly less than the
0.00021 mg/L water quality protection criterion for sulfometuron methyl. Note that on the ANF, aquatic
macrophytes are rare in headwater streams since they are cold and tend to scour frequently enough to prevent
macrophyte establishment. Headwater streams constitute the majority of streams on the ANF; most herbicide
treatment would occur in areas of the ANF dominated by them, providing an increased level of certainty of
protection.
The ANF has conducted monitoring programs in connection with operational applications of herbicide on the
ANF to verify protection of water quality and damage to vegetation outside of treatment areas. There are several
in-house reports that provide the specifics of the monitoring program (typically these are included in Monitoring
and Evaluation Reports for specific fiscal years). Table 16 shows the ANF water quality monitoring program
activity. Visual monitoring for herbicide damage to vegetation was conducted in 2003 and 2004 and shows little
or no damage to vegetation outside of the intended treatment area. Chemical water quality monitoring of
silvicultural applications in 1990 and 2002 has shown no detectable concentrations of sulfometuron methyl in
water samples tested.
Table 16. Date and type of ANF water quality monitoring

1

Year of Treatment
and Survey
Monitoring

Year of Monitoring
and Evaluation
Report

Vegetation
Management Activity

1987
1988
1989
1998
1999
2000

1988
1989
1990
2000
2001
2002

Silviculture
Silviculture
Silviculture
Utility ROW1
Utility ROW
Utility ROW

2002

2002

Silviculture

Herbicide Monitored
glyphosate
glyphosate
sulfometuron methyl
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and imazapyr
glyphosate and
sulfometuron methyl

ROW=right-of-way

According to SERA, drift associated with backpack (directed foliar) applications are likely to be much less. This
is discussed further in the risk characterization. Drift distance can be estimated using Stoke’s law, which describes
the viscous drag on a moving sphere. In typical backpack ground sprays, droplet sizes are greater than 100µ, and
the distance from the spray nozzle to the ground is 3 feet or less. In mechanical sprays, raindrop nozzles might be
used. These nozzles generate droplets that are usually greater than 400µ, and the maximum distance above the
ground is about 6 feet. In both cases, the sprays are directed downward. Thus, the amount of time required for a
100 µ droplet to fall 3 feet (91.4 cm) is approximately 3.2 seconds,
91.4 ÷ (2.87 @ 105(0.01)2).
The comparable time for a 400 µ droplet to fall 6 feet (182.8 cm) is approximately 0.4 seconds,
182.8 ÷ (2.87 @ 105(0.04)2).
For most applications, the wind velocity will be no more than 5 miles/hour, which is equivalent to approximately
7.5 feet/second (1 mile/hour = 1.467 feet/second). Assuming a wind direction perpendicular to the line of
application, 100µ particles falling from 3 feet above the surface could drift as far as 23 feet (3 seconds @ 7.5
feet/second). A raindrop or 400µ particle applied at 6 feet above the surface could drift about 3 feet (0.4 seconds
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@ 7.5 feet/second). (Authors note: The overstory vegetation on ANF will moderate wind speeds, thus the
exposure estimates based on this section are conservative. For backpack applications, wind speeds of up to 10
miles/hour are allowed in the ANF, which would cause a 100µ droplet to drift as far as 45 feet (3 seconds @ 10 @
1.5 feet/second), if it does not impact intervening vegetation. Smaller droplets will of course drift further, and the
proportion of these particles in the spray as well as the wind speed will affect the proportion of the applied
herbicide that drifts off-site.
There are several factors in ANF operations that substantially reduce the potential for drift predicted by AgDRIFT
for low boom ground applications. First, mechanical airblast spraying on the ANF produces median droplet
diameters of 800 to 1300 microns, two to three times larger than those used in SERA (2003a) AgDRIFT
modeling. Second, AgDRIFT evaluates open conditions over relatively bare ground with no adjacent intercepting
vegetation. The heavily vegetated sites proposed for treatment on the ANF will significantly reduce spray drift
due to interception of spray droplets by intervening vegetation. Finally, ANF personnel measure wind speed in the
open and terminate applications in winds above 10 mph. AgDRIFT also uses 10 mph wind speed, but ANF
experience shows the wind speed is greatly moderated in the heavily forested canopy of the ANF, hence
terminating ANF spray operations when the wind rises to 10 mph in the open results in termination at a much
lower wind speed (~ 4 mph) where applications are actually being made under the canopy.
AgDRIFT testing and modeling with an orchard airblast application shows a marked reduction in deposition
beyond the first two layers of intercepting vegetation. In testing conducted in an apple orchard (trees 14 feet tall)
with foliage fully developed, downwind spray deposition immediately beyond the second row of trees was more
than 90% less than the deposition beyond the first row, and downwind spray deposition was essentially zero at
100 feet (Teske et al. 2001).
Based on this experience, monitoring and research, and the analysis of drift done in this appendix, we conclude
that the buffer strategy used previously by ANF for silvicultural operations was unnecessarily restrictive. We
believe the buffers proposed in this current ANF risk assessment will protect aquatic life and water users.
However, continued monitoring is needed to increase the breadth of the experience base and to further verify the
adequacy of this buffer strategy, and to provide documentation that water quality is protected

Runoff
Sulfometuron methyl or any other herbicide may be transported to off-site soil by runoff or percolation. Both
runoff and percolation are considered in estimating contamination of ambient water. For assessing off-site soil
contamination, however, only runoff is considered. This approach is reasonable because off-site runoff will
contaminate the off-site soil surface and could impact non-target plants. Percolation, on the other hand, represents
the amount of the herbicide that is transported below the root zone and thus may impact water quality but should
not affect off-site vegetation.
Based on the results of the GLEAMS modeling conducted by SERA (2004a), the proportion of the applied
sulfometuron methyl lost by runoff was estimated for clay, loam, and sand at rainfall rates ranging from 5 inches
to 250 inches per year. These results are summarized in Worksheet G04 and indicate that runoff will be negligible
in relatively arid environments as well as sandy or loam soils. The majority (approximately 75%) of surface soil
textures found on the ANF fall within the loam category (loam, silt-loam, etc.). Hazelton soils (approximately
25% of ANF soils) are a sandy loam, which would have properties somewhere in between the loam and sand
category. About 50% of the ANF has soil map units with a high potential for a fragipan (clay layer) at a depth of
40 to 60 inches (though it sometimes occurs at 20 to 30 inches), at which point the soil would have the properties
of the clay category.
Soil pH on the ANF typically ranges from 3.6 to 6.0, but it can be as high as 8.0 in riparian and floodplain soils or
newly formed soils. These more basic soils make up less than 5% of the ANF and are typically in areas where
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herbicide use would be more limited. Most soils tested in the past few years at upland locations have had pH
values in the 4.0 to 4.5 range. The rainfall on ANF is approximately 50 inches per year, which is the value used in
a portion of the GLEAMS analysis. Based on this specific information about ANF soils, the GLEAMS projections
for the loam soil is most relevant for this risk assessment.
Two detailed studies (Hubbard et al. 1989, Wauchope et al. 1990) that investigate the fate and transport of
sulfometuron methyl in soil are useful for assessing the potential for off-site vegetation to be exposed to
sulfometuron methyl.
In the Hubbard et al. (1989) study, 0.6-4.48 kg/ha sulfometuron methyl was applied to three types of soil: sandy
clay loam, loamy sand, and sand. The soil surfaces were free of vegetation, and the soil slope was 2%. One day
before application, the soils were saturated with water by backflushing, which maximized the potential for runoff.
Rainfall rates of 125, 75, and 43 mm/hour were then simulated for 2 hours, and runoff and percolation were
measured. Concentrations of sulfometuron methyl in runoff were less than 2.4 mg/L (2.4 ppm), and the
concentrations in percolate were less than 0.1 mg/L (0.1 ppm). Under low rainfall conditions (43 mm/hour),
relatively little sulfometuron methyl was removed by runoff: 0 to 4.2% of the applied amount with the greatest
proportion found in sandy clay loam. Under moderate or high levels of rainfall, however, up to 34.7% of the
applied amount was lost by runoff. Again, the greatest losses were noted in the sandy clay loam soil, and losses
were not as great in loamy sand or sand. As would be expected, percolation was generally greater in the sandier
soils. As part of the study, Hubbard et al. (1989) compared the results of GLEAMS modeling with the monitoring
runoff. In all instances, GLEAMS under-predicted runoff, in some cases by a factor of more than 30, with the
greatest discrepancies apparent under heavy rainfall. According to the investigators, these discrepancies are
probably attributable to the 1 day time step used by GLEAMS, which fails to account for rapid water and
herbicide movement during short-term but intense rainfall events.
In the Wauchope et al. (1990), study, sulfometuron methyl was applied at a rate of 0.4 kg/ha to a sandy loam soil
with an average slope of 2.5%. Bare soil as well as soil covered with Bermudagrass and Bahiagrass were used.
Beginning 5 days before application, simulated rainfall was applied until runoff occurred. Thus, although the soil
was moist at the time of application, like it was in the Hubbard et al. (1989) study, the soil was probably not as
moist because of the longer period of time between effective soil saturation and herbicide application. After
application, simulated rainfall was applied until 10 to12 500 mL runoff samples were collected. Although rainfall
rates are not specified, total rainfall ranged from about 12 to 30 mm at each site. Thus, the amount of rainfall in
this study was substantially less than that in the Hubbard et al. (1989) study, in which the lowest rate used was 43
mm/hour for 2 hours. In all cases, the fractional loss in runoff ranged from 0.7 to1.4% of the applied sulfometuron
methyl and did not differ substantially on bare and covered plots. For this study, unlike the study by Hubbard et
al. (1989), the GLEAMS model did a good job of predicting the amount of sulfometuron methyl runoff. The
difference may be due to the lesser amounts of rainfall in the Wauchope et al. (1990), which would tend to
diminish the importance of brief intense rainfall events.
These studies by Hubbard et al. (1989) and Wauchope et al. (1990) are fairly consistent with one another. The
runoff losses of 0.7 to 1.4% from sandy loam soil after 12-30 mm of rain, observed by Wauchope et al. (1990),
are comparable to the 0 to 4.2% runoff losses after a total rainfall of 84 mm (43 mm/hour for 2 hours), reported by
Hubbard et al. (1989).
We note however that GLEAMS is based on agricultural soils and does not include consideration of the litter and
duff layer common on the forest floor of ANF. The litter and duff layer, and the predominance of loam soils
results in relatively rapid percolation of rainfall into the soil profile, significantly reducing the potential for runoff.
It is highly unlikely that the runoff projected by Hubbard et al. and by Wauchope et al. would result in ANF
operations.
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Wind Erosion
Wind erosion is a major transport mechanism for soil (e.g. Winegardner 1996). Although no specific incidents of
nontarget damage from wind erosion have been encountered in the literature for sulfometuron methyl, this
mechanism has been associated with the environmental transport of other herbicides (Buser 1990), but the studies
are in agricultural settings, often involving tillage. The ANF forest condition is markedly different. For instance
the soil surface is almost never exposed as it is in an agricultural setting, because of the litter and forest floor
layers found under the canopies where ANF vegetation management is done. For these reasons we believe wind
transport of sulfometuron methyl would be neither substantial nor significant, and it is not considered further in
this risk assessment.

Aquatic Organisms
The potential for effects on aquatic species are based on estimated concentrations of sulfometuron methyl in water
that are identical to those used in the human health risk assessment (SERA 2003b, Worksheet B06). As
summarized in Worksheet B06, the peak estimated rate of contamination of ambient water associated with the
normal application of sulfometuron methyl is 0.001 (0.00006 to 0.02) mg a.e./L at an application rate of 1 lb
a.e./acre. When adjusted for ANF rates of application of 0.09 and 0.19 lb/acre, the concentration in water is
calculated to be 0.00009 and 0.00019 mg/L, respectively. For longer-term exposures related to ANF application
rates of 0.09 and 0.19 lb/acre, the average estimated rate of contamination of ambient water 0.000004 and
0.000008 mg/L, respectively.
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SECTION E. WILDLIFE RISK ANALYSIS
Wildlife risk from vegetation management with glyphosate and sulfometuron methyl is a function of the inherent
toxicity (hazard) of each herbicide to different species and of the amount of each chemical (exposure) those
species may take in as a result of a vegetation management operation.

Glyphosate Risk Analysis
This risk analysis for wildlife and aquatic organisms is based on and largely drawn from the Forest Service-wide
glyphosate risk analysis by SERA (2003 a, b). The SERA (2003a) risk analysis is based on a rate of application of
2 pounds per acre. The most widely used rate of application on ANF is 1 lb/acre, although 2 pounds per acre is
also used. A rate of 3 lb/acre is used in some cut surface applications, and in some cases 4 pounds per acre is used
in control of invasive species by backpack sprayer. The hazard quotient (HQ) values were adjusted from the
values in SERA (2003a, Table 4-4) by proportion to the ANF rate of application. For instance if the ANF rate of
application is half of the rate SERA used in Table 4-4 (SERA 2003a), the HQ value is halved in Tables 17 and 18
of this ANF risk assessment. If the ANF rate is twice the rate SERA used in Table 4-4 (SERA 2003a), the HQ
value is doubled in Tables 17 and 18.

Terrestrial Wildlife
The risk analysis for terrestrial vertebrates and invertebrates (the bee) is in Table 17. The risk in this analysis is
expressed as the HQ, which is defined as the ratio of the exposure (from Table 8) to the critical toxicity value
(from Table 3). SERA (2003a) states that an HQ value of less than 1.0 indicates that no adverse effects are likely
to occur. Based on the application rates of 1, 2, 3 and 4 lbs/acre, all HQs are less than the level of concern (HQ =
1). At an HQ of 1.0 or less, there is no plausible basis for asserting that adverse effects are likely to occur.

Terrestrial Plants
The quantitative risk characterizations for terrestrial plants are summarized in Worksheet G04 (SERA 2003b) for
the offsite movement of glyphosate in runoff and Worksheet G05 (SERA 2003b) for offsite movement of
glyphosate by drift and wind erosion. Using the maximum ANF application rate of 4 lb/acre, the HQ value is less
than 1 for runoff, based on SERA (2003b, Worksheet G04). Logically it would also be less than 1 for ANF rates
of application of 1, 2 and 3 lb/acre. Based on this index of toxicity, plant species are not likely to be affected by
runoff of glyphosate under any conditions.
SERA (2003b) calculated hazard quotients for offsite drift in Worksheet G05. Note that all of the SERA HQ
values are based on drift estimates for the low-boom ground sprayer using the AgDRIFT model. Airblast
modeling done by AgDRIFT indicates less off site drift than occurs with the low-boom sprayer. In instances
where directed foliar applications are made by backpack or the cut surface method of application is used, little if
any damage due to drift would occur.
In this ANF risk assessment we used SERA’s NOEC value of 0.035 lb/acre for sensitive plant species and the
NOAEL of 0.56 lb/acre for tolerant plant species in calculating HQ values. We used airblast off-site deposition
data (Table 10) for all rates and methods of application (note: this will overestimate drift deposition for back pack
and cut surface methods of application but will result in conservative estimates of HQ for these conditions). The
HQ values are less than 1 in every instance. This indicates that at any proposed ANF rate of application,
glyphosate is not likely to damage tolerant or sensitive plant species at distances as close as 25 feet from the
application site.
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Table 17. Summary of quantitative risk characterization for terrestrial animals at ANF glyphosate application rates of 1, 2, 3 and 4
lbs a.i/acre (0.75, 1.25, 2.25, and 3.0 lbs a.e./acre, respectively)
Values were derived from Table 4-4 in SERA (2003a). Risk is expressed in the table as HQ, the hazard quotient.
Central

Lower

Scenario
1.0

2.0

Upper

3.0

4.0

ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0

4.0

1.0

2.0

3.0

4.0

Acute/Accidental Exposures
Direct Spray
small mammal, first-order absorption

0.001

0.002

0.004

0.004

0.0003

0.0006

0.001

0.001

0.003

0.004

0.009

0.01

small animal, 100% absorption

0.1

0.2

0.4

0.4

0.1

0.2

0.4

0.4

0.1

0.2

0.4

0.4

bee, 100% absorption

0.2

0.4

0.8

0.9

0.2

0.4

0.8

0.9

0.2

0.4

0.8

0.9

small mammal

0.002

0.003

0.006

0.008

0.002

0.003

0.006

0.008

0.004

0.006

0.01

0.02

large mammal

0.08

0.1

0.2

0.3

0.08

0.1

0.2

0.3

0.2

0.4

0.8

0.9

large bird

0.04

0.06

0.1

0.2

0.04

0.06

0.1

0.2

0.1

0.2

0.4

0.4

Contaminated Vegetation

Contaminated Water
small mammal, spill
small mammal, stream

0.008

0.01

0.02

0.03

0.002

0.004

0.008

0.009

0.01

0.02

0.04

0.04

0.00001

0.00002

0.00004

0.00004

0.0000008

0.000001

0.000002

0.000003

0.0003

0.0004

0.0009

0.001

0.04

0.06

0.1

0.15

0.04

0.06

0.1

0.2

0.2

0.2

0.5

0.6

0.0008

0.001

0.002

0.003

0.0001

0.0002

0.0004

0.0004

0.002

0.003

0.006

0.008

Contaminated Insects
small bird
Contaminated Fish
predatory bird, spill
Longer-term Exposures
Contaminated Vegetation
small mammal, on-site

0.0001

0.0002

0.0004

0.0004

0.00004

0.00006

0.0001

0.0002

0.0004

0.0006

0.001

0.002

small mammal, off-site

0.000001

0.000002

0.000004

0.000004

0.0000003

0.0000005

0.000001

0.000001

0.000008

0.00001

0.00002

0.00003

large mammal, on-site

0.01

0.02

0.04

0.04

0.004

0.006

0.01

0.02

0.1

0.2

0.4

0.4

large mammal, off-site

0.0004

0.0006

0.001

0.002

0.0002

0.0004

0.0008

0.0009

0.002

0.004

0.008

0.009

large bird, on-site

0.03

0.06

0.1

0.1

0.01

0.02

0.04

0.04

0.3

0.5

1

1.2

large bird, off-site

0.001

0.002

0.004

0.004

0.0008

0.001

0.002

0.003

0.008

0.01

0.02

0.03

0.0000008

0.000001

0.000002

0.000003

0.00000008

0.0000001

0.0000002

0.0000003

0.000004

0.000006

0.00001

0.00002

0.0000004

0.0000006

0.000001

0.000002

0.00000002

0.00000003

0.00000006

0.00000008

0.000004

0.000006

0.00001

0.00002

Contaminated Water
small mammal
Contaminated Fish
predatory bird
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Aquatic Organisms
The quantitative risk characterization for glyphosate for ANF aquatic species is summarized in Table 18. As in
the corresponding tables for terrestrial species, the exposure component of the hazard quotients is based on the
ANF proposed application rates of 1, 2, 3, and 4 a.i. lbs/acre. The HQ values were adjusted from the values in
SERA (2003a, Table 4-5) by proportion to the rate of application. For instance if the ANF rate of application is ½
of the rate SERA used in Table 4-5 (SERA 2003a), the HQ value is halved in Table 12. If the ANF rate is twice
the rate SERA used in their Table 4-5 (SERA 2003a), the HQ value is doubled in Table 12. ANF rates are
expressed in pounds of active ingredient (a.i.) while SERA calculations used pounds of acid equivalent (a.e.),
therefore values are based on a.e. and assumes that 4.0 lb a.i/gallon = 3 lb a.e./gallon. Rates in both a.i. and a.e.
are shown in Table 18.
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Table 18. Summary of quantitative risk characterization for aquatic species at ANF glyphosate application rates of 1, 2, 3 And 4 lbs
a.i./acre (0.75, 1.25, 2.25, and 3.0 lbs a.e./acre, respectively)*
Risk is expressed as the hazard quotient (HQ).
Scenario
Fish, Acute Exposures
Typical Species
Sensitive Species
Fish, Chronic Exposures
Typical Species
Sensitive Species
Aquatic Invertebrates
Acute Exposures
Chronic Exposures
Aquatic Plants
Acute
Chronic
Exposures (mg/L)
Acute (stream)
Longer-term (pond)

Central
ANF Application Rates (lbs a.i./acre)*
1.0
2.0
3.0
4.0

Lower
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0
4.0

Upper
ANF Application Rates (lbs a.i./acre)
1.0
2.0
3.0
4.0

0.0002
0.002

0.0003
0.002

0.0005
0.005

0.0006
0.006

0.000008
0.00008

0.00001
0.0001

0.00003
0.0002

0.00003
0.0003

0.003
0.03

0.005
0.05

0.01
0.10

0.01
0.12

0.00003
0.0003

0.00005
0.0005

0.0001
0.001

0.0001
0.001

0.000003
0.00003

0.000005
0.00005

0.00001
0.0001

0.00001
0.0001

0.0002
0.002

0.0004
0.004

0.0008
0.008

0.0009
0.009

0.00002
0.00002

0.00003
0.00002

0.00006
0.00005

0.00008
0.00006

0.000001
0.000002

0.000002
0.000002

0.000003
0.000005

0.000004
0.000006

0.0004
0.0001

0.0006
0.0002

0.001
0.0004

0.002
0.0005

0.005
0.0002

0.008
0.0004

0.02
0.0008

0.02
0.001

0.0002
0.00002

0.0004
0.00004

0.0008
0.00008

0.001
0.0001

0.10
0.002

0.17
0.003

0.34
0.007

0.40
0.008

0.02
0.0008

0.02
0.001

0.05
0.002

0.06
0.003

0.0008
0.00008

0.001
0.0001

0.002
0.0002

0.003
0.0003

0.3
0.006

0.5
0.01

1
0.02

1.2
0.02

*Values were derived from SERA (2003a Table 4-5). The critical toxicity values used were from SERA (2003a, Table 4-5).
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The risk analysis (Table 18) shows that no HQ value exceeds one (the level of concern) for any rate of application
on the ANF. The highest HQ (greatest risk) results from an application rate of 4 lb/acre. For fish the highest HQ is
0.12 for acute exposures of a sensitive species; for aquatic invertebrates the highest HQ is 0.002 for acute
exposure, and for aquatic plants the highest HQ is 0.4. Aquatic plants appear to be somewhat less sensitive to
glyphosate than the most sensitive aquatic animals. There is no indication that adverse effects on aquatic plants
are plausible.
Based on this analysis we conclude that Accord Concentrate®, Glypro®, Foresters® and Rodeo® as proposed for
use on ANF will not adversely affect aquatic organisms. The surfactants proposed for use on the ANF have inert
ingredients classified by EPA as list 3 and 4b. List 3 indicates that there is unknown toxicity; for inerts where
“there was no basis for placing it on any of the other lists. The Agency will continue to evaluate these chemical
substances, as additional information becomes available, to determine if reclassification to List 1, 2, or 4 is
appropriate.” List 4 indicates minimal concern, further subdivided with List 4B for inerts with “sufficient
information to conclude that current use patterns in pesticide products will not adversely affect public health and
the environment.”

Sulfometuron Methyl Risk Analysis
This risk analysis for wildlife and aquatic organisms is based on and largely drawn from SERA (2004b, Tables
G02–G05a and G05b) and from the Forest Service-wide risk analysis completed by SERA (2004a). The risk
tables included at the end of this section are drawn from these worksheets with appropriate adjustments for ANF
rates of application. The risk in this analysis is expressed as the hazard quotient (HQ), which is defined as the
ratio of the exposure to the critical toxicity value. SERA states that an HQ value of less than 1.0 indicates that no
adverse effects are likely to occur.
The results of the ANF risk analyses for terrestrial and aquatic species are in Tables 19 and 21. The tables are
followed by a discussion of SERA’s basis for and analysis of risk for terrestrial and aquatic species.
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Table 19. Summary of sulfometuron methyl quantitative risk characterization for terrestrial
animals for ANF application rates of 0.09 and 0.19 lbs a.i./acre*
Risk is expressed as the hazard quotient (HQ)
Central
Scenario
0.09
Acute/Accidental Exposure
Direct Spray
small mammal, first-order absorption
small animal, 100% absorption
honey bee, 100% absorption
Contaminated Vegetation
small mammal
large mammal
large bird
Contaminated Water
small mammal, spill
small mammal, stream
Contaminated Insects
small mammal
small bird
Contaminated Fish
predatory bird, spill
Contaminated Small Mammal
carnivorous mammal
carnivorous bird
Longer-term Exposures
Contaminated Vegetation
small mammal, on-site
small mammal, off-site
large mammal, on-site
large mammal, off-site
large bird, on-site
large bird, off-site
Contaminated Water
small mammal
Contaminated Fish
predatory bird

Lower
Upper
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19
0.09
0.19

0.0001
0.02
0.01

0.000252
0.042
0.0294

0.00002
0.02
0.014

0.000042
0.042
0.0294

0.0006
0.02
0.014

0.00126
0.042
0.0294

0.001
0.02
0.008

0.002
0.04
0.02

0.001
0.02
0.008

0.002
0.04
0.02

0.002
0.06
0.02

0.004
0.1
0.04

0.001
0.0000002

0.002
0.0000003

0.0004
0.00000001

0.00084
0.00000002

0.002
0.000004

0.004
0.000008

0.02
0.01

0.04
0.02

0.02
0.01

0.04
0.02

0.08
0.04

0.12
0.08

0.001

0.003

0.0002

0.0004

0.006

0.01

0.002
0.001

0.004
0.002

0.002
0.001

0.004
0.002

0.002
0.001

0.004
0.002

0.001
0.00001
0.04
0.001
0.06
0.002

0.002
0.00002
0.08
0.002
0.13
0.004

0.0004
0.000002
0.01
0.0008
0.02
0.001

0.0008
0.000004
0.02
0.002
0.04
0.002

0.004
0.00008
0.4
0.006
0.6
0.01

0.008
0.0002
0.84
0.01
1.26
0.021

0.0000002

0.0000004

0.00000006

0.0000001

0.0000004

0.0000008

0.000001

0.000002

0.0000001

0.0000003

0.000002

0.000004

* Values are derived from SERA (2004 B) Worksheet G03.

Terrestrial Wildlife
The quantitative risk characterization for mammals and birds is summarized in SERA (2004b, Worksheet G02).
All exposures summarized in the Worksheet G01 (SERA 2004b) are based on the typical application rate of 0.045
lb a.e./acre. The ANF risk analysis for terrestrial species is in Table 19, and it is based on SERA values adjusted
to reflect the rates of application used on ANF, specifically 0.09 and 0.19 lb/acre. Risk (HQ) is characterized as
the estimated dose, taken from Table 15, divided by toxicity value. An HQ of one or less indicates that the
estimated exposure is less than the critical toxicity value. When this is the case, there is no basis for asserting that
adverse effects are plausible.
Based on Table 19, for vertebrate terrestrial species the highest HQ for any acute exposure is 1.26 for chronic
exposure of a large bird consuming treated vegetation on a site treated with the highest rate of application (0.19
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lb/acre). It very slightly exceeds the level considered acceptable, and the likelihood it would occur seems quite
remote. All other HQ values are less than one. With this one exception the analysis shows there is no basis for
asserting that adverse effects on terrestrial vertebrates are likely from the application of sulfometuron methyl in
ANF programs. For this exception, an HQ of 1.26 is only slightly higher than the acceptable value of 1.0. Given
the highly conservative assumptions used in this risk assessment, it is highly likely that this overestimates the
actual risk. In addition, the HQ only exceeds 1.0 at the highest rate of application, which is rarely used.

Terrestrial Invertebrates
As shown in SERA (2004b, Worksheet G02), the HQ for the honey bee is 0.007 based on an application rate of
0.045 lb/acre. When adjusted for the ANF rates of application, the HQ value is 0.014 and 0.03 for the ANF
application rates of 0.09 and 0.19 lb/acre, respectively. These values are well below the level of concern of one.
Thus, there is no basis for anticipating the occurrence of adverse effects in bees exposed to sulfometuron methyl
at application rates that might be used in ANF programs.

Terrestrial Plants
A quantitative summary of the risk characterization for terrestrial plants is presented in SERA (2004b) Worksheet
G04 for runoff and Worksheets G05a and G05b for drift. Analogous to the approach taken for terrestrial animals,
risk in these worksheets is characterized as a ratio of the estimated exposure to a benchmark exposure (i.e.,
exposure associated with a defined response). For both worksheets, the benchmark exposure is a NOEC, as
derived in a dose-response assessment, for both sensitive and tolerant species. The NOEC is 0.00078 lb/acre for
tolerant plant species and 0.000024 lb/acre for sensitive species.
Sulfometuron methyl is a very effective herbicide, and adverse effects on plants off-site can occur if drift results
in off-site deposition greater than the NOEC values. SERA (2004b) estimates drift based on the AgDRIFT model.
As discussed earlier AgDRIFT likely significantly overestimates drift in the conditions and circumstances of ANF
operations. The key factors for the ANF not included in AgDRIFT are as follows:
•
•
•
•

Application method–ANF uses primarily airblast rather than low boom ground.
Application conditions–ANF treatment typically occurs in forested stands with understory vegetation;
AgDRIFT operates in the open and over relatively bare ground.
Droplet size–ANF droplets are 2 to 3 times larger than those evaluated by AgDRIFT.
Wind speeds–under ANF forest canopies the maximum wind speed typically is significantly reduced (~ 4
mph) when winds in openings are 10 mph. AgDRIFT modeled 10 mph winds.

Accepting these overestimates from AgDRIFT and adjusting the values in SERA (2004b, Worksheet G05a) for
ANF application rates of 0.19 or 0.09 lb/acre and the use of airblast rather than low boom ground application,
Table 20 provides calculated estimates of off-site deposition and the associated hazard quotients for tolerant and
sensitive terrestrial plant species.
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Table 20. Down wind deposition for non-forested, bare ground conditions in lb/acre for ANF
rates of airblast application of sulfometuron methyl and their associated hazard quotient
values *
Hazard Quotient for
Hazard Quotient for
0.09
lb/Application
0.19 lb/Application
Down Wind
0.09 lb/acre
0.19 lb/acre
Rate
Rate
Distance
Application Rate
Application Rate
Tolerant
Sensitive
Tolerant
Sensitive
(feet)
Plant
Plant
Plant
Plant
Species
Species
Species
Species
25
0.0005
0.0011
0.64
20.8
1.4
45.8
50
0.0003
0.00056
0.38
12.5
0.72
23.3
100
0.00006
0.00013
0.08
2.5
0.17
5.4
300
0.00003
0.00007
0.04
1.25
0.09
2.9
500
0.000009
0.000019
0.01
0.38
0.02
0.79
*Based on off-site deposition values from Table 7 and NOEC values of 0.000024 lb/acre for sensitive plant
species and 0.00078 lb/acre for tolerant plant species. The hazard quotient is Deposition/NOEC.

This analysis shows that with open conditions over relatively bare ground, no adjacent intercepting vegetation,
and an on-site application rate of 0.09 lb/acre, tolerant plants downwind will not be harmed at 25 feet, and
sensitive plants downwind will not be harmed at 500 feet. The HQ value for sensitive plants at 300 feet is
0.00003/0.000024 = 1.25, which is very close to the level of concern of one.
For higher application rates and similar open conditions, this analysis shows that with an on-site application rate
of 0.19 lb/acre, tolerant plants downwind will not be harmed at 50 feet, and sensitive plants downwind will not be
harmed at 500 feet. The HQ value for sensitive plants at 300 feet is 0.00007/0.000024 = 2.92, which is fairly close
to the level of concern of one.
In a forested setting, damage observed due to drift of sulfometuron methyl would depend on several site-specific
conditions, including wind speed and foliar interception by the target vegetation. We believe the analysis in Table
20 is extremely conservative for a forested setting, and it significantly overestimates the ANF hazard quotients for
forested conditions. The key factors contributing to this overestimate for the ANF are low wind speed under the
canopy and the high density of the treated understory vegetation providing significant surfaces for interception of
spray droplets close to the point of release. AgDrift testing and modeling with an orchard airblast application
(trees 14 feet tall) shows a marked reduction in deposition beyond the first two layers of intercepting vegetation,
and downwind spray deposition was essentially zero at 100 feet (Teske et al. 2001). Significantly, monitoring for
vegetation damage by ANF personnel shows little or no off site vegetation damage beyond the treatment area
boundary.
With respect to exposure via runoff, SERA’s (2004b) Worksheet G04 (adjusted for ANF rates of application and
the use of values for loam soil and 50 inches annual precipitation) results in HQ values for sensitive plants of 4.2
and 2 for 0.19 and 0.09 lb/acre rates of application respectively. While this level of risk is less, it still exceeds the
level of concern where HQ is greater than one. Tolerant plant HQ values are less than one at both ANF rates of
application. However, we believe this is a significant overestimate of the risk because GLEAMS, on which this
analysis is based, was developed for agricultural land and settings. Conditions of heavy litter and duff layers
under the dense canopies of ANF treatment areas should virtually eliminate runoff.

Aquatic Organisms
The result of the Risk assessment for aquatic species is in Table 21. This table is derived from Table 4.9, SERA
(2004b) with adjustments to reflect ANF rates of application.
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Table 21. Summary of sulfometuron methyl quantitative risk characterization for aquatic species
for ANF application rates of 0.09 and 0.19 lbs a.i./acre
Risk is expressed as hazard quotient (HQ)*
Central
Scenario
0.09
Fish (acute exposure)
Tolerant Species
0.0000006
Sensitive Species
0.00001
Fish (chronic exposure)
Tolerant Species
0.000004
Sensitive Species
0.000004
Amphibians
acute exposures
0.0002
chronic exposures
0.004
Aquatic Invertebrates (acute exposure)
Tolerant Species
0.00000006
Sensitive Species
0.000001
Aquatic Invertebrates (chronic exposure)
Tolerant Species
0.0000006
Sensitive Species
0.00002
Aquatic Plants, Algae (acute exposure)
Tolerant Species
0.0002
Sensitive Species
0.04
Aquatic Plants, Algae (chronic exposure)
Tolerant Species
0.00001
Sensitive Species
0.001
Aquatic Plants, Macrophytes
acute exposures
0.4
chronic exposures
0.02

Lower
ANF Application Rates (lbs a.i./acre)
0.19
0.09
0.19

Upper
0.09

0.19

0.000001
0.00002

0.00000004
0.0000008

0.00000008
0.000002

0.00001
0.0002

0.00002
0.0004

0.000008
0.000008

0.0000008
0.0000008

0.000002
0.000002

0.000006
0.000006

0.00001
0.00001

0.0004
0.008

0.00001
0.001

0.00003
0.002

0.004
0.008

0.008
0.02

0.0000001
0.000002

0.000000004
0.00000008

0.000000008
0.0000002

0.000001
0.00002

0.000002
0.00004

0.000001
0.00004

0.0000001
0.000004

0.0000003
0.000008

0.000001
0.00004

0.000002
0.00008

0.0004
0.08

0.00001
0.002

0.00003
0.004

0.004
0.8

0.008
1.68

0.00002
0.003

0.000002
0.0004

0.000004
0.0008

0.00002
0.002

0.00004
0.004

0.84
0.04

0.02
0.004

0.04
0.008

8
0.04

16.8
0.08

* Values are based on SERA (2004b) G03.

The risk characterization for aquatic animals is relatively simple and unambiguous. Sulfometuron methyl appears
to have a very low potential to cause any adverse effects in aquatic animals. All HQ values are less than one. The
highest HQ value is 0.02 for chronic exposure of an amphibian.
Aquatic plants are more sensitive to sulfometuron methyl than are aquatic animals. For algae, the only HQ value
greater than one is for acute exposure of a sensitive species (HQ = 1.7). All other values for algae are less than
one. Macrophytes appear to be more sensitive, exhibiting an HQ value of 8 and 16.8 for acute exposure following
application of 0.09 and 0.19 lb/acre respectively at the “upper” scenario. ANF buffer mitigation measures make it
very unlikely that application would result in exposures high enough to produce this level of risk. For chronic
exposure all HQ values are less than one. The highest HQ value for chronic exposure is 0.04 for an application
rate of 0.19 lb/acre.
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SECTION F. FEDERAL LISTED OR PROPOSED THREATENED,
ENDANGERED, OR SENSITIVE SPECIES RISK ASSESSEMENT
Introduction
This Section analyzes impacts to species federally listed as proposed, threatened, or endangered, and species listed
as sensitive by the Regional Forester from the use of herbicides for vegetation management on the ANF. This
analysis covers the proposed use of glyphosate (Rodeo®, Accord Concentrate ®, Glypro®, Foresters’®) and
sulfometuron methyl (Oust® , Oust XP®) herbicides and surfactants (Timberland 90®, Chemsurf® 90, Alenza 90®,
Red River 90® and Red River Adherent 90®). The following categories of species were analyzed.

Federal Listed Species
The U.S. Fish and Wildlife Service has six Federal listed plant and animal species that are known to occur within
or near the ANF proclamation boundary, or have suitable habitat within the ANF (Table 22). In addition, two
species are currently listed as candidate (Table 22). Of these eight species, six occur within the ANF or the Wild
and Scenic River corridor. The northeast bulrush and small-whorled pogonia are the only species not documented
on the ANF.

Regional Forester Sensitive Species (RFSS)
There are 60 plant and animal species on the ANF RFSS List (Table 22). Regional Forester sensitive species and
species delisted by the U.S. Fish and Wildlife Service in the last five years are included. The list also includes two
U.S. Fish and Wildlife Service candidate species, the same two that are mentioned above. All RFSS are evaluated
in this risk assessment.
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Table 22. Species federally listed as proposed, threatened or endangered and species listed as
sensitive by the Regional Forester for the ANF, grouped by taxa
Species
Mammals
Indiana bat (Myotis sodalis)
Northern flying squirrel (Glaucomys
sabrinus)
Birds
Bald eagle (Haliaeetus leucocephalus)
Osprey (Pandion haliaetus carolinensis)
Yellow-bellied flycatcher (Empidonax
flaviventris)
Northern goshawk (Accipiter gentilis)
Reptiles
Timber rattlesnake (Crotalus horridus)
Wood turtle (Clemmys insculpta)
Molluscs, aquatic invertebrates
Rabbitsfoot (Quadrula cylindrica)
Rainbow mussel (Villosa iris)
Rayed bean mussel (Villosa fabalis)
Round pigtoe (Pleurobema coccineum)
Sheepnose mussel (Plethobasus cyphyus)
Snuffbox (Epioblasma triquetra)
Three-ridge (Amblema plicata)
White heelspitter (Lasmigona complanata)
Clubshell mussel (Pleurbema clava)
Creek heelsplitter (Lasmigona compressa)
Long-solid mussel (Fusconaia subrotunda)
Northern riffleshell (Epioblasma torulosa
rangiana)
Wabash pigtoe (Fusconaia flova)

General Habitat

Status1

mature forest/ roost and raise young in caves

F

mature forest/riparian; conifer or mixed hardwood; nest in conifers

R

forest, near rivers, lakes, wet prairies
riparian areas/ lakes and rivers

F
R

conifer, hardwood forests, nests on the ground

R

mid to late structural mixed hardwood/conifer forests

R

mature forest/riparian/wetland/grassland
mature forest hardwood, mixed conifer, oak/riparian/wetland

R
R

medium to large rivers in mixed sand and gravel; seldom burrows
small to medium streams in coarse sand or gravel
lakes, small to large streams in sand or gravel
medium to large rivers in mud, sand, or gravel
medium to large rivers in gravel or mixed sand and gravel
small to medium-sized rivers in sand, gravel, or cobble
small to large rivers and impoundments in mud, sand, or gravel
pools or sluggish streams with a mud, sand, or gravel bottom
small to medium streams with gravel/sand substrate
creeks and headwaters of small to medium rivers in fine gravel/sand
large rivers in gravel

R
R
C
R
C
R
R
R
F
R
R

swift moving water/riffle and run areas with fine to coarse gravel

F

medium to large rivers in gravel or mixed sand and gravel

R

Fish
Bluebreast darter (Etheostoma camurum)
large streams
Burbot (Lota lota)
deep cold waters of lakes and rivers
Channel darter (Percina copelandi)
large streams and rivers
Gilt darter (Percina evides)
large streams
Gravel chub (Erimystax x-puncta)
medium to large streams
Longhead darter (Percina macrocephala)
moderate to large streams; fast moving water
Mt. Brook Lamprey (Ichthyoyzon greeleyi)
streams, pools, and backwaters does not move into rivers
Mt. Madtom (Norturs eleutherus)
high gradient medium rivers, moderate gradient riffles/ benthic
Northern madtom (Noturus stigmosus)
small, medium, large rivers
Spotted darter (Etheostoma maculatum)
fast rocky riffles in small to medium streams
Tippecanoe darter (Etheostoma tippecanoe)
moderate gradient rivers and large streams
1 F Federally listed threatened or endangered species;
C Candidate species for federal listing and Regional Forester Sensitive Species (RFSS) list
R Currently on RFSS list
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Table 22. (Continued) Species federally listed as proposed, threatened or endangered and
species listed as sensitive by the Regional Forester for the ANF, grouped by taxa
Species

General Habitat

Invertebrates
Ocellated darner (Boyeria grafiana)
Green-faced clubtail (Gomphus viridifrons)
Mustached clubtail (Gomphus adelphus)
Resolute Damsel/Taiga bluet (Coenagrion resolutum)
Maine snaketail (Opiogomphus mainensis)
Ski-tailed emerald (Somatochlora elongata)
Uhler's sundragon (Helocordulia uhleri)
Harpoon clubtail (Gomphus descriptus)
Midland clubtail (Gomphus fraternus)
Rapids clubtail (Gomphus quadricolor)
Zebra clubtail (Stylurus scudderi)

nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian
nymphs-aquatic, adults-terrestrial/riparian

Vascular Plants
American fever-few (Parthenium integrifolium)
grassland; open woods; seedling/sapling forest
American ginseng (Panax quinquefolius)
hardwood forests but also conifer; upland not riparian
American yew (Taxus canadensis)
mature forest hardwood, mixed conifer
Bartram's shadbush (Amelanchier bartramiana)
wetland
Boreal bog sedge (Carex magellanica)
wetland
Bristly black current (Ribes lacustre)
riparian/wetland
Butternut (Junglans cinerea)
riparian
Checkered Rattlesnake plantain (Goodyera tesselata) mature forest hardwood, mixed conifer
Creeping snowberry (Gaultheria hispidula)
riparian
Hooker's orchid (Planathera hookeri)
mature forest hardwood, mixed conifer
Kidney-leaved twayblade (Listera smallii)
riparian/wetland
Northeast bulrush (Scripus ancistrochaetus)
riparian/wetland
Mountain starwort (Stellaria borealis)
mature forest
Mountain wood fern (Dryopteris campyloptera)
mature forest hardwood, mixed conifer
Queen-of-the-prairie (Filipendula rubra)
grassland/wetland
Red currant (Ribes triste)
riparian/wetland
Rough cotton-grass (Eriophorum tenellum)
riparian/wetland
Small whorled pogonia (Isotria medeoloides)
mature oak
Stalked bulrush (Scripus pedicellatus)
riparian/wetland
Sweet-scented Indian plaintain (Hasteola suaveolens) riparian
Thread rush (Juncus filiformis)
wetland
White trout lily (Erythronium albidum)
riparian/wetland
Wiegand's sedge (Carex wiegandii)
riparian
1 F Federal listed threatened or endangered species
C Candidate species for federal listing and Regional Forester Sensitive Species (RFSS) list
R Currently on RFSS list

G2-84

Status1

R
R
R
R
R
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R
F
R
R
R
R
R
F
R
R
R
R
R

Allegheny National Forest Final Environmental Impact Statement

Appendix G2—Wildlife, Terrestrial Plant, and Aquatic Species Risk Assessment

Five of six species listed under the federal ESA as threatened or endangered are described in more detail in ANF
(2000).
The objectives of this risk assessment are to:
1. Determine the effects of the proposed program of vegetation management activities on species federally
listed or proposed as threatened, or endangered, and species listed as sensitive by the Regional Forester
for the ANF.
2. Describe measures to be taken to mitigate potential adverse effects of proposed activities on these species.
This risk assessment was prepared in accordance with Forest Service Manual 2671.44 and 2672.43 and
regulations set forth in section 7(a) of the Endangered Species Act (ESA).

Proposed Vegetation Management Program
This analysis concerns the impact of using herbicides as part of an integrated pest management strategy for the
following management purposes:
•
•
•
•
•
•
•

sustain forest cover over the long term,
restore forest understories to more diverse vegetation conditions,
maintain tree species diversity in young stands,
maintain the integrity of improvements (such as electric fences),
sustain and improve the production of forest products,
assist in developing and maintaining certain types of wildlife habitat, heritage resources, and visual
enhancements (such as scenic overlooks), and
treatment/control of native and non-native invasive plant species.

Potential Effects upon Federally Listed or Proposed, Threatened, Endangered and
Sensitive Species
Most of these species rarely occur on the type of sites proposed for treatment and analyzed for this risk
assessment. However, if they are found, they potentially could be affected by either alteration of habitat, or from
direct toxic effects of herbicide or surfactant. This risk assessment only considers the direct toxic effects of the
various formulations and spray mixtures of glyphosate and/or sulfometuron methyl.

Direct ToxicEffects
The potential for direct toxic effects on wildlife species is covered in detail in Section E of this risk assessment.
The wildlife and aquatic species risk analysis in Appendix G2, Section E is based on the dose response data for
each herbicide as reported in SERA (2003a, b and 2004a, b). Because there are no studies that use Federal listed
or proposed threatened, endangered, or sensitive species as the test organisms, it is assumed that these species
would respond similar to the most sensitive species of similar type that is included in toxicity testing. The critical
toxicity values are shown in Table 23. Note there are no values for reptiles or mollusks, reflecting the limited
degree to which such organisms are included in toxicity testing. For purposes of this risk assessment we assume
reptiles are reflected by amphibians, and mollusks are represented by aquatic invertebrates.
Note that SERA (2003a) includes critical toxicity values for herbicides with and without surfactant, and they also
do analyses with less and more toxic forms of glyphosate. We believe the surfactant noted by SERA is a more
toxic form, such as POEA, which results in an overestimate of the NOEC than would likely be the case
considering the four surfactants and the commercial formulations of glyphosate proposed for use by the ANF. The
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glyphosate formulations proposed for use on the ANF are the less toxic form, and the surfactants have inert
ingredients classified by EPA as list 3 and 4b. List 3 indicates that there is unknown toxicity; for inerts where
“there was no basis for placing it on any of the other lists. The Agency will continue to evaluate these chemical
substances, as additional information becomes available, to determine if reclassification to List 1, 2, or 4 is
appropriate.” List 4 indicates minimal concern, and was further subdivided with List 4B for inerts with “sufficient
information to conclude that current use patterns in pesticide products will not adversely affect public health and
the environment.”
The less toxic formulations of glyphosate are covered in Table 17.
Table 23. Critical toxicity values for ANF terrestrial and aquatic wildlife species selected as
surrogates for ANF federally listed or proposed, threatened, endangered, and sensitive
species categories (see Table 22)
Type of Species

Critical Toxicity Value,
Glyphosate

Mammals
Birds
Fish (sensitive)

175 mg/kg (NOAEL*)
100 mg/kg (NOAEL)
2.57 mg/l (NOEC)

Critical Toxicity Value,
Sulfometuron Methyl

2 mg/kg (NOAEL)
2 mg/kg (NOAEL)
1.17 mg/l (NOEC)
0.19 mg/L (chronic NOEC,
Aquatic Invertebrates
50 mg/l (Chronic NOEC)
calculated)
1
Toxicity values derived from SERA (2003a, b, 2004a, b)
* NOAEL, No Observed Adverse Effect Level
§
NOEC, No Observed Effect Concentration

Hazard quotients for Federal listed or proposed animal species are in Table 24. They are taken from the risk
analyses for various wildlife species in this appendix (Tables 17, 18, 19, and 21). The highest HQ value reported
for a particular type organism in these tables is listed in Table 24. To provide an increased margin of certainty for
Federal listed or proposed threatened, endangered, or sensitive species, only the upper HQ value (meaning the
upper end of the range within which the true value might fall) reported for a given species type is included here
(see page G2-50 for additional discussion of the meaning of the term “upper”).
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Table 24. Quantitative risk characterization for ANF terrestrial and aquatic species selected as a
surrogate for ANF Federal listed or proposed threatened, endangered, and sensitive species
categories (see Table 22)1
Organism type/
Exposure Scenario
1.0

Glyphosate,
Sulfometuron methyl, Upper Hazard
Upper Hazard Quotient
Quotient
ANF Application Rates (lbs a.i./acre)2
2.0
3.0
4.0
0.09
0.19

Large Mammal
acute exposure

0.22

0.38

0.75

0.90

0.06

0.10

chronic exposure

0.112

0.188

0.375

0.45

0.40

0.84

Bird
acute exposure
chronic exposure

0.15
0.30

0.25
0.50

0.50
1.00

0.60
1.20

0.04
0.60

0.08
1.26

Fish, Sensitive Species
acute exposure

0.03

0.05

0.10

0.12

0.0002

0.0004

chronic exposure

0.002

0.004

0.008

0.009

0.000006

0.000001

acute exposure

0.0004

0.0006

0.001

0.002

chronic exposure

0.0001

0.0002

0.0004

0.0005

0.00002
(sensitive species)
0.00004 (sensitive
species)

0.00004
(sensitive species)
0.00008 (sensitive
species)

Aquatic Invertebrates

1

Values derived from SERA (2003a,b, 2004a, b) with adjustments for ANF rates of application)
ANF glyphosate application rates of 1, 2, 3, 4 lbs a.i./acre are equivalent to 0.75, 1.25, 2.25, and 3.0 lbs
a.e./acre, respectively

2

The analysis shows nearly all HQs are less than 1, meaning there is no plausible basis for asserting that adverse
effects are likely to occur (SERA 2003a) in these specific cases. No HQ values exceed 1 for acute exposure from
use of either glyphosate or sulfometuron methyl. It is only one chronic exposure for the 4 lb/acre rate of
application of glyphosate and one for the 0.19 lb/acre rate of sulfometuron methyl that produce an HQ value
greater than 1 (Table 24). In each case this is for a large bird consuming vegetation, and the HQ value is 1.2 and
1.26 for glyphosate and sulfometuron methyl respectively. None of the bird species on the ANF federally listed or
proposed threatened, endangered or sensitive lists are herbivores, therefore we conclude there will be no impact
on listed birds. No HQ values are greater than 1 for aquatic species.
From this we conclude that Federal listed or proposed threatened, endangered and sensitive animal species will
not be toxicologically adversely affected by the use of glyphosate or sulfometuron methyl as proposed by the
ANF.
ANF Federally listed or proposed threatened, endangered, or sensitive plant species are likely to be impacted if
either glyphosate or sulfometuron methyl are directly applied to them or if substantial herbicide drift reaches
them. To use herbicides with safety to these species, a pretreatment survey to locate and mark such plants so they
will not be sprayed will be required. It may be necessary to establish a no-spray buffer around sites that contain
Federal listed or proposed threatened, endangered, and sensitive plant species or to physically cover the plants to
prevent injury due to spray drift.
For glyphosate the analysis of downwind drift for ANF application rates with non-forested conditions over
relatively bare ground and no adjacent intercepting vegetation and the use of airblast application equipment, the
HQ is less than 1 at 25 feet for rates of applications of 4 lb/acre and less. However, the ANF uses the 4 lb/acre
application rate only for directed backpack foliar invasive species control and the 3 lb/acre only for cut surface
treatments, where virtually no drift is expected to occur. For sulfometuron methyl this same analysis, again for
nonforest conditions, indicates that a buffer between 300 and 500 feet may be required for sensitive plants at
application rates of 0.09 lb/acre and 0.19 lb/acre. However, AgDRIFT testing and modeling with an orchard
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airblast application (trees 14 feet tall) shows a marked reduction in deposition beyond the first two layers of
intercepting vegetation, and downwind spray deposition was essentially zero at 100 feet (Teske et al. 2001).
We consider this analysis extremely conservative because it does not take into account the lower wind speeds that
occur in the forest interior or the interception of spray particles by the dense intervening vegetation. The
monitoring history on ANF indicates little off-site vegetation damage, suggesting smaller buffers will likely
provide protection for sensitive plants, but rigorous monitoring may be required for verification.
We expect Federal listed or proposed threatened, endangered, or sensitive plant species mortality from direct
spraying or drift to be highly unlikely for the following reasons:
•
•
•

Treatment sites and their vicinity will be appropriately surveyed for these plant species.
The majority of these plants occupy habitat that would not be scheduled for treatment.
If such plants are found, buffers will be established based on site characteristics such as understory
interference, slope, season of treatment, application rate, and the susceptibility of the plant’s life stage to
the herbicide.

In consultation with the U. S. Fish and Wildlife Service, the following determinations were made for all actions
(including herbicide use) included in the ANF Land and Resource Management Plan.
Summary of Determinations
Federally Listed Species
Birds
• Bald Eagle–May effect, not likely to adversely effect.
Invertebrates
• Clubshell–May effect, not likely to adversely effect.
• Northern riffleshell–May effect, not likely to adversely effect.
• Rayed-bean–May effect, not likely to adversely effect.
• Sheepnose–May effect, not likely to adversely effect.
Mammals
• Indiana bat–May effect, not likely to adversely effect.
Plants
• Northeastern bulrush–No adverse effect.
• Small-whorled pogonia–No adverse effect.

CONCLUSION
Except for plants, no adverse toxicological impacts on Federal listed or proposed threatened, endangered, or
sensitive species are expected to occur. For plants, it will be necessary to survey for their presence, and when
found to implement mitigation measures to protect them. For non-native invasive species treatment, habitat
degradation to Federal listed or proposed threatened, endangered, or sensitive species from invasive species over
the long term presents a higher risk of extirpation than potential loss from direct spray or drift.
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SECTION G. Carbon Dating and the Potential for carbon contamination due
to the Proposed use of Herbicides on the ANF
Following is a brief description of carbon dating as derived from the sources indicated. It is meant to provide
some understanding of the carbon dating method. It also provides perspective on potential problems with
contamination of archaeological samples and how this affects the dating done by this method. Finally, we provide
analysis of the potential for such problems due to the proposed program using herbicides on the Allegheny
National Forest. In addition to the specific sources cited here, a number of other useful websites related to carbon
dating were found in a Google search using the term “carbon dating.”
Carbon Dating: The following information is derived from Minnesota State University’s website and accessed
on January 24, 2007, http://www.mnsu.edu/emuseum/archaeology/dating/radio_carbon.html, which uses
information from McGraw-Hill Encyclopedia of Science and Technology, Volume 15, pp. 136-144.
Radio-carbon dating is a method of obtaining age estimates on organic materials for samples as old as 50,000
years. Radiocarbon determinations can be obtained on wood; charcoal; marine and fresh-water shell; bone and
antler; peat and organic-bearing sediments, carbonate deposits such as tufa, caliche, and marl; and dissolved
carbon dioxide and carbonates in ocean, lake and ground-water sources.
Radioactive carbon (C14), produced when nitrogen 14 is bombarded by cosmic rays in the atmosphere, drifts down
to earth and is absorbed from the air by plants. Animals eat the plants and take C14 into their bodies. When a
living organism dies, it stops absorbing C14 and the C14 that is already in the object begins to disintegrate (decay)
at a slow but steady rate and reverts to nitrogen 14. The rate at which Carbon decays (Half-life) is known: C14 has
a half-life of 5730 years. Basically this means that half of the original amount of C14 in organic matter will have
disintegrated 5730 years after the organism’s death; half of the remaining C14 will have disintegrated after another
5730 years and so forth. Scientists measure how much C14 has disintegrated and how much is left in the object to
be dated by this method.
To discover how long an organism has been dead (hence its age), the number of beta radiations given off per
minute per gram of material are counted. Modern C14 emits about 15 beta radiations per minute per gram of
material, but C14 that is 5730 years old will only emit half that amount, (the half-life of C14) per minute. So if a
sample taken from an organism emits 7.5 radiations per minute in a gram of material, then the organism must be
5730 years old.
A measurement of the radiocarbon content of an organic sample will provide an accurate determination of the
sample's age if it is assumed that (1) the production of radiocarbon by cosmic rays has remained essentially
constant long enough to establish a steady state in the C14/C12 ratio in the atmosphere, (2) there has been a
complete and rapid mixing of radiocarbon throughout the various carbon reservoirs, (3) the carbon isotope ratio in
the sample has not been altered except by radiocarbon decay, and (4) the total amount of carbon in any reservoir
has not been altered. In addition, the half-life of radiocarbon must be known with sufficient accuracy, and it must
be possible to measure natural levels of radiocarbon to appropriate levels of accuracy and precision.
In the vast majority of cases assumptions 1, 2, and 4 are known to be satisfied. Concern has been raised about
Assumption 3 for archaeological sample materials from the Allegheny National Forest. The issue is potential
contamination of samples with chemicals associated with the use of herbicides thereby violating assumption 3 by
artificially changing the carbon isotope ratio. This would occur if the sample material contains herbicide related
carbon compounds, which would change the ratio of C12 and C14, resulting in an error in estimating the age of the
sample material.
Each sample type has specific problems associated with its use for dating purposes, including contamination.
Samples may be contaminated by materials which make any radiocarbon result either too old or too young.
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Contamination may be artificially or naturally caused. Artificial contamination may be blamed on human
negligence during the collection and processing of samples. Contaminants often include ash from tobacco, hair
and fibers, paper from packing material and oil or grease. Natural contamination occurs in the post-depositional
environment.
The most common source of contamination by modern carbon is caused by rootlet intrusion. Organic samples
such as wood, charcoal, soil and bone are especially prone to this and should be examined closely before, and
after collection, for evidence of root penetration. Contamination may also be caused by naturally occurring humic
acids circulating throughout the soil. Humics are the decayed remnants of dead plants. They may exchange carbon
or adhere to samples that have large surface areas and make any radiocarbon results too young. It is especially
common in samples such as peats, charcoals and muds.
These problems of contamination are known and methods of sample pretreatment have been developed to deal
with them. Following is a brief description of the major sample materials often submitted to radiocarbon
laboratories and the methods most often used in pretreating and extracting fractions for dating.
(a) Charcoal: Any surface contamination is removed. The sample is crushed and rootlet contaminants removed.
Acid washing is undertaken to remove non-sample carbonates. An alkali treatment is used with samples suspected
of soil humic contamination. This is followed with an acid wash to remove atmospheric CO2, absorbed during the
alkaline wash.
(b) Lake Muds, Peat and Soil: The sample is sieved to create two fractions, coarse and fine. The coarse fraction
is stored as a reference. The fine fraction is acid washed and may also have an alkali pretreatment depending on
the characteristics of the environment from which it originated.
(c) Shell: The shell species which comprise the sample will need to be identified. Lacustrine and riverine shell
may involve considerable errors unless some background research has been undertaken regarding the reservoir of
the shell. Shell is cleaned in an ultrasonic bath, shell exteriors are scraped with a dental drill or acid washed using
dilute acid and rinsed and dried. The samples are crushed prior to hydrolysis and dating.
(d) Wood: The exterior is removed using hammer and chisel, and solvent extraction is carried out using soxhlet
extractor to remove waxes and resins. Starch fraction is removed using water. Various acid and base washes are
used to isolate cellulose fraction and to obtain lignin. Alpha-cellulose obtained is rinsed and dried.
(e) Bone: There are five basic steps in the pretreatment of bone samples for conventional dating methods:
1. Cleaning removes roots and preservatives. If plenty of sample exists, the most contaminated bone is removed
by blasting, scraping and/or washing in an ultrasonic bath. Preservatives may be treated with methanol at 60°C, or
acetone at room temperature and evaporated to dryness.
2. Grinding to a diameter of 0.5mm to 5mm. The smaller fractions are generally used so that a shorter
demineralization time is needed.
3. Decalcification is most commonly done with acid treatment which removes apatite but leaves humic
contaminants as solid phases. The acid insoluble component is then filtered or centrifuged and rinsed with
distilled water until neutral.
4. Alkali treatment (optional) is used to remove base-soluble contaminants such as humic acids and some lipids.
The residue is then rinsed to neutrality.
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5. Gelatinization (optional) is used to remove collagen residues, which leaves humic acids as residues. These are
subsequently filtered off and the supernatant centrifuged or filtered, and air dried or freeze dried.
In any of these sample types solvent extractions may be undertaken if petrochemical contamination has occurred
or if resins need to be removed. This would be the pretreatment method used if a sample were known or suspected
of being contaminated with one or more herbicide-associated chemicals

Potential Contamination by Herbicide Related Chemicals of Sample Materials for
Carbon Dating from the ANF
Most artifacts found on the ANF are buried under a minimum of one inch of forest litter and humus or under
varying depths of soil (from zero up to as much as ten feet). Carbonized wood is expected to be the most
frequently occurring culturally significant artifact found on the ANF and may be found under varying amounts of
forest debris and/or soil. Given the limited movement and persistence of glyphosate and sulfometuron methyl, it is
not likely they will contaminate materials of potential interest for carbon dating. Any contamination that did occur
would alter the C14/C12 ratio to such a minute degree that it would not result in an error in dating that would
exceed the uncertainty inherent within the method. In the event samples for dating are collected in an area sprayed
within the 2 previous years and it is believed that the sample material could have been exposed to direct spray, the
carbon dating laboratory should be notified so they can use special sample preparation procedures to rinse the
samples with appropriate solvents to remove any such residues.
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ACRONYMS, ABBREVIATIONS, AND SYMBOLS
a.e.

acid equivalents

AEL

adverse-effect level

a.i.

active ingredient

ACGIH

American Conference of Governmental Industrial Hygienists

AChE

acetylcholinesterase

AHS

Agricultural Health Study

AMPA

aminomethylphosphonate

ATSDR

Agency for Toxic Substances and Disease Registry

ATV

all terrain vehicle

ANF

Allegheny National Forest

BCF

bioconcentration factor

bw

body weight

CalEPA

California Environmental Protection Agency

CBI

confidential business information

CFR

Code of Federal Regulations

CI

confidence interval

cm

centimeter

DAA

days after application

DAT

days after treatment

DBH

diameter at breast height

d.f.

degrees of freedom

ECx

concentration causing X% inhibition of a process

EC25

concentration causing 25% inhibition of a process

EC50

concentration causing 50% inhibition of a process

EEC

Expected environmental concentration

e.g.

for example

EIS

Environmental Impact Statement

F

female

FAO

Food and Agriculture Organization (United Nations)

FDA

US Food and Drug Administration

FEIS

Final Environmental Impact Statement

FH

Forest Health

FIRFA

Federal Insecticide, Fungicide and Rodenticide Act

FSH

Forest Service Handbook

g

gram

gal

gallon

GLEAMS

Groundwater Loading Effects of Agricultural Management Systems
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GPS

global positioning system

ha

hectare

HQ

hazard quotient

i.e.

that is

IPA

isopropylamine

IRIS

Integrated Risk Information System (U.S. EPA)

ka

absorption coefficient

ke

elimination coefficient

kg

kilogram

Ko/c

organic carbon partition coefficient

Ko/w

octanol-water partition coefficient

Kp

skin permeability coefficient

L

liter

lb

pound

LC50

lethal concentration, 50% kill

LD50

lethal dose, 50% kill

LOAEC

lowest-observed-adverse-effect concentration

LOAEL

lowest-observed-adverse-effect level

LOEC

lowest-observed-effect concentration

m

meter

M

mole

mg

milligram

mg/kg/day

milligrams of agent per kilogram of body weight per day

mL (or ml)

milliliter

mM

millimole

MOE

margin of exposure

MOS

margin of safety

MPH

miles per hour

MSDS

material safety and data sheets

MW

molecular weight

NCAP

Northwest Coalition for Alternatives to Pesticides

NHL

non-Hodgkin lymphoma

NNG

N-nitrosoglyphosate

NOAEL

no-observed-adverse-effect level

NOEC

no-observed-effect concentration

NOEL

no-observed-effect level

NOS

not otherwise specified

NRC

National Research Council

NTP

National Toxicology Program
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ODW

Office of Drinking Water

OM

organic matter

OR

odds ratio

oz

liquid ounce

p.

page

pH

potential of hydrogen (acidity)

PHED

Pesticide Handlers Exposure Database

POEA

polyoxyethyleneamine

pp.

pages

ppm

parts per million

psi

pounds per square inch

RED

re-registration eligibility decision

RfD

reference dose

ROW

right-of-way

SERA

Syracuse Environmental Research Associates

µg

microgram

µm

micromole

UF

uncertainty factor

U.S.

United States

USDA

U.S. Department of Agriculture

U.S. EPA

U.S. Environmental Protection Agency

U.S. EPA/ODW

U.S. EPA/Office of Drinking Water

U.S. EPA/OPP

U.S. EPA/Office of Pesticide Programs

U.S. EPA/OPTS

U.S. EPA/Office of Pesticides and Toxic Substances

U.S. EPA/ORD

U.S. EPA/Office of Research and Development

USEPA/IRIS

U.S. EPA/ Integrated Risk Information System

USFS

U.S. Forest Service

WHO

World Health Organization

WRC

water concentration ratio

WSSA

Weed Science Society of America
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Basic Conversions between English and Metric units
To convert:
acres

Into:
hectares (ha)

Multiply by:
0.4047

acres

square meters (m2)

4,047

centimeters (cm)

inches (in.)

0.3937

centigrade (Cº)

Fahrenheit (Fº)

1.8Cº+32

cubic meters (m )

liters (L)

1,000

Fahrenheit (Fº)

centigrade

0.556Fº-17.8

feet

meters

0.305

feet per second (ft/sec)

miles/hour (mi/hr)

0.6818

gallons (gal)

liters (L)

3.785

gallons per acre (gal/acre)

liters per hectare (L/ha)

9.34

grams (g)

ounces, (oz)

0.03527

grams (g)

pounds, (oz)

0.002205

hectares (ha)

acres

2.471

inches (in)

centimeters (cm)

2.540

kilograms (kg)

ounces, (oz)

35.274

kilograms (kg)

pounds, (lb)

2.2046

kilograms per hectare (hg/ha)

pounds per acre (lb/acre)

0.892

kilometers (km)

miles (mi)

3

0.6214
3

liters (L)

cubic centimeters (cc or cm )

1,000

liters (L)

gallons (gal)

0.2642

liters (L)

ounces, fluid (oz)

33.814

miles (mi)

kilometers (km)

1.609

milligrams (mg)

ounces (oz)

0.000035

ounces (oz)

grams (g)

28.3495

ounces per acre (oz/acre)

grams per hectare (g/ha)

70.1

ounces per acre (oz/acre)

kilograms per hectare (kg/ha)

0.0701

ounces fluid

cubic centimeters (cm3)

29.5735

pounds (lb)

grams (g)

453.6

pounds (lb)

kilograms (kg)

0.4536

pounds per acre (lb/acre)

kilograms per hectare (kg/ha)

1.121

pounds per acre (lb/acre)

mg/square meter (mg/m2)

112.1

pounds per acre (lb/acre)

µg/square centimeter (µg/cm2)

11.21

pounds per gallon (lb/gal)

grams per liter (g/L)

119.8

square centimeters (cm2)

square inches (in2)

0.155

square centimeters (cm2)

square meters (m2)

0.0001

square meters (m2)

square centimeters (cm2)

10,000
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Other Conversions
1 part per million (ppm)

= 1 milligram/liter (mg/L)
= 1 milligram/kilogram (mg/kg)
= 0.0001 percent
= 0.013 ounces in 100 gallons of water (oz/gal)

1 percent

= 10,000 parts per million (ppm)
= 10 gram/kilogram (g/kg)
= 1.33 ounces by weight/gallon of water (oz/gal)
= 8.34 ounces/100 gallon of water (oz/gal)

0.1 percent = 1,000 ppm

= 1,000 milligrams/liter (mg/L)

0.01 percent

= 100 ppm

= 100 milligrams/liter (mg/L)

0.001 percent

= 10 ppm

= 10 milligrams/liter (mg/L)

0.0001 percent

= 1 ppm

= 1 milligram/liter (mg/L)
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Glossary
Absorption—The movement of a substance from an exposed surface (skin, respiratory or digestive tract) into the
circulation system to be distributed throughout the body. In most cases, a small fraction of material deposited
on the skin and a high fraction of that taken into the digestive or respiratory tracts is absorbed.
Acceptable daily intake (ADI)—The daily intake of chemical which, during an entire lifetime, appears to be
without appreciable risk on the basis of all known facts at the time. (World Health Organization)
Accord Concentrate®—A commercial of formulation glyphosate herbicide registered and manufactured by Dow
Agrosciences.
Acid equivalent (a.e.)—The amount of active ingredient expressed in terms of the parent acid.
Active ingredient (a.i.)—The effective ingredient of a pesticide formulation.
Acute—Very short term. An acute intoxication is one that occurs with a single dose or a short (acute) period of
exposure. The intoxication may last only a short time, or if the injury is severe a long recovery period may be
necessary. (see also subacute)
Acute toxicity—The potential of a compound to cause injury or illness when given in a single dose or in multiple
doses over a period of 24 hours or less. The quality or potential of a substance to cause injury or illness
shortly after exposure to a relatively large dose.
Adjuvant—Substance added to a spray to act as a wetting or spreading agent, sticker, penetrant, or emulsifier in
order to enhance the physical characteristics of herbicidal materials in such a way as to make them more
effective.
Adsorption—The process by which a pesticide or other chemical is held or bound to a surface by chemical or
physical attraction.
a.e.—See acid equivalent.
AEL—Adverse effects level.
Aerobic—Occurring in the presence of oxygen.
AgDRIFT—A computer model used to estimate spray drift from applied pesticides. Developed for U.S. EPA by
the Spray Drift Task Force.
a.i.—See active ingredient.
ALS—acetolactate synthase
Anaerobic—Living or active in the absence of free oxygen.
Annual (plant)—A plant species living and growing for only one year or season.
Assay—A test or measurement used to evaluate a characteristic of a chemical or determine the amount in a
sample. (see also bioassay)
Aquifer—An underground zone of earth or rock saturated with water whose upper limit is the water table.
BCF—See bioconcentration factor.
Biennial (plant)—A plant species that completes its life cycle, from seed germination to seed production, in two
years. Also means “to occur every two years,” as in biennial burns.
Bioaccumulation—The process of a plant or animal taking in a substance from the medium or the diet at a faster
rate than it is excreted. Over a period of time, bioaccumulation results in a higher concentration of the
substance in the organism than in the organism’s environment.
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Bioconcentration factor—A unitless value describing the degree to which a chemical can be concentrated in the
tissues of an organism in the aquatic environment.
Bioassay—A method for determining the concentration of a substance by its effect on the growth of a suitable
animal, plant or microorganism under controlled conditions.
Biocides—Any substance intended to kill a living pest.
Biological opinion—An official report by the USDA Fish and Wildlife Service or the National Marine Fisheries
Service issued in response to a formal Forest Service request for consultation or conference. It states whether
an action is likely to result in jeopardy to a species or adverse modification of its critical habitat.
Biomass—The total amount (weight) of living material in a given habitat.
Broadcast application—Uniform distribution of a pesticide over a defined treatment area.
Broadleaf weed—A non-woody dicotyledonous plant with wide, bladed leaves designated as a pest species in
gardens, farms or forests.
Browse—That part of leaf and twig growth of shrubs, woody vines and trees on which browsing animals can
feed; to consume browse.
Buffer strip—A strip of vegetation that is left unmanaged or is managed to reduce the impact that a treatment or
action on one area would have on an adjacent area.
Cancer potency—A measure of the relative ability of a chemical to cause cancer.
Canopy—The cover of branches and foliage formed collectively by the crowns of adjacent trees and other woody
growth.
Carcinogen—A substance capable of producing cancer.
Carginogenicity—Tendency of a substance to cause cancer.
Carrier—The liquid or solid material to which a chemical compound (pesticide) is added to facilitate its
application in the field.
Chemical degradation—The breakdown of a chemical substance into simpler components through chemical
reactions.
Chemical reaction—Interaction of two or more substances to produce new substances or materials. Reactions
may be spontaneous due to inherent reactivity of substances, or may require energy input, as from sunlight,
heat or microbial enzyme systems.
Chemsurf 90®—A non-ionic surfactant for use with herbicides that is registered and manufactured by Chemorse.
Chromosome—Microscopic structures within the cell nucleus that contain DNA, i.e. the genetic material.
Chronic—Long term, referring to either the period of exposure or intake of a chemical, or the duration of an
effect. Exposures of from six months to a lifetime are usually considered chronic. (see also subchronic)
Chronic toxicity—See toxicity. The nature of adverse effects over a prolonged period. Chronic toxicity may
result from continuous or intermittent intake over long periods, or may be the result of severe impact of a
shorter exposure from which recovery is very slow.
Code of Federal Regulations (CFR)—A codification of the general and permanent rules published in the
Federal Register by the executive departments and agencies of the Federal Government. The Code is divided
into 50 titles that represent broad areas subject to Federal regulations. Each title is divided into chapters,
which usually bear the name of the issuing agency. Each chapter is further subdivided into parts covering
specific regulatory areas.
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Compatible pesticides—Compounds or formulations that can be mixed and applied together without undesirably
altering their separate effects.
Concentration (of a pesticide)—The amount of active ingredient or acid equivalent in a given volume of liquid
or in a given weight of dry material.
Congenital—Existing at birth but acquired in the uterus rather than inherited.
Cut surface spraying—Applying a concentrated herbicide/water mixture to the surface of freshly cut stumps or
stems by utilizing a backpack sprayer or hand held spray bottle.
Cycle—The period of time, expressed in years, between repeated vegetation management treatments.
Cytological aberration—A deviation from normal cell structure or function.
Data gap—Gaps in the information available regarding toxic properties, effects or environmental behavior of
pesticides or inert ingredients.
DBH—Diameter at breast height. A standardized stem location (4.5 ft above the ground) to measure tree
diameters.
Deciduous—Pertaining to any plant organ or group of organs that is shed naturally; perennial plants that are
leafless for some time during the year.
Decomposition—Break up into constituent elements or compounds.
Degrade—To decompose or break up.
Deoxyribonucleic acid (DNA)—Collectively, the very long chains of nucleic acids that are the molecular basis
of heredity in all organisms.
Deposit—The amount of pesticide on the leaves or skin or other surface immediately after pesticide application.
Dermal exposure—The amount of a toxic substance that comes into contact with the skin. (see exposure)
Dermal toxicity—The nature of toxicity exerted by a chemical when absorbed through the skin.
Dermatitis—Inflammation of the skin.
Developed Recreation—Recreation requiring constructed features or facilities that result in concentrated use of
an area. Examples are campground and picnic areas. Facilities might include roads, parking lots, picnic tables,
toilets, drinking water or a toilet building.
Diluent—Any liquid or solid material that dilutes an active ingredient in the preparation of a pesticide
formulation.
Dispersed Recreation—Recreation (such as hunting, backpacking, and scenic driving) on lands and waters under
Forest Service jurisdiction which are not developed for intensive recreation use. Dispersed areas include
general undeveloped areas, roads, trails and water areas not treated as developed sites.
Diversity—The distribution and abundance of different plant and animal communities and species within an area.
DNA—See deoxyribonucleic acid.
Dormant—Not actively growing.
Dosage, target area—The amount of active ingredient (not formulated product) that is applied to an area or other
target.
Dose—The amount of a chemical that is absorbed into the body, usually expressed in milligrams of chemical per
kilogram body weight (mg/kg) (1 kg=1,000,000 mg). The dose resulting from skin exposure is usually a small
fraction of the amount that reaches the skin, and usually a large part of exposure in the digestive or respiratory
tracts is absorbed.
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Dose response—The change in effect as dosage changes. As the dose increases so does the response, and the
response lessens with lower dose. Every interaction between a chemical and a biological system is doseresponsive.
Drift—That portion of a sprayed pesticide that is moved off a target site by wind.
Duff—The lower portion of the organic layer covering the soil, consisting of decomposed litter.
ECx—concentration causing X% inhibition of a process
EC25—concentration causing 25% inhibition of a process
EC50—concentration causing 50% inhibition of a process
Ecological niche—The physical space in a habitat occupied by an organism; its functional role in a community;
and its position in environmental gradients of temperature, moisture, pH, soil, and other conditions of
existence.
Ecosystem—The system formed of the biotic and abiotic components and their interaction within some defined
area or space.
Edge—The more or less well-defined boundary between two or more elements of the environment; for example,
field/woodland or right-of-way/woodland.
Endangered species—A plant or animal species that is in danger of extinction throughout all or a significant part
of its range. Endangered species are identified by the Secretary of the Interior in accordance with the
Endangered Species Act of 1973. (see threatened species)
Environmental assessment (EA)—A concise public document that briefly provides sufficient evidence and
analysis for determining whether to prepare an Environmental Impact Statement or to return a finding of no
significant impact, aids an agency’s compliance with NEPA when no Environmental Impact Statement is
necessary, or facilitates preparation of a statement when one is necessary. An EA normally includes an
analysis of alternative actions and their predictable long and short-term environmental effects.
Environmental fate—The transport, accumulation and disappearance of pesticides in the environment.
Environmental impact statement (EIS)—A formal document required by the National Environmental
Protection Act, as detailed in section 102(2)c (40 CFR 1508.11), and filed with the Environmental Protection
Agency that considers significant environmental impacts expected from implementation of a proposed major
Federal action and alternatives to it. The EIS is released as a draft to other agencies and the public for
comment and review.
Ephemeral stream—A stream that flows briefly only in direct response to precipitation, with an unscoured
channel that is always above the water table.
Exposure—Amount of a chemical in contact with a body surface (skin, respiratory tract, digestive tract) from
which it can be absorbed into the body. Exposure does not include chemical that is intercepted by clothing or
protective garments, or chemical that is nearby but not in contact.
Exposure analysis—The estimation of the amount of chemicals that organisms contact during the application of
pesticides.
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)—An act administered by EPA that is the basis
for the regulations governing distribution, sale and use of pesticides. (See registration)
Federal Register—A daily Federal publication that publishes regulations and legal notices that have been issued
by Federal agencies.
Fetotoxic—Capable of producing adverse effects in a developing fetus.
Forb—Any herbaceous plant other than grass or grasslike plants.
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Forest Service Manual (FSM)—An internal set of operating directives that governs Forest Service activities.
Foresters’®—A commercial formulation of glyphosate herbicide registered and manufactured by NuFarm Turf
and Specialty.
Formulation—The form in which a pesticide is packaged or prepared for sale. A chemical mixture that includes a
stated percentage of active ingredient (technical chemical), with appropriate solvents, emulsifiers, wetting
agents, etc. Further dilutions or additions may be required for specific uses. (see also inert ingredients)
Gene—The basic unit of heredity. Each gene occupies a specific place (locus) on a chromosome.
Genotoxic—Harmful to genetic material (DNA).
GLEAMS—Groundwater Loading Effects of Agricultural Management Systems is a root zone model that can be
used to examine the fate of chemicals in various types of soils under different meteorological and
hydrogeological conditions
Glypro®—A commercial formulation of glyphosate herbicide registered and manufactured by Dow
Agrosciences.
Ground water—Water residing in the interstices of soil and rock below the ground surface.
Habitat—The natural environment of a plant or animal. An animal’s habitat includes the total environmental
conditions for food, cover and water within its home range.
Habitat capability—The ability of the vegetative community to provide food, cover, and water for specific
wildlife species.
Half-life—The time required for half the amount of a substance (such as an herbicide) in the environment or in a
living system to be removed whether by excretion, dilution, metabolic decomposition or other natural process
(also called half-time).
Hazard—The chance that danger or harm will come to the applicator, bystanders, consumers, livestock, wildlife
or crops, etc. Also, the nature of adverse effect that may occur.
Hazard analysis—The determination of whether a particular chemical is or is not causally linked to particular
harmful effects.
Hazard quotient—The ratio of the exposure to the critical toxicity value. Can be expressed as “HQ.”
Hectare (ha)—10,000 square meters, or approximately 2.47 acres.
Hematology—The science concerned with blood and the blood-forming tissues.
Herbaceous—A plant that does not develop persistent woody tissue above the ground (annual, biennial or
perennial), but whose aerial portion naturally dies back to the ground at the end of a growing season.
Herbaceous plants include such categories as grasses, grass-like plants (sedges and rushes) and forbs.
Herbicide—A chemical used to control, suppress or kill plants, or to severely interrupt their normal growth
processes.
Herbivore—An animal that exclusively eats plants.
Histology—The study of the microscopic structure of tissue.
Histopathology—Study of tissue changes characteristic of disease.
Hydric-wet—Usually used to describe a site that is wet, such as a wetland.
Hydrolysis—Decomposition or alteration of a chemical substance by water.
Hypertrophy—An increase in size of an organ or structure that does not involve tumor formation.
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Inactive—Will not react chemically with anything; not involved in the pesticide action.
Inert ingredients—All ingredients in a formulated pesticide product which are not classified as an active
ingredient. They are used to provide a carrier for the active ingredient that facilitates the mixing and effective
application of the herbicide in the field. They may also stabilize the active ingredient during storage and
transportation. Note that inert as used here is a defined usage; many inert products are biologically active.
Infiltration—The downward entry of water into the soil.
Inhalation—To take air into the lungs, to breathe in.
Inhalation toxicity—Toxicity resulting from inhalation exposure.
Intermittent stream—A stream that flows during wet portions of the year and has a defined channel and banks
that transport water, sediment, and organics. It dries up when the water table drops below the stream bed.
Interval—The time period between two pesticide applications.
Intubation—Oral administration of a substance by means of a tube.
In vitro—Pertaining to a biological test or experiment that is conducted in an artificial environment such as a test
tube or petri dish.
In vivo—Pertaining to a test or experiment that is performed with one intact living organism.
Is likely to adversely affect—The appropriate finding in a biological assessment (or conclusion during informal
consultation) if any adverse effect to listed species may occur as a direct or indirect result of the proposed
action or its interrelated or independent actions, and the effect is not: discountable, insignificant, or beneficial
(see definition of “is not likely to adversely affect”). In the event the overall effect of the proposed action is
beneficial to the listed species, but is also likely to cause some adverse effects, then the proposed action “is
likely to adversely affect” the listed species. If incidental take is anticipated to occur as a result of the
proposed action, an “is likely to adversely affect determination should be made. An “is likely to adversely
affect” determination requires the initiation of formal section 7 consultation with the U.S. Fish and Wildlife
Service. (Source: U. S. Department of Interior, Fish and Wildlife Service (1998) Endangered Species
Consultation Handbook. USFWS and NMFS, March 1998, Final.)
Is not likely to adversely affect—The appropriate conclusion when effects on the listed species are expected to
be discountable, insignificant, or completely beneficial. Beneficial effects are contemporaneous positive
effects without any adverse effects to the species. Insignificant effects relate to the size of the impact and
should never reach the scale where take occurs. Discountable effects are those extremely unlikely to occur.
Based on best judgment, a person would not: (1) be able to meaningfully measure, detect, or evaluate
insignificant effects; or (2) expect discountable effects to occur. (Source: U. S. Department of Interior, Fish
and Wildlife Service (1998) Endangered Species Consultation Handbook. USFWS and NMFS, March 1998,
Final.)
ka—absorption coefficient
ke—elimination coefficient
ko/c—organic carbon partition coefficient
ko/w—octanol-water partition coefficient
kp—skin permeability coefficient
Label—All printed material on or attached to a pesticide container as required by law.
LC50—See Median Lethal concentration.
LD50—See Median Lethal Dose.
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LDT—Lowest dose tested.
LEL—Lowest effect level. The lowest dose at which an effect is observed in an organism. (see also lowestobserved-effect-level)
Lethal concentration50 (LC50)—See Median Lethal Concentration.
Lethal dose50 (LD50)—See Median Lethal Dose.
Litter—The upper portion of the organic layer covering the soil, consisting of unaltered dead remains of plants
and animals whose original form is still visible.
Leach—Usually refers to the movement of chemicals through soil by water; may also refer to the movement of
herbicides out of leaves, stems or roots into the air or soil.
Lethal—Causing death of specified target or non-target species.
Leukemia—A form of cancer characterized by unrestrained proliferation of leukocytes (white blood cells) and
their precursors in blood and blood forming tissues.
LOAEC—See lowest-observed-adverse-effect concentration.
LOEC—See lowest-observed-effect concentration.
LOEL—See lowest-observed-effect level.
Low volume foliar spraying—Ground spraying of vegetation foliage by utilizing backpack sprayers to apply a
low volume of a higher concentration of an herbicide and water mixture.
Lowest-observed-adverse-effect concentration (LOAEC)—The lowest concentration of a substance that causes
a detectable adverse effect in the test organism.
Lowest-observed-effect concentration (LOEC)—The lowest concentration of a substance that causes a
detectable effect in the test organism.
Lowest-observed-effect level (LOEL)—The lowest level of a substance that causes a detectable effect in the test
organism.
Macrophytes—Rooted aquatic plants including emerged, submerged, and floating vascular plants.
Material safety data sheets (MSDS)—An information sheet provided by a pesticide manufacturer describing
chemical qualities, hazards, safety precautions and emergency procedures to be followed in case of a spill, fire
or other emergency.
Median lethal concentration (LC50)—The concentration of a chemical at which 50 percent of the test animals
will be killed. It is usually used in testing of fish or other aquatic animals.
Median lethal dose (LD50)—The dose, usually in mg/kg body weight, lethal to 50 percent of the test animals to
which it is administered under the conditions of the experiment.
Mesic—A term used to describe an area which is of average or normal wetness, i.e. neither hydric or xeric.
Metabolism—The chemical processes in living cells by which energy is made available for vital processes, and
living structures are produced and maintained. Also refers to processes that alter chemicals, such as
pesticides, for detoxication and excretion.
Microbial degradation—The breakdown of a chemical substance by bacteria.
Microbiological—Very small living animals or plants.
Mitigate—To cause to become less harsh or harmful.
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Mitigation measures—Actions taken to reduce the potential for environmental and human health risks. Such
measures include: use of only certain herbicides, use of only certain herbicide application methods, use of
non-herbicide control methods, drift control, timing of applications, buffer strips, signing, selectivity of
applications and other such actions.
Mobility—The capability of a substance to move in the environment.
MOS—See margin of safety.
MSDS—See material safety data sheets.
Mutagen—A substance that tends to increase the frequency or extent of genetic mutations.
Mutagenic—Causing changes in genetic material.
Mutagenicity—The capacity of a substance to cause changes in genetic material.
Mutation—A change in a gene potentially capable of being transmitted to offspring or to subsequent generations
of cells in the body.
National Environmental Policy Act (NEPA)—Congress passed NEPA in 1969 as the basic national charter for
protection of the environment. NEPA establishes a national policy to encourage productive and enjoyable
harmony between humankind and the environment, to promote efforts that will prevent or eliminate damage
to the environment and stimulate the health and welfare of humans, to enrich the understanding of the
ecological systems and natural resources important to the nation, and to establish a Council on Environmental
Quality. One of the major tenets of NEPA is its emphasis on public disclosure of possible environmental
effects of any major action on public lands.
Natural regeneration—The renewal of a tree crop by natural means or without efforts to seed or plant trees. The
new trees grow from self-sown seeds or by vegetative means such as root suckers.
Necrosis—Death of a cell or group of cells as a result of injury, disease or other pathologic state.
Negligible residue—A tolerance which is set on a food or feed crop that will have a very small amount of
pesticide at harvest as a result of indirect contact with the chemical.
NEPA—See National Environmental Policy Act.
Neurotoxic—Toxic to nerves or nervous tissue, including the central nervous system.
NOAEL—See No-observed-adverse-effect-level.
NOEL—See No-observed-adverse-effect-level.
Non-persistent—Lasts only a short time (a few weeks for less) after being applied; breaks down rapidly in the
environment.
Non-selective pesticide—A pesticide chemical that will control a wide range of pests.
Non-target—Any plant, animal or other organism that a method of application is not aimed at, but may
accidentally be injured by the method.
Non-target vegetation—Vegetation that is not planned to be affected by herbicide treatment.
Non-volatile—A pesticide chemical that does not evaporate (turn into a gas or vapor) at normal temperatures.
No-observed-adverse-effect level (NOAEL)—In a series of dose levels, it is the highest level at which no
adverse effect is observed. It is also called the no-observed-effect level (NOEL). (See threshold)
Oncogenicity—Capable of producing or inducing tumors in animals, either benign (non-cancerous) or malignant
(cancerous).
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Opportunity cost—The value of benefits forgone or given up due to the effect of choosing another management
alternative that either impacts existing outputs or shifts resources away from other activities so that they are
no longer produced and their benefits are lost.
Oral—By gavage or fed in the diet.
Organic matter—An accumulation of decayed and resynthesized plant and animal residues with a high capacity
for holding water and nutrients.
Organogenesis—The time period during embryonic development during which all major organs and organ
systems are formed. During this period, the embryo is most susceptible to factors interfering with
development.
Oust XP®—A commercial formulation of sulfometuron methyl herbicide registered and manufactured by
DuPont.
Parenteral—Injection other than into the intestine.
Pastoral—Relating to a rural setting.
Percent stocking—The number of trees in a stand as compared to the desirable number for best growth and
management, expressed as a percent.
Percolation—The flow of a liquid through a porous substance.
Perennial—A plant species having a life span of more than two years.
Perennial stream—A stream that flows year-round except during drought years, has a defined bed and banks,
and is typically maintained by groundwater flow during the dry season.
Persistence—The resistance of a pesticide to metabolism and environmental degradation.
Pesticide—Any substance or mixture of substances intended for controlling insects, rodents, fungi, weeds or
other forms of plant or animal life that are considered to be pests. This includes herbicides, insecticides,
rodenticides, fungicides and other material used for these purposes.
Photodecomposition—The breakdown of a substance, especially a chemical compound, into simpler components
by the action of light.
Photolysis—See photodecomposition.
Photosynthesis—Formation of carbohydrates in the tissues of plants exposed to light.
Phytotoxic—Poisonous or harmful to plants.
Plant community—An association of plants of various species found growing together in different areas with
similar site and environmental characteristics.
POEA—polyoxyethyleneamine, a surfactant used with some commercial glyphosate formulations.
Poison—A substance that is capable at sufficient dosage of causing harm to an organism. Every chemical is toxic
(poisonous) at a sufficient dose.
Pre-emergent—A herbicide that acts prior to emergence of the specified weed or planted crop.
Protocol—The standard procedure by which specific tests, studies or activities are carried out.
Raptors—Birds of prey such as owls, hawks and eagles.
Red River 90®—A non-ionic surfactant for use with herbicides that is registered and manufactured by Red River
Specialists, Inc.
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Red River Adherent 90®—A non-ionic surfactant for use with herbicides that is registered and manufactured by
Red River Specialists, Inc.
Reference dose (RfD) —A reference dose is an estimate of the maximum amount of a chemical that a person can
be exposed to on a daily basis that is not anticipated to cause adverse health effects over a person's lifetime.
Regeneration—The act of establishing young trees whether by natural or artificial means. Also, the actual young
tree seedlings and saplings existing on a site.
Registration—Formal qualification by EPA of a pesticide before it can be sold or distributed. Registration is
based on data demonstrating that use of the pesticide according to the label will not cause unreasonable
adverse effects on human health or the environment.
Relative stand density—Measurement of stand density in mixed species stands which accounts for variation in
tree growing space requirements for variable tree sizes and species composition. It compares the crowding in
a forest stand to the crowding in a stand at the average maximum density observed in undisturbed stands of
similar average tree size and species composition.
Reproductive effects or toxicity—Effects of chemicals or other factors on male and female reproductive
capability. Usually evaluated through treatment of laboratory species, seeking information about effects on
fertility of parents, effects on the developing fetus, postnatal survival, litter size, weight of offspring etc.
Sometimes includes birth defects and direct fetal intoxication.
Re-registration eligibility decision (RED) —The final step in the EPA process of reviewing older pesticides
(those initially registered prior to November 1984) under the Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) to ensure that they meet current scientific and regulatory standards. This process, called
reregistration, considers the human health and ecological effects of pesticides and results in actions to reduce
risks that are of concern.
Residue—The quantity of an herbicide or its metabolites remaining in or on soil, water, plants, animals or
surfaces.
Rhizomes—A plant stem, generally modified for storing food materials, that grows along and below the ground
surface and that produces adventitious roots, scale leaves and suckers irregularly along its length, not just at
nodes.
Right-of-way—A corridor of land over which roadways or facilities such as railroads, power lines
communication lines, pipelines, conduits or channels are located.
Riparian areas—Geographically delineated areas with distinctive resource values and characteristics that are
comprised of the stream channel, aquatic, flood plain, wetland, and immediately adjacent terrestrial
ecosystem.
Riparian ecosystem—A transition between the aquatic ecosystem and the adjacent terrestrial ecosystem which is
identified by soil characteristics and distinctive vegetation communities that require free or unbound water.
Risk—The probability that a substance will produce harm under specific conditions.
Risk Analysis—The description of the nature and magnitude of risk to humans and other organisms, including
attendant uncertainty.
Rodeo®—A commercial formulation of glyphosate herbicide registered and manufactured by Dow Agrosciences.
RoundUp®—A commercial formulation of the herbicide glyphosate, manufactured and marketed by Monsanto.
Runoff—That part of precipitation, as well as any other flow contributions, that appears in surface water, either
perennially or intermittently.
Safety—The reciprocal of risk, i.e., the probability that harm will not occur under specified conditions.
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Sediment—Organic matter or soil that settles to the bottom of a liquid.
Selective herbicide application—An herbicide application that is aimed at target vegetation with an attempt to
avoid and preserve non-target vegetation.
Sensitive species—Those plant and animal species identified by a Regional Forester for which population
viability is a concern, as evidenced by: significant current or predicted downward trends in population
numbers or density; or significant current of predicted downward trends in habitat capability that would
reduce a species’ existing distribution.
Shrub—A plant with persistent woody stems and relatively low growth form; usually produces several basal
shoots as opposed to a single bole; differs from a tree by its low stature and non-arborescent form.
Signal word—Word that must appear on pesticide labels to indicate the acute toxicity category of the pesticide.
The signal words used are “Danger–Poison,” “Warning,” or “Caution.”
Silviculture—Application of forestry principles underlying the growth and development of single trees and of the
forest as a biological unit to control forest establishment, composition, structure, and growth. The selection of
an appropriate silvicultural system for a management area depends on the stated resource objectives.
Site preparation—The removal of competition (including woody slash) and conditioning of the soil to enhance
the survival and growth of seedlings or to enhance the germination of seed.
Slash—Woody debris left after logging, pruning, thinning, brush cutting or other forest disturbances, natural or
human initiated. It includes logs, wood chunks, bark, branches, stumps and broken small trees or brush.
Snag—Standing dead or partially dead trees that are at least six inches in diameter at breast height (DBH) and 20
feet tall.
Soil fertility—the quality of a soil that enables it to provide essential chemical elements in quantities and
proportions for the growth of specified plants
Spot treatment—An herbicide applied over a small continuous restricted area of a whole unit; i.e., treatment of
spots or patches of brush within a larger field.
Spreader/sticker—A surfactant closely related to wetting agents that facilitates spreading and increases sticking
of an herbicide on vegetation.
Stand—Trees that grow in the same location and which are fairly uniform in type, age and risk classes, vigor,
stand-size class and stocking class. The similarity of these qualities distinguishes the stand from adjacent
stands that contain trees with different features.
Standard—A required course of action, or level of attainment, that promotes the achievement of forest plan goals
and objectives. Standards found in a forest plan impose limits on natural resource management activities,
generally for environmental protection.
Subacute oral toxicity—Relatively short term. The manifestation of adverse effect(s) occurring as a result of the
repeated daily exposure of experimental animals to a substance by the oral route for 14 days.
Subchronic exposure—Periods of medium duration. Repeated exposure by the oral, dermal, or inhalation route
for more than 30 days, up to approximately 10% of the life span in humans (more than 30 days up to
approximately 90 days in typically used laboratory animal species).
Succession—The progressive development of trees or other plants toward their highest role in their ecology; their
climax. The replacement of one forest, or other plants, by others.
Surface water—Rivers, lakes, ponds, streams and so forth that are located above ground.
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Surfactant—A material that improves the emulsifying, dispersing, spreading, wetting or other surface-modifying
properties of liquids; substance added to the pesticide mixture to increase the effect of the active ingredient.
Examples: wetting agent, spreader, adhesive, emulsifying agent, penetrant.
Susceptible—Can be killed or injured by the pesticide at the rate used.
Symptom—A warning that something is wrong. An outward signal of a disease or poisoning in a plant, animal or
human.
Synergism—The interaction between two agents producing an effect that is greater than the additive effects of
each agent operating by itself.
Systemic herbicide—An herbicide that is absorbed, moved within the plant and exerts its effect at a site removed
from the point of absorption. An example is an herbicide that is applied to foliage and moves downward
through living tissue to injure underground parts of the plant.
Systemic toxicity—Effects to tissues at a distance from the point of contact. General toxicity, usually including
cancer, genetic injury and reproductive effects.
Technical chemical or pesticide—The pesticide as it is first manufactured by the company before formulation.
Teratogen—A substance tending to cause developmental malformations in unborn human or animal offspring.
Teratogenicity is the capacity of a substance to cause anatomical, physiological or behavioral defects in
animals exposed during early embryonic and fetal development.
Teratogenic—Capable of producing or inciting the development of malformations in an embryo.
Test animals—Laboratory animals, usually rats, fish, birds, mice or rabbits, used to determine the toxicity and
hazards of different pesticides.
Threatened species—Those plant or animal species likely to become endangered throughout all or a specific
portion of their range within the foreseeable future as designated by the U. S. Fish and Wildlife Service under
the Endangered Species Act of 1973.
Threshold—The lowest dose that produces a response in a given system. See LOEL.
Timberland 90®—A non-ionic surfactant for use with herbicides that is registered and manufactured by
Chemorse.
TLm (TL50) —Median tolerance limit; the concentration of chemical in water necessary to kill 50 percent of the
test aquatic organisms during a specific exposure period. The TLm is usually expressed as parts per million
parts of water for 24, 48, 72, or 96 hours of exposure.
Tolerance—The amount of a pesticide that can remain on any food (plant or animal) that is to be eaten by
livestock or humans. The tolerance is set by the Environmental Protection Agency.
Toxic—Capable of causing adverse effects in an organism or population.
Toxicant—A toxic substance.
Toxicity—The whole pattern of adverse effects that can be produced by a chemical. Toxicity is a property of a
chemical and is consistent at a given dose in a given species and frequently similar among species.
Toxicology—The science dealing with the study of the adverse biological effect of chemicals.
Translocation—The transfer of substances from one location to another in the plant body.
Transmission line—An electric line of high voltage which moves bulk electric energy from power plants to
distributing points and to large industrial customers. They are usually located on cross-country rights-of-way.
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Tumor—A new growth of tissue in which all multiplication is uncontrolled and progressive. A tumor may be
slow growing and encapsulated, (benign) or invasive and capable of disseminating to other tissues
(malignant).
Understory (vegetation)—Plants growing below the canopy of other plants. The trees (generally seedlings
and/or saplings), shrubs, and herbaceous plants growing beneath the forest canopy in a stand of trees.
Vertical diversity—The diversity in an area that results from the complexity of the above-ground structure of the
vegetation; the more tiers of vegetation and/or the more diverse the species composition, the higher the degree
of vertical diversity.
Visual resource—The composite of basic terrain, geologic features, water features, vegetative patterns and
land-use effect that typify a land unit and influence the visual appeal the unit may have for visitors.
Volatile—A compound is volatile when it evaporates or vaporizes (changes from a liquid to a gas) at ordinary
temperatures on exposure to air.
Water table—The upper limit of the part of the soil or underlying rock material that is wholly saturated with
water.
Watershed—A geographic area in which water, sediments, and dissolved materials drain to a common outlet
such as a point on a larger stream or river.
Weed—A plant growing where it is not desired.
Wetlands—Those areas that under normal circumstances are inundated by surface or ground water with a
frequency sufficient to support a prevalence of vegetation or aquatic life that requires saturated or seasonallysaturated soil conditions for growth and reproduction. Wetlands generally include swamps, marshes, bogs,
and similar area such as sloughs, potholes, wet meadows, river overflows, mud flats, natural ponds, springs,
seeps, and vernal ponds. (FSM 2527.05)
Woody plants—Plants such as trees, shrubs and vines which have stems composed of wood.
Xeric-dry—A term used to describe an area that is much drier than normal for an area. For instance, a site with
rocky, thin soil on a south facing slope well away from drainage channels might be xeric.
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