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Chapter 1 - Purpose and Need for Action
The U.S. Forest Service at the Ottawa National Forest in Michigan proposes to implement an
integrated program for the control of non-native invasive plant (NNIP) infestations. The
program would include a combination of measures designed to reduce NNIP infestations within
the Ottawa National Forest boundaries, including various manual, mechanical, chemical,
cultural, and biological control methods. This Environmental Assessment (EA) documents the
potential environmental effects from the use of these methods to control NNIP infestations on the
Forest.
This project was initiated in October 2003 when an interdisciplinary team (ID Team) of resource
specialists, including Forest staff and contract professionals, was formed to develop the proposal
and seek comments from other agencies and the public. A scoping package explaining the
project proposal was mailed to the public on December 31, 2003. Public comments regarding
the proposed action were reviewed by the ID Team and Deciding Official to determine potential
issues and concerns. All concerns were addressed by the ID Team, but main sources of conflict
(issues) were used to develop alternatives to the proposed action. This EA presents the effects of
the proposed action and alternatives on identified issues and relevant resources within the natural
and human environment.
Development of this Environmental Assessment (EA) is in accordance with the requirements of
the National Environmental Policy (NEPA), the National Forest Management Act (NFMA) and
the Council on Environmental Quality (CEQ) regulations 40 CFR 1500-1508. This analysis will
be used by the Forest Supervisor to determine whether or not the Ottawa National Forest
Invasive Plant Control Project is a major federal action requiring an Environmental Impact
Statement.
1.1

PROJECT AREA

The Ottawa National Forest (ONF) is located in the western Upper Peninsula of Michigan,
including portions of Baraga, Gogebic, Houghton, Iron, Marquette, and Ontonagon Counties
(Figure 1-1). The Ottawa National Forest proclamation boundary encompasses approximately
1.5 million acres and includes tracts of National Forest System land totaling approximately
987,000 acres. The Ottawa National Forest contains a diversity of vegetation types, soils, and
landforms. Most uplands within the Ottawa National Forest are forested by various stands of
northern hardwoods, hemlock, pine, aspen, spruce, and fir. Most other lands comprise a mixture
of forested and non-forested wetland habitats as well as numerous streams, lakes, and other open
water habitats. The Ottawa National Forest is home to a variety of animals and plants, ranging
from common to rare. There are hundreds of lakes and wetlands and thousands of miles of
streams. Together the flora, fauna, earth, and water of the Ottawa National Forest form a
resilient forest that provides a variety of habitats, recreation opportunities, and forest products.
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Figure 1-1. The Ottawa National Forest.

1.2

PURPOSE AND NEED FOR ACTION

Infestations of non-native plants increasingly threaten the integrity of the forest ecosystem and
biodiversity on the Ottawa National Forest. Approximately 20 to 30 percent of the plants that
occur in the northeastern United States are non-native species (Stuckey and Barkley 1993). Of
particular concern are those non-native plants, termed non-native invasive plants (NNIPs) that
are successful at invading natural habitats. Invasive 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 (Westbrooks 1998).
Throughout the ONF, exotic plants are most abundant in regularly disturbed areas such as
roadsides. Some invasive plants, such as garlic mustard, purple loosestrife, and leafy spurge, are
known to be abundant and ecologically harmful in other areas (Nuzzo 2000, Biesboer 1996,
Bender 1987), but are uncommon on the ONF, perhaps because they are recent introductions.
Several invasive shrubs are already locally abundant on the ONF. Japanese barberry is
particularly common in dry forest understories south of Marenisco and Watersmeet, with over
200 acres known infested. There are almost 200 known sites of exotic honeysuckle, mostly
consisting of just one to three bushes, but some sites are much larger, as along Tenderfoot Creek.
Glossy buckthorn is a problem on clay soils and in shrub wetlands near Victoria, with over 500
acres infested. Photos of sample invasive plant infestations on the ONF may be found on the
Forest web page
(http://www.fs.fed.us/r9/ottawa/forest_management/botany/invasive_folder/tnails/index.htm).
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Wherever these invasive plants become abundant, they crowd out native species, reducing native
plant diversity, with likely adverse effects on wildlife that depend on native species (Westbrooks
1998). Japanese barberry has also been shown to change soil properties and function, aiding in
this plant’s establishment (Kourtev et al. 1998, Ehrenfeld et al. 2001). Glossy buckthorn has
been shown to inhibit establishment of tree seedlings (Frappier et al. 2004).
Eurasian water-milfoil is a recent arrival in the western UP, first discovered in Clearwater and
Little African Lakes in 2000. In 2002 the US Army Corps of Engineers was tasked by the U.S.
Congress to assess the aquatic plant communities of the western UP for infestations of Eurasian
water-milfoil. They found infestations in Crooked and Langford Lakes, and one sample from
Big African Lake. Additional sites have been found in Prickett and Pomeroy Lakes. The US
Army Corp of Engineers reports that Eurasian water-milfoil has the potential to cause major
long-term adverse environmental, recreation, and aesthetic impacts to the pristine lakes in the
western Upper Peninsula, and recommends rapid response and coordination for the prevention
and control of known and future infestations (Skogerboe et al. 2003).
The Forest Service has used weed inventories and reported site observations, along with regional
invasive plant information, to develop a draft list of NNIP species of concern on the Ottawa
National Forest (Table 1-1). High priority NNIP species are those that are either actively
spreading in undisturbed habitats or are considered to pose a risk of such invasive behavior.
Infestations by high priority NNIP species are the principal focus of the proposed invasive plant
control program. Medium priority NNIP species are those that are mainly restricted to disturbed
sites or appear to have less potential for invasion of natural habitats. Medium priority NNIP sites
will be considered for treatment under the program when particular infestations are identified to
be of resource concern. Table 1-2 and Figure 1-2 show the known abundance and distribution of
high-priority NNIP infestations on the Ottawa National Forest. New invasive plant sites are
being reported and the map is updated as necessary.
Invasive plants on the Ottawa National Forest are currently spread by a variety of methods.
Exotic honeysuckles, exotic buckthorns, and Japanese barberry all have fleshy fruits that are
primarily dispersed by birds. Other species are spread by wind, animals, water currents, or
inadvertently by people on their clothes or vehicles. Transporting soil or gravel infested with
weed seeds also contributes to the spread of invasive plants along roads. Inventories of most of
the gravel pits on the Ottawa National Forest have shown that they typically contain at least
some medium-priority invasive plants, although active areas are largely devoid of vegetation.
The Ottawa National Forest presently has an active invasive plant prevention and education
program. Forest and public education emphasizes NNIP identification and prevention methods.
On-the-ground, actions generally follow the USDA Forest Service Guide to Noxious Weed
Prevention Practices (USDA Forest Service 2001a). Non-invasive species are typically used to
reseed disturbed ground following project activities, and a program for the use of native plants in
revegetation projects is in development. Non-native invasive plant inventories are conducted
during pre-project resource surveys. Ongoing Forest-wide surveys are conducted in coordination
with the Great Lakes Indian Fish and Wildlife Commission (GLIFWC).
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In recent years, non-native invasive plant control has become a regional and national emphasis
for the U.S. Forest Service. Targeted non-native invasive plants include exotic honeysuckle,
glossy buckthorn, purple loosestrife, Japanese barberry, Japanese knotweed, giant knotweed,
Eurasian water-milfoil, leafy spurge, crown vetch, burdock, and spotted knapweed. Seventynine acres were treated in 2002, 112 acres in 2003, and 290 acres in 2004. Control has been
almost entirely by manual means (hand pulling, digging, and cutting). Since 1990, herbicide use
for invasive plant control has only been authorized at administrative or recreation sites such as
campgrounds or Forest Service offices. All of the larger and more threatening infestations on the
ONF (Ottawa National Forest) are on other forest land (not offices or campgrounds) and would
be difficult to control without the use of herbicides. Although purple loosestrife biocontrol
beetles have been released on private land within the proclamation boundary, the Ottawa
National Forest has never utilized biological control for invasive plant management. Also, flies
for spotted knapweed biocontrol have been released in the upper Lake States and may be present
on the Ottawa National Forest.
Given the current distribution of non-native invasive plants on the Ottawa National Forest (as
depicted in Figure 1-2 and which is rapidly increasing), there is a need to implement an
integrated program of NNIP control to protect the integrity of natural plant communities. The
purpose of the program is to conserve and enhance native populations of animals and plants
through the timely removal of NNIP infestations and to prevent the continued spread of NNIP
infestations to intact natural habitats. The resiliency and integrity of natural communities on the
Ottawa National Forest are compromised as long as NNIP infestations are allowed to continue to
spread and to invade previously unaffected areas. Management of invasive plants will help
prevent the Ottawa National Forest from becoming a source of infestations for surrounding lands
and slow the spread of invasive plants in the western Upper Peninsula.
1.3

PROPOSED ACTION (Alternative 2)

The U.S. Forest Service proposes a program for treating NNIP infestations on the Ottawa
National Forest using an integrated combination of manual, mechanical, cultural, chemical and
biological control treatment methods. Treatments under the program would occur annually
across the Ottawa National Forest over the next decade, and could include:
•
•
•
•
•
•

Up to 100 acres of hand treatments per year (such as hand-pulling, hand-cutting, and
digging),
Up to 100 acres of spot treatments with a propane weed torch per year,
Up to 300 acres of mechanical treatments per year (such as cutting or mowing),
Up to 300 acres of land-applied, licensed herbicide application per year,
Up to 100 acres of aquatic invasive plants treated with licensed aquatic herbicides per
year, and
Up to 5 separate release sites of USDA-approved biological control insects per year.

The current proposal is intended to be programmatic in nature, to allow the use of integrated
methods for the treatment of invasive plant infestations. Forest staff would determine which
NNIP infestations would be treated, and methods to be used, following the guidelines set forth in
this proposal. Efforts would be focused on the early detection and rapid responses of small
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NNIP infestations. Larger infestations would be contained and prioritized for treatment.
Management would support the USDA National Strategy and Implementation Plan for Invasive
Species Management (USDA Forest Service 2004).
Management activities would occur over the next ten years. Some follow-up monitoring is
anticipated to evaluate success of the control activities. NNIP control actions could occur across
the Ottawa National Forest wherever invasive plant infestations are identified. Some treatment
would occur in forested stands, lakes, and wetlands. Other treatments would occur along roads
and trails, in gravel pits, recreational sites, administrative sites, utility corridors, and special use
areas. Possible treatment sites could include, but would not necessarily be limited to, the sites
shown in Figure 1-2. The discovery of additional sites needing treatment over the course of the
10-year program is expected.
Additional details of possible treatments under the program, including a discussion of specific
herbicides and other control agents, are provided in Chapter 2. The proposed action does not
consider the use of prescribed fire, other than spot-burning with a propane weed torch. Should
any NNIP infestation sites be identified in the future where prescribed fire could be an effective
treatment method, a separate, site-specific proposal would be prepared, including public
involvement through the NEPA process.

1.4

DECISIONS TO BE MADE

The Responsible Official for this decision is the Forest Supervisor. The decisions to be made
are:
•
•
•

Whether or not to prepare an EIS;
The type and/or combination of NNIP control actions, methods, chemicals, and tools
which will be utilized, if any, and;
The maximum acres to be treated by different control methods, and number of biocontrol
releases to occur, per year, if any.
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Table 1-1. Non-native Invasive Plants of Concern for the Ottawa National Forest.
Priority
High
High
High
High
High
High
High
High
High
High
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium

Common name
Garlic mustard
Japanese barberry
Leafy spurge
Morrow honeysuckle
Tartarian honeysuckle
Bell’s honeysuckle
Purple loosestrife
Eurasian water-milfoil
Common buckthorn
Glossy buckthorn
Burdock
Smooth brome
Spotted knapweed
European swamp thistle
Bull thistle
Canada thistle
Crown vetch
Wild parsnip
Reed canary grass
Japanese knotweed
Giant knotweed
Common valerian

Scientific name
Alliaria petiolata
Berberis thunbergii
Euphorbia esula
Lonicera morrowii
Lonicera tartarica
Lonicera ×bella
Lythrum salicaria
Myriophyllum spicatum
Rhamnus cathartica
Rhamnus frangula
Arctium minus
Bromus inermis
Centaurea maculosa (= C. biebersteinii)
Cirsium palustre
Cirsium vulgare
Cirsium arvense
Coronilla varia
Pastinaca sativa
Phalaris arundinacea
Polygonum cuspidatum
Polygonum sachalinense
Valeriana officinalis

Table 1-2. Known abundance of high-priority and uncommon medium-priority
plants on the Ottawa National Forest (as of November 2004).
Common name
Garlic mustard
Japanese barberry
Leafy spurge
Honeysuckle
Purple loosestrife
Eurasian water-milfoil
Common buckthorn
Glossy buckthorn
Crown vetch
Japanese knotweed
Giant knotweed
Common valerian
TOTAL

Number of known
sites
6
115
3
199
12
16
14
97
9
3
1
10
485

6

Total known
infested area (acres)
17
243
14
72
1.4
16
3
511
10
0.3
0.1
2
889.8
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Figure 1-2. Known High Priority and Uncommon Medium Priority Invasive Plant Sites on the Ottawa National Forest.
McCormick Wilderness is not shown.
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Chapter 2 - Alternatives
2.1 PUBLIC INVOLVEMENT
Public comments were considered and incorporated into the development of this EA. Public
participation assists the Forest Service in identifying concerns and issues, and in formulating
alternatives to analyze possible effects of proposed activities. This information enables the
Deciding Official to make decisions with an understanding of environmental consequences. This
process also allows the Forest Service to disclose to the public the nature and consequences of
proposed activities on National Forest System lands.
A scoping packing explaining the project proposal was mailed to 160 interested and affected
parties on December 31, 2003. A comment form was included with the scoping letter to
encourage public participation. Legal notices announcing this project were published in the
Ironwood Daily Globe and Iron County Reporter on December 31, 2003.
Thirty-four oral and written replies were received from the public and environmental specialists
in response to the initial scoping. All comments were given careful consideration and used to
develop issues. The ONF Tribal Government Liaison also contacted representatives of the Lac
Vieux Desert Band of Lake Superior Chippewa, Keweenaw Bay Indian Community, and the
Sokaogon Chippewa Community Mole Lake Band to introduce the project proposals and
encourage the tribes to submit input relating to potential tribal concerns. The District Ranger of
the Bessemer Ranger District also contacted the Bad River Chippewa Tribe. In addition to these
tribal representatives, the ID Team Leader also sent scoping packages to the Great Lakes Indian
Fish and Wildlife Commission and the St. Croix, Lac du Flambeau, Mille Lacs, and Red Cliff
Chippewa Tribes. The scoping documents were posted on the Forest’s Internet web page and
listed in the Ottawa Quarterly, an Ottawa NF publication used to inform the general public of
proposed projects. The Ottawa Quarterly is sent to approximately 300 individuals, groups and
public agencies, and is also available via the Internet.

2.2 ISSUE IDENTIFICATION
Issues are a point of discussion, debate, or dispute. Issues are considered “unresolved conflicts”
and are used to formulate alternatives for the proposal, prescribe design criteria or mitigation
procedures if necessary, and analyze possible environmental effects. Concerns brought forth by
the public about the Proposed Action that are not considered issues are discussed only briefly, as
allowed by NEPA regulations [40 CFR 1500.4(c) and 40 CFR 1502.2(b)].
The ID Team reviewed the scoping comments submitted for the Proposed Action. Scoping
comments and ID Team responses to these comments are located in the Project File. Public
concerns were identified, and comments were categorized for resolution as follows:
•
•

Resolved through Forest Plan management direction,
Addressed through the implementation of Standards and Guidelines and/or Michigan’s
Best Management Practices (BMPs),
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•
•
•
•
•

Addressed through the implementation of site-specific design criteria,
Addressed through changes in the spatial location of activities in alternative design,
Addressed in the effects analysis of the EA,
Resolved through the development of an alternative, and
Concerns identified to be outside the scope of the project.

The results of this review and categorization process are located in the Project File. Comments
that served to drive the development of an alternative were considered as unresolved conflicts
with the Proposed Action. Two major issues representing unresolved conflicts were identified.
The major issues are as follows:
Issue 1: Treatment Limits
Many commenters responded that arbitrary-seeming limits such as maximum acres, time limits,
and maximum release requirements should be dropped. In particular, many respondents replied
that annual acreage limitations for specific removal techniques were too limiting or conservative.
In order to delineate a scope of action to evaluate in the EA, the Forest Service had to estimate
upper quantitative treatment bounds, although these limits have been revised in the proposed
alternatives.
Issue Measurement Indicators include:
•
•
•
•
•
•

Number of
Number of
Number of
Number of
Number of
Number of

acres of hand treatments per year,
acres of spot treatments with a propane weed torch per year,
acres of mechanical treatments per year (such as cutting or mowing),
acres of herbicide application per year,
acres of aquatic invasive plants treated with aquatic herbicides per year, and
release sites of biological control insects per year.

Issue 2: Biological Control
Some commenters expressed disapproval of the proposed release of biological control insects.
They suggested that releasing non-native insects to the ecosystem can cause unintended
consequences, and should not be undertaken or should be a last option.
Issue Measurement Indicator:
• Number of release sites of biological control insects per year.
Besides these two significant issues, several comments were addressed through the
implementation of site-specific design criteria or through changes in the spatial location of
activities in alternative design. In particular, comments from some different experts in biological
control led to changes in the proposed list of insects. Banded gall fly (Urophora affinis) and UV
knapweed seed head fly (Urophora quadrifasciata) were initially proposed for spotted knapweed
control. Reports of ineffectiveness and undesirable effects to rodent populations (from
consumption of the plant galls), and associations with correlated incidents of Hanta virus in
humans led to dropping these two insects. They have been replaced with two other knapweed
9
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insects, knapweed root weevil (Cyphocleonus achates) and lesser knapweed flower weevil
(Larinus minutus). These have been reported to be more effective against knapweed in the Lake
States area (Landis 2004, personal communication).
Another change resulting from public comments concerns the treatment of small spot
infestations. The original proposed action stated that manual or mechanical methods would be
the principal method of control for small spot infestations (typically less than 0.1 acre).
Following comments from the public, this statement has been modified to say that manual or
mechanical methods would be the principal approach for shallow-rooted species, but that single
plants of deep-rooted plants such as purple loosestrife, leafy spurge, or glossy buckthorn may
instead receive herbicide treatments. Other minor changes to the wording of treatment methods
and specific design criteria have also been made.
As stated above, other public comments are addressed in the effects analysis of the EA. Part of
an Environmental Assessment is a presentation of effects from proposed actions to the human
environment (40 CFR 1508.9). Components of the human environment include physical (land,
water, air), biological (plants and animals), economic (money passing through society), and
social (the way people live) (FSH 1909.15 section 15). Through the scoping process, the
government is directed to emphasize those environmental issues relevant to the proposed action
and deemphasize insignificant issues, narrowing the scope of the environmental analysis (40
CFR 1501.1). Following a review of the proposed action and public comments, the following
resource areas will be emphasized.
•
•
•
•
•
•
•

Land Use, Recreation, and Aesthetics
Air Quality
Soils, Hydrology, and Water Quality
Biological Environment
Human Health and Safety
Cultural Resources
Socio-economics

2.3 ALTERNATIVES
This section describes the Proposed Action (Alternative 2), the No Action alternative
(Alternative 1), and two additional action alternatives that were developed by the U.S. Forest
Service in response to public comments received during scoping.
ALTERNATIVE 1
Under the No Action Alternative, the U.S. Forest Service would not implement an integrated
program of treatments to control NNIP infestations on the Ottawa National Forest. Limited
herbicide, mechanical, or manual treatment of small infestations of NNIP species may still take
place through separate decisions, but most NNIP infestations would likely persist and spread.
There would be no use of biological control methods under the No Action Alternative.
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ALTERNATIVE 2
The Proposed Action is to implement a program of integrated methods to control NNIP
infestations on the Ottawa National Forest. Treatment methods would include manual,
mechanical, chemical, and biological control. Treatments would occur annually across the
Ottawa National Forest over the next decade, and include:
•
•
•
•
•
•

Up to 100 acres of hand treatments per year (such as hand-pulling, hand-cutting, and
digging),
Up to 100 acres of spot treatments with a propane weed torch per year,
Up to 300 acres of mechanical treatments per year (such as cutting or mowing),
Up to 300 acres of land-applied herbicide application per year,
Up to 100 acres of aquatic invasive plants treated with licensed aquatic herbicides per
year, and
Up to 5 separate release sites of USDA-approved biological control insects per year.

Treatments could occur wherever NNIP infestations are identified in the Ottawa National Forest.
Some treatments would take place in forested stands, lakes, and wetlands. Other treatments
would take place along roads and trails, in gravel pits, recreational sites, administrative sites,
utility corridors, and special use areas. Treatment sites would include many of the sites shown in
Figure 1-2, although treatments would also take place at sites of other NNIP infestations
discovered over the course of this alternative. Follow-up monitoring would be performed to
evaluate the success of the control activities. Sites that have exposed soil or insufficient
groundcover resulting from weed treatments would be re-vegetated as necessary to stabilize soil
and facilitate the return of native plants. The treatment amounts listed above were recommended
by the project ID team after consideration of past and likely future treatment targets, available
funding, workforce capacity, and known distributions of priority NNIP species.
The Proposed Action is intended to allow the use of integrated methods for the future treatment
of invasive plant infestations. Forest staff would determine which NNIP infestations would be
treated each year and the methods to be used. The Proposed Action does not consider the use of
prescribed fire as a NNIP treatment method. Should any sites be identified in the future where
prescribed fire could be an effective treatment, a separate site-specific proposal would be carried
through the NEPA public involvement process at that time. The Proposed Action does, however,
include use of spot-burning with a propane weed torch.
Proposed Manual and Mechanical Methods
Manual or mechanical methods would be the principal method of control for small spot
infestations. Examples of hand tools that might be used include shovels, saws, axes, loppers,
hoes, or weed-wrenches. Mechanical methods could include cutting with a string trimmer, chain
saw, brush saw, aquatic harvester, or mower. Plowing or disking could be used in gravel pits or
other heavily disturbed sites. Barriers such as black plastic or lake-bottom screens could be used
to prevent growth of herbaceous NNIP species.
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Small infestations of herbaceous NNIP species with shallow roots, such as garlic mustard and
Eurasian water-milfoil, would typically be hand-pulled. Deeper-rooted herbaceous NNIP plants
such as purple loosestrife would be dug up with a shovel or treated with herbicides. Larger
infestations would be mowed or otherwise cut. Flower or seedhead removal can help contain or
slow the spread of some infestations. Individual specimens or small groups of specimens of
shrubby NNIP species such as exotic honeysuckle species, buckthorn species, and Japanese
barberry would typically be either dug or treated with herbicides. Most large sites of shrubby
NNIP species cannot be practicably treated with manual or mechanical methods.
Proposed Spot Treatments with a Propane Weed Torch
A propane weed torch would be used to spot-burn specific NNIP specimens. The Michigan
Chapter of The Nature Conservancy has used propane weed torches to kill seedlings of
buckthorn species where the adult plants have already been removed (Tu et al. 2001). The weed
torch works not by starting a ground fire but by using the torch’s flame to burn the target plant
(Flame Engineering Inc. 2003). The weed torch would only be used after consulting with Forest
Fire Management Officer to determine fire danger and needed protection measures. The weed
torch would be tested on different high-priority NNIP infestation sites as an alternative to
herbicide use.
Proposed Chemical (Herbicide) Methods
Herbicides would be used at NNIP infestation sites where manual or mechanical means are costprohibitive or could result in excessive soil disturbance or other resource damage. All herbicides
would be used according to manufacturer label direction (e.g., regarding rates, concentrations,
exposure times, and application methods). In most cases, herbicides would be directly applied to
the target NNIP plants using spot treatment. The spot treatment approach directs herbicides to
target plants without exposing humans or impacting desirable vegetation or other non-target
organisms. By using spot treatment rather than broad-scale application, herbicide drift would be
greatly reduced. Techniques that could be used for spot treatment include spraying foliage using
hand held wands or backpack sprayers, basal bark and stem treatments using spraying or painting
(wiping) methods, cut surface treatments (spraying or wiping), and woody stem injections. No
herbicides would be applied aerially. Only formulations labeled for wetland use would be
applied in or adjacent to wetlands, lakes, and streams, and in certain soil and water table depth
conditions in accordance with label direction.
Specific herbicides that could be used as appropriate include the following:
•

2,4-D ([2,4-dichlorophenoxy] acetic acid) is a selective herbicide that controls invasive
broadleaf herbaceous plants and woody seedlings, but does not harm certain monocots
(including grasses). 2,4-D has been found to be effective at controlling leafy spurge,
purple loosestrife, buckthorn, spotted knapweed, exotic thistles, and crown vetch
(Lajeunesse et al. 1999, Mullin 1999, Converse 1984, Sheley et al. 1999, Hoffman and
Kearns 1997, Tu 2003). Some formulations of 2,4-D are approved and effective for the
control of Eurasian water-milfoil in lakes (Michigan DEQ 2004c).
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•

Glyphosate (N-[phosphonomethyl] glycine) is a non-selective, broad spectrum, systemic
herbicide that is used to control many grasses, forbs, vines, shrubs, and trees. Glyphosate
is effective against garlic mustard, Japanese barberry, leafy spurge, honeysuckle, purple
loosestrife, buckthorn, crown vetch, and Japanese knotweed (Hoffman and Kearns 1997,
Johnson 1996, Seiger 1991, Reinartz 1997).

•

Sethoxydim (2-[1-{ethoxyimino}butyl]-5[-2-{ethylthio}propyl]-3-hydroxy-2cyclohexen-1-one) is a selective herbicide used to control annual and perennial grasses
(Tu et al. 2001). It has little or no impact on broadleaf herbs or woody plants. NNIP
species on the Ottawa National Forest that could be controlled by sethoxydim include
smooth brome and reed canary grass.

•

Triclopyr ([{3,5,6-trichloro-2-pyridinyl}oxy] acetic acid) is a selective herbicide that
controls invasive, broadleaf herbaceous and woody plants, but does not harm certain
monocots (grasses). It is particularly effective at controlling woody species with cutstump or basal bark treatments. Triclopyr is effective against garlic mustard, Japanese
barberry, honeysuckle, buckthorn, and crown vetch (Hoffman and Kearns 1997).
Aquatic formulations of triclopyr are available for the control of Eurasian water-milfoil in
lakes (Michigan DEQ 2004c).

•

Clopyralid (3,6-dichloro-2-pyridinecarboxylic acid) controls many annual and perennial
broadleaf weeds. It is particularly effective against members of the sunflower,
nightshade, and knotweed families. Clopyralid may be used against spotted knapweed,
thistles, and crown vetch (Hoffman and Kearns 1997, Beck 1999, Morishita 1999).
Clopyralid is a pre-emergent and post-emergent herbicide, and so can be effective not
only on the plants to which it is applied, but can also prevent germination from seeds in
the seed bank.

•

Fosamine ammonium salt (FAS) (ethyl hydrogen [aminocarbonyl] phosphonate) is a
selective herbicide that inhibits growth in undesirable woody species. It is commonly
used for brush control (Tu et al. 2001). FAS works through absorption by leaves, stems,
and buds. FAS may be used on honeysuckle, buckthorn, and Japanese barberry.

•

Dicamba (3,6-Dichloro-o-anisic acid) is a growth regulator effective against broadleaf
species. It is effective against leafy spurge, spotted knapweed, and thistles (Lajeunesse et
al. 1999, Hoffman and Kearns 1997). It is typically applied in a mix with other
herbicides.

•

Endothall (7-oxabicyclo [2.2.1] heptane-2,3-dicarboxylic acid) is a contact herbicide
approved for use in lakes for the control of aquatic invasive plants such as Eurasian
water-milfoil and curly-leaf pondweed (MDEQ 2004c).

See Table 2-1 for additional information on the conditions under which each herbicide would be
used. See Appendix tables for additional information on the above herbicides, including
restrictions, volatility, persistence, and toxicity.
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Proposed Biological Control Methods
Biological control of NNIP infestations involves releasing specific insects or other organisms
that feed on or parasitize specific target plant species. Most insects used as biological control
agents are native to other parts of the world where the target plant species originally occurred
naturally. All non-indigenous species used as biological control agents must be approved for
release in the United States by the United States Department of Agriculture (USDA). An
exception is the milfoil weevil, which is native to North America. Biological control methods
generally suppress host NNIP populations, but do not necessarily contain or eradicate them.
Biological control of plants is already a common practice on state, tribal, county, and private
land in Michigan and Wisconsin.
Specific biological control agents (all of which are insects) that would be used as appropriate
within the proposed treatments include:
•
•
•
•
•
•
•
•

Black-margined loosestrife beetle (Galerucella calmariensis) for purple loosestrife;
Golden loosestrife beetle (Galerucella pusilla) for purple loosestrife;
Loosestrife root weevil (Hylobius transversovittatus) for purple loosestrife;
Knapweed root weevil (Cyphocleonus achates) for spotted knapweed;
Lesser knapweed flower weevil (Larinus minutus) for spotted knapweed
Brown-legged leafy spurge flea beetle (Aphthona lacertosa) for leafy spurge;
Black dot leafy spurge flea beetle (Aphthona nigriscutis) for leafy spurge;
Milfoil weevil (Euhrychiopsis lecontei) for Eurasian water-milfoil.

Biological control can be effective on dense NNIP infestations occurring over large areas (Rees
et al. 1996). Therefore, the use of biological control would be considered for large infestations
where eradication using other methods is difficult to achieve due to costs or where the other
methods could result in undesirable effects to non-target vegetation. Currently, all known sites
of purple loosestrife and leafy spurge on the ONF are small enough that manual or chemical
methods would be preferred over biocontrol. With this proposal, the option of biocontrol would
be available if large infestations are found in the future.
Several potential sites for biocontrol of spotted knapweed are already known to occur on the
ONF. These include road cuts along US Highway 2, other roadsides, and some gravel pits.
Lakes with well-established Eurasian water-milfoil infestations may also be suitable for release
of the milfoil weevil, likely in combination with other control methods.
Approval from USDA APHIS and the Michigan Department of Agriculture (MDA) would be
required prior to release of the two proposed knapweed insect species. Although they have been
approved by APHIS for use in the Unites States, and have been released in several states
(including Minnesota and Wisconsin), they have not yet been released in Michigan. Each time a
biocontrol insect is brought into a new state a permit is required. MDA approval for release of
the purple loosestrife and leafy spurge insects would not be required if the insects were obtained
from prior release sites within the State of Michigan.
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Insects used as biological control agents would generally be released as adults (not as eggs or
larvae) between June and August. Some releases would be performed by simply emptying a
container of insects at the infestation site. Other releases would be performed by placing an
insect-bearing plant in the middle of the infestation site. If a release is successful, then the
insects should continue to live and reproduce at the infestation site, as long as the target (host)
plant remains. Release sites would be monitored for insect dispersal and effectiveness of NNIP
plant control. Releases of biological control agents would occur only at NNIP infestation sites
on Ottawa National Forest System land, or in cooperation with interested landowners.
Treatment protocol
The current proposal is intended to be programmatic in nature, to allow the use of integrated
methods for the future treatment of invasive plant infestations. Forest staff would determine
which NNIP infestations would be treated, and methods to be used. These decisions would
adhere to the following guidelines:
1. The high-priority NNIP species listed in Table 1-1 would be the usual priority for
treatment. For these high-priority species, order of site treatment and methods would be
determined by infestation size, location sensitivity, potential for spread, treatment
urgency, and other factors.
2. Medium priority NNIP sites are considered for treatment when particular infestations are
identified to be of resource concern. Examples would include infestations at active
gravel pits, trailheads, recreation sites, Wilderness areas, and high-quality natural areas.
As acres of high-priority NNIP species are reduced, more attention would be given to
medium-priority NNIP species sites.
3. Manual or mechanical methods would be the principle method of control for small spot
infestations (typically less than 0.1 acre) of shallow-rooted species.
4. Herbicide use would occur at infestations where manual or mechanical means would be
cost-prohibitive or result in excessive soil disturbance or other resource damage.
5. The use of biocontrol would be considered for large infestations where eradication would
be difficult to achieve due to costs or undesirable effects of alternative control methods.
6. Prior to any treatments, actions covered by this EA would be reviewed by Forest staff in
the areas of wildlife biology, botany, aquatics, soils, and cultural resources. When
recommended by resource specialists, pre-treatment surveys for sensitive resources
would be conducted. Treatments would be designed so as to minimize effects to
associated resources. Treatment action pursuant to this EA would be approved by the
District Ranger for the corresponding sites.
ALTERNATIVE 3
Under Alternative 3, the U.S. Forest Service would implement an integrated program to control
NNIP infestations on the Ottawa National Forest as described for Alternative 2, but the acreage
treated annually would be increased. Alternative 3 was developed in response to comments that
supported the concept of controlling NNIP infestations on the Ottawa National Forest, but
suggested that the treatment limits be raised to allow for a more aggressive control program.
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Sites disturbed from weed treatments would be re-vegetated as necessary to stabilize soil and
facilitate the return of native plants.
As described for Alternative 2, treatment would include manual, mechanical, chemical, and
biological control. Treatment would occur annually across the Ottawa National Forest over the
next decade, and include:
•
•
•
•
•
•

Up to 200 acres of hand treatments (such as hand-pulling, hand-cutting, and digging) per
year,
Up to 150 acres of spot treatments with a propane weed torch per year,
Up to 500 acres of mechanical treatments (such as cutting or mowing) per year,
Up to 400 acres of land-applied herbicide application per year,
Up to 150 acres of aquatic invasive plants treated with licensed aquatic herbicides per
year, and
Up to 10 separate release sites of USDA-approved biological control insects per year.

For the purpose of comparison, the ONF is 987,308 acres in size. Under Alternative 3, the total
area subject to physical treatment would not exceed 0.09% of the total area managed by the ONF
per year. This represents an increase of 0.04% over the total physical treatment area (0.05%)
proposed for Alternative 2. Similarly, under Alternative 3, the total herbicide application (land
and aquatic) would not exceed 0.06% of the total ONF per year. This represents an increase of
0.02% over the total herbicide treatment area (0.04%) proposed under Alternative 2.
The above treatment limits were recommended by the project ID team and considered a possible
program of maximum invasive plant treatments. Treatment limits any higher would not be
necessary to aggressively treat all high-priority NNIP infestations known or expected to occur on
the Forest. Proposed treatments and protocols would otherwise be as described for Alternative 2.
As with Alternative 2, treatment sites would include but not be limited to the sites shown in
Figure 1-2.
ALTERNATIVE 4
Under Alternative 4, the U.S. Forest Service would implement an integrated program to control
NNIP infestations on the Ottawa National Forest as described for Alternative 2, but the program
would not include the use of biological control agents. The use of manual, mechanical, and
chemical control treatments would be as described for Alternative 2. Alternative 4 was
developed in response to comments that expressed concern over the potential for unintended
consequences from the release of regionally non-indigenous insects.
2.4 DESIGN CRITERIA
All action alternatives would adhere to Forest Plan management direction, established design
criteria, herbicide labels, and assigned monitoring. In addition, the following site-specific design
criteria would be implemented with all action alternatives (Alternatives 2, 3, or 4).
Herbicide use:
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1. All guidelines and mitigation measures presented in Forest Service Manual 2150,
Pesticide Use Management and Coordination, and in Forest Service Handbook 2109.14,
Pesticide Use Management and Coordination Handbook, would be observed. Also,
compliance with all federal, state, and local regulations regarding herbicide use would be
ensured.
2. Members of the public would be kept away from herbicide treatment areas until the
herbicide dries (terrestrial applications) and labeled reentry requirements are met.
Aquatic herbicide treatments would require the public be kept clear of the area during
applications, in addition to other label requirements (Table A-2).
3. Notices would be posted near areas to be treated with herbicides.
4. Applicators would be trained to properly maintain application equipment to prevent leaks
and to apply herbicide in a manner that minimizes drift.
5. Herbicide application would only occur when wind speeds are less than 10 mph, or
according to label direction, to minimize herbicide drift.
6. Herbicides would be prepared and mixed at a staging area located near the vehicle to
prevent accidental spillage in natural habitats
7. Weather forecasts would be obtained prior to herbicide treatment, and treatment activities
would be halted, if needed, to prevent runoff during heavy rain events.
8. Only formulations approved for wetland use would be applied in sub-irrigated upland
areas, or soils with a shallow, perched water table as identified from soils and ELTP
information.
9. Herbicides would be applied only manually (e.g., using hand-held sprayers or painted on
stumps, basal bark, or cut surfaces) in areas with sensitive plant species or very localized
infestations.
10. Volatile herbicides (e.g. 2,4-D, triclopyr ester formulation) would not be applied during
days of high temperatures (greater than 85º F), as the heat may cause some herbicides to
vaporize and drift to areas outside of the site of application.
11. All private landowners, residents, and lake associations of affected lakes would be
notified of plans for aquatic herbicide application.
Wildlife & TES species:
12. To protect nesting birds, thickets of invasive shrubs such as exotic honeysuckle and
Japanese barberry would only be treated after August 1. Individual shrubs may be treated
at any time if an inspection shows no nesting bird on or below the shrub. Herbaceous
plants may be treated at any time.
13. If any rare species are observed during implementation of NNIP control activities (other
than raptors flying by overhead or a wolf passing by), work will stop until the District
Wildlife Biologist is consulted. Treatments will be revised as necessary to avoid impacts
to the subject species.
14. No treatments should be conducted within 650 feet of known nests occupied by the
northern goshawk, red-shouldered hawk, or bald eagle during the breeding season (April
1 to August 1). This distance represents a nest area of roughly 30 acres, centered at the
nest.
15. Should peregrine falcons nest on the ONF, and should it be necessary to treat NNIP
infestations using physical or chemical methods in the general vicinity of a nest, a
wildlife biologist would be consulted for site specific recommendations to protect the
nest.
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16. Prior to initiating treatments in non-forested wetlands and lakes, check for the presence of
black terns and trumpeter swans. Alert the District wildlife biologist and do not proceed
with treatment if birds are discovered.
17. The use of herbicides should be avoided in wetlands known to be used as nesting or
foraging habitat by the black tern or trumpeter swan unless a more detailed evaluation is
completed.
18. No treatments should be performed within 650 feet of active black tern or trumpeter swan
nests during the breeding season (April 1 to August 1).
19. Physical and chemical treatment activities within or immediately adjoining jack pine
thickets potentially used by nesting Kirtland’s warblers should be limited to manual
efforts and non-motorized equipment during the nesting season.
20. Avoid herbicide use in wetlands with suitable amphibian breeding habitat, as determined
by Forest wildlife staff during pre-treatment review.
21. To prevent potential effects to nesting four-toed salamanders, herbicides should not be
sprayed in suitable wetlands in May or June. Suitable wetlands for the four-toed
salamander are forested or scrub-shrub wetlands with perennial water, abundant moss,
and moderate to basic pH. However, cut-stump herbicide applications in suitable
wetlands during those months would be acceptable. Forest District biologists should be
consulted prior to any treatments within areas known to be inhabited by the four-toed
salamander.
22. It is recommended that riparian habitats be inspected for the wood turtle before physical
or chemical treatments. Personnel working in riparian habitats should be trained to
recognize the wood turtle and avoid trampling it. Do not conduct any NNIP treatments
between May 20 and June 20 in known wood turtle nesting sites.
23. When work is conducted in areas containing rare or sensitive plant species, those plants
would be flagged or marked, and operators would be trained to visually recognize the
protected plants (see Section 4.4.3 and the Biological Evaluation).
24. Aquatic areas should be inspected for the possible presence of rare aquatic plant species
before treatments are initiated in those areas.
Weed torch:
25. The weed torch would only be used after consulting with the Forest Fire Management
Officer to determine fire danger and needed protection measures.
Manual control:
26. Use of mowing as a NNIP control should be timed to avoid spreading seeds (e.g. before
seed set).
27. All control treatments should be timed to be most effective, based on the species
phenology and life history.
Biological control:
28. Prior to the release of biological control agents targeting Eurasian water-milfoil, experts
on Farwell’s water-milfoil should be consulted regarding possible effects on that species.
If information on the sensitivity of Farwell's water milfoil is not available, any decision
whether or not to release that agent near waters inhabited by Farwell’s water milfoil
would have to balance the potential risk of direct injury to Farwell’s water milfoil versus
the indirect adverse effects to it and other aquatic vegetation caused by allowing Eurasian
water milfoil to spread.
Other:
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29. Motor vehicles associated with NNIP treatment (e.g., ORVs, passenger vehicles, tractors,
riding mowers, etc.) would not be operated in wetlands while the ground surface is
inundated or saturated, or in forested areas where the equipment is not capable of passage
without damage to overstory (canopy) trees.
30. Following NNIP treatments, revegetate exposed soils promptly to avoid re-colonization
by NNIP or potential soil erosion. For manual treatments that disturb the soil, tamp the
soil down. Use only approved seed mixtures and weed seed-free mulch.
31. Retain native vegetation and limit soil disturbance as much as possible.
32. Fueling or oiling of mechanical equipment would occur away from aquatic habitats.
33. Equipment, boots, and clothing would be cleaned thoroughly before moving from
treatment site to ensure that seeds or other propagules are not transported to other sites.
34. NNIP parts capable of starting new plants (seeds, rhizomes, etc.) need proper disposal.
Plants may be piled and burned on site or bagged and moved off site. Bagged plants
would either be incinerated or would receive standard garbage disposal. For large woody
bushes that would be difficult to move, treatments will be scheduled prior to seed set as
practical.
2.5 COMPARISON OF ALTERNATIVES
Table 2-1 presents the NNIP species targeted by each of the herbicides proposed for use under
Alternatives 2, 3, and 4, as well as listing the types of habitats in which each herbicide could be
used. The exact combination of specific herbicides and other control methods used to treat each
NNIP infestation would be individually tailored prior to each application.
Table 2-2 summarizes the maximum extent of manual and mechanical, chemical (herbicide), and
biological control under each of the alternatives. The values presented in Table 2-2 are the upper
limits on the acres of land and number of biocontrol releases in any one year over the course of
this project.
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Table 2-1. Proposed herbicides, target plants, and site selection information.

Herbicide

Sample Trade
names

Target plants

Site selection

2,4-D

Weed-B-Gon,
Brash, many
others

Broadleaf herbs & woody
seedlings

Would be considered for use if other
herbicides did not work. Minimum
buffer of 150 feet from surface
water. Will not be applied on gravel,
sand, sandy loam, or where
groundwater is < 10 feet deep.

2,4-D
(aquaticapproved)

Aqua-Kleen,
Navigate,
Aquicide

Eurasian water-milfoil

Lakes1.

Glyphosate

Round-Up, many
others

Glyphosate
(wetlandapproved)

Rodeo, Accord

Sethoxydim

Poast, Vantage,
Rezult

Grasses (Smooth brome
and reed canary grass).

Minimum buffer of 150 feet from
surface water.

Triclopyr

Garlon, Access,
Brush-B-Gon,
Renovate

Broadleaf NNIP,
particularly shrubs.

Uplands and wetlands2.

Triclopyr
(aquaticapproved)

Renovate

Eurasian water-milfoil

Lakes1.

Clopyralid

Stinger,
Transline, Curtail

Exotic thistles and crown
vetch

Fosamine
ammonium
salt

Krenite

Woody plants

Dicamba

Banvel II,
Vanquish

Broadleaf herbs

Often a secondary ingredient with
2,4-D. Same restrictions as 2,4-D.

Endothall

Aquathol K,
Hydrothol 191

Aquatic plants

Lakes1.

1.

2.

Would be targeted against
all upland broadleaf
Uplands2.
NNIP listed in Table 1-1.
Non-selective. Would be
Wetlands. Herbicide of first choice
targeted against purple
loosestrife, buckthorn,
for non-aquatic wetland sites.
European swamp-thistle.

Roadsides & rights-of-way. Would
be tried if other herbicides were not
effective. Would not be used on
well-drained soils.
Would be tried as foliar spray on
large, dense, infestations to avoid
impacts to neighboring herbs.

2,4-D has been favored by local lake associations conducting Eurasian water-milfoil treatments in recent years.
Triclopyr would be tried as a comparison, and endothall would be used if the other herbicides were found to be
ineffective or otherwise unsuitable. Also see Table A-2.
Glyphosate and triclopyr would be the most commonly used herbicides. Glyphosate would be favored for
herbs. Both herbicides would used for shrubs, to determine which provides the best results for each target
NNIP.
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Table 2-2
Comparison of Alternatives
Non-Native Invasive Plant Control
Ottawa National Forest, Michigan.
Alternative

Manual and Mechanical Control

Chemical Control

Hand
Treatment

Land
Herbicide
Treatment

Weed Mechanical
Torch Treatment

Aquatic
Herbicide
Treatment

(Acres Per Year)

Biological
Control
Biological
Control
(Releases
Per Year)

Alternative 1
(No Action)

0

0

0

0

0

0

Alternative 2
(Proposed
Action)

100

100

300

300

100

5

Alternative 3

200

150

500

400

150

10

Alternative 4

100

100

300

300

100

0
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Chapter 3 - AFFECTED ENVIRONMENT
The Ottawa National Forest (ONF) is located in the western Upper Peninsula of Michigan,
including portions of Baraga, Gogebic, Houghton, Iron, Marquette, and Ontonagon Counties.
The ONF boundaries encompass approximately 1.5 million acres, 987,000 acres of which are
tracts of National Forest System land (Figure 3-1). The remainder of the ONF consists of nonfederal land, primarily privately-owned commercial timber land.
The ONF contains a wide diversity of vegetation types, and soils and landforms derived from
Wisconsian age glacial processes. Soil textures range from sand to clay and landforms
encompass end moraines, ground moraines, both clayey and sandy glacial lake plains, outwash
plains, bedrock exposures, steeply dissected river valleys, and post glacial erosional benches and
drainways. Most uplands within the ONF are forested by various stands of northern hardwoods,
hemlock, pine, aspen, spruce, fir, and some oak. Most other lands comprise a mixture of forested
and non-forested wetland habitats as well as numerous streams, lakes, and other open water
habitats. The ONF is home to a variety of animals and plants, ranging from common to rare
species. There are hundreds of lakes, thousands of acres of wetlands, and thousands of miles of
streams. Together the flora, fauna, soil, and water of the ONF form a resilient ecosystem that
provides a variety of habitats, recreation opportunities, and forest products.
The following sections briefly describe the environmental condition of areas and resources
within the ONF potentially affected by one or more of the alternatives described in this
Environmental Assessment (EA). Because the Proposed Action and most of the alternatives call
for non-native invasive plant (NNIP) control actions at multiple locations within the ONF over
an extended period of time, and because exact locations depend upon the severity and future
spread of NNIP populations, this chapter provides a programmatic description of the affected
environment on federally-owned lands within the ONF. The description focuses on those
resources that might potentially be most affected by the Proposed Action or alternatives.
3.1
LAND USE AND RECREATION
Section 3.1.1 discusses land use on the ONF. Section 3.1.2 discusses the recreational use and
aesthetics of the ONF.
3.1.1 Land Use
Extensive clearcutting followed European settlement of the region; this was followed by
catastrophic, hot slash fires in the late 19th and early 20th centuries. Continued settlement
brought moderate amounts of agricultural clearing (much of which was later abandoned) and
suppression of wildfire. The current land cover is predominantly forest vegetation. Dominant
land uses are currently outdoor recreation, wildlife habitat, and production of lumber and wood
fiber (McNab and Avers 1994).
3.1.2 Recreation and Aesthetics
The ONF offers numerous recreational opportunities. Twenty-seven campgrounds are accessible
by road and service tent and trailer campers. Many are located on lakes or streams, and provide
opportunities for boating, fishing and swimming. More than 196 miles of hiking and
backpacking trails cross the ONF, including several short trails leading to points of interest such
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as waterfalls and historic sites. The ONF offers deer, black bear, and grouse hunting; hunting for
other small game, waterfowl, and furbearers is also popular. Skiing, snowmobiling,
snowshoeing, ice fishing, and other forms of winter recreation are popular. Over 450 miles of
groomed snowmobile trails and a few cross-country ski trails are maintained on the ONF. Three
areas are managed as wilderness areas: Sylvania, Sturgeon River Gorge, and McCormick.
3.2
CLIMATE AND AIR
Average annual precipitation on the Ottawa National Forest ranges from 30 to 38 inches,
occurring largely during the summer period. Average total snowfall ranges from 76 inches near
Iron River to 187 inches in Ontonagon and other areas along the snowbelt near Lake Superior.
Temperatures range from average lows of -2° F in January to average highs of 79° F in July
(National Water and Climate Center 2004). Air quality on the Ottawa National Forest and most
of the Upper Peninsula is good (MDEQ 2002).
3.3
SOILS, HYDROLOGY, AND WATER QUALITY
This section provides a general description of soils, geology, and hydrology of the ONF.
3.3.1 Soils and Geology
The Ottawa National Forest is contained within Section 212J, the Southern Superior Uplands, of
the national terrestrial ecological unit mapping (McNab and Avers 1994) . About half of the
Southern Superior Uplands consists of level to gently rolling lowlands (glacial ground moraines)
and flat lacustrine plains; much of the rest consists of hillier uplands with escarpments. The
lowlands and plains are intermittently overlain by low, undulating ridges (glacial end moraines)
and by other mounded or hummocky glacial features. Kettled glacial outwash plains are
common. Most prominent of the uplands are linear "ranges" trending southwest-northeast along
the Lake Superior shoreline, such as the Porcupine Mountains (north of the ONF) and Trap Hills.
Much of Section 212J is covered by Pleistocene (Wisconsinan) till and/or stratified drift, up to
500 feet thick, but the till is much thinner on uplands. Soil types include well-drained sands and
gravels on outwash plains, various soil loams on moraines, heavy clay soils on former lake
plains, and organic peat soils in the wetlands. Beneath the glacial drift, bedrock is composed
mostly of Proterozoic igneous rocks. Volcanics underlie the most prominent highlands, the
"ranges." Proterozoic metamorphics also occur. Proterozoic shale and sandstone crop out along
the Superior shore. Bedrock outcrops are common in the upland areas (McNab and Avers 1994).
3.3.2 Hydrology
Lakes and streams are common across the ONF. The Forest includes approximately 5,000 lakes,
ranging in size from Lake Gogebic at 13,000 acres down to small 0.1 acre ponds. There are also
approximately 5,000 miles of streams and numerous springs and ephemeral ponds. The Forest
contains approximately 20,000 acres of wetlands, including marsh, wet meadow, poor fen, bog,
conifer swamp, hardwood swamp, and shrub thickets.
Six principal rivers are located within the ONF, draining the watersheds shown in Figure 3-1.
The Black, Ontonagon, Presque Isle, and Sturgeon Rivers all empty into Lake Superior. The
Paint and Brule Rivers join with the Menominee River and empty into Lake Michigan. A small
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portion of the Forest near Lac Vieux Desert is within the Upper Wisconsin River watershed,
which eventually joins the Mississippi River.

Figure 3-1. Watersheds of the Ottawa National Forest.
High flows during the spring and fall and low flow during summer periods characterize most
streams and rivers. Most streams are underlain by deep till, outwash, lacustrine, sandstone, and
various igneous and metamorphic bedrock types. Most lakes are largely associated with
collapsed till of moraines and outwash plains (McNab and Avers 1994).
Underground water is plentiful on the ONF. Permanent water table depths typically range from
zero (in the wetlands) to more than 100 feet in the glacial till or bedrock. Perched water tables
fed by rain and snowmelt may be encountered in sub-irrigated sites (within 10 feet of the
surface), in soils with clayey textures, or those having a fragipan (dense or cemented soil layer)
within 3 feet of the surface.
3.3.3 Water Quality
Water quality within the ONF is generally considered to be good (MDEQ 2004d). Local
problems include mercury and sedimentation in streams from erosion. All lakes within the ONF
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have fish consumption advisories due to high mercury levels. Mercury is naturally present in
some areas, although the levels are unnaturally high from atmospheric deposition, which most
likely results from upwind fossil-fuel power plants. The State of Michigan has scheduled Total
Maximum Daily Load (TMDL) development for mercury in accordance with Clean Water Act
303(d) requirements as administered by the EPA. Sedimentation has a number of sources. Some
occurs naturally in those streams flowing through sand/clay landforms and some originated from
management activities that occurred prior to the establishment of the ONF. The main source of
continuing, management-induced, sedimentation is road/stream crossings.
3.4
BIOLOGICAL ENVIRONMENT
Section 3.3 provides a general description of vegetation, and fish and wildlife in the ONF. More
detailed information is provided in the Biological Evaluation.
3.4.1 Vegetation
Natural community types within the ONF are listed in Table 3.1. The maple-hemlock (AcerTsuga) series and maple (Acer) series occur on mesic landforms; the hemlock (Tsuga) series
occurs on dry-mesic landforms; the pine (Pinus) series occurs on xeric landforms; and the
hemlock-cedar (Tsuga-Thuja) series occurs on wetland landforms (McNab and Avers 1994).
Table 3.1 Natural Plant Communities of the Ottawa National Forest. Community
descriptions are available from Michigan Natural Features Inventory (MNFI 2003).
Wetland
Submergent marsh
Emergent marsh
Northern wet meadow
Intermittent wetland
Poor fen
Bog
Muskeg
Poor conifer swamp
Rich conifer swamp
Hardwood-conifer swamp
Northern swamp
Northern shrub thicket
Inundated shrub swamp

Terrestrial
Mesic northern forest (northern hardwood
forest & hemlock-hardwood forest)
Dry-mesic northern forest (pinehardwood forest)
Dry northern forest (pine forest)
Northern bald (krummholz ridgetop)
Sand/gravel beach
Bedrock glade
Cliff (Dry acid cliff and Moist acid cliff)

Section 1.2 discusses the threat of invasive plants to natural communities, their methods of
spread, current status on the ONF, prevention practices, and past accomplishments.
3.4.2 Wildlife
Because the ONF lies in the transition between the northern boreal forests and eastern deciduous
forests, it supports a great diversity of wildlife such as bear, wolves, bald eagles, loons, bobcat,
and fisher. Some species are common; others are relatively rare and/or exist on the edge of their
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more southerly or northerly ranges. Many warblers and other migratory songbirds breed on the
Ottawa National Forest. Common browsers include white-tailed deer, snowshoe hare, and
porcupine. Other mammals include the short-tailed shrew, red squirrel, and northern flying
squirrel. Common reptile/amphibian species include the red-backed salamander, garter snake,
wood frog, and painted turtle.
Uplands on the Ottawa National Forest that support early successional species of vegetation
provide habitat for wildlife such as deer, grouse, and snowshoe hare. However, the extent of
habitats dominated by early successional vegetation on the Ottawa National Forest is decreasing
as the forest matures. Mid and late successional forest cover is expanding and provides habitat
for species such as woodpeckers, broad-winged hawk, and fisher. Wildlife such as beaver, mink,
otter, and muskrat frequent the edge of lakes, streams, and swamps. Lake and stream edges also
provide food and cover for a wide variety of songbirds, predators, waterfowl, shorebirds, and
amphibians (USDA Forest Service 1986).
The lakes and streams of the ONF provide a variety of fish including walleye, perch, trout, bass,
northern pike, brook trout, rainbow trout, brown trout, and panfish. Most of the Great Lakes
species of trout and salmon reproduce in the Forest’s rivers (USDA Forest Service 1986).
3.5
CULTURAL ENVIRONMENT
The ONF contains evidence of human occupation from as early as the end of the last ice age over
8,000 years ago. Today the ONF contains over 2,000 identified historic cultural resource sites,
from a variety of time periods and cultural areas. Historic Native American sites include
villages, trails, sugar camps, and plant gathering areas. Euroamerican historic resource sites
include 19th and early 20th century logging, mining, and homestead and recreation sites. The
National Historic Preservation Act (NHPA) of 1966 governs how federal agencies identify,
evaluate for significance, and manage heritage resources under NEPA.
The ONF also supports a variety of other traditional cultural properties (TCPs). A TCP is
defined generally as a property that is eligible for inclusion in the National Register because of
its association with cultural practices or beliefs of a living community that: (a) are rooted in that
community's history, and (b) are important in maintaining the continuing cultural identity of the
community). Federal and state agencies must ensure proposed actions do not destroy the
integrity of the TCP or the context in which a community can function within its cultural
tradition. Section 106 of NHPA directs federal agencies to consult with Native American
organizations and knowledgeable individuals, who attach religious and cultural significance to
TCPs.
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Chapter 4 - ENVIRONMENTAL CONSEQUENCES
The following sections describe the potential impacts to each of the resources described in
Chapter 3, with respect to each of the alternatives listed in Chapter 2. The key issues generated
through the scoping process, and the requirements of NEPA, define the general scope of the
environmental concern for this project. This chapter forms the scientific and analytic basis for
the comparison of alternatives. Direct, indirect, and cumulative impacts are discussed for each
resource.
Short-term and long-term impacts, adverse and beneficial impacts, and cumulative impacts are
also described. As used in this document, the term “short-term” will generally be understood to
refer to an impact(s) that occurs only during the timeframe in which an associated project is
underway; similarly, the term long-term will generally be understood to refer to impact(s) that
persist or occur after an associated action has ceased.
As defined in 40 Code of Federal Regulations 1508.7, a "Cumulative impact" is the
environmental effect “…which results from the incremental impact of the action when added to
other past, present, and reasonably foreseeable future actions regardless of what agency (Federal
or non-Federal) or person undertakes such other actions.” The cumulative effects assessment
involves an incremental evaluation of the environmental effects of potential methods to control
NNIP species on the ONF when combined with the impacts of other similar or related activities.
The spatial scope of the cumulative impact analysis is confined to the ONF and properties
adjacent to the ONF. The temporal scope of this analysis potentially spans the timeframe from
when the area was first settled up to and including reasonably foreseeable future activities.
Forest Service specialists representing applicable interdisciplinary environmental disciplines
were consulted in assessing the cumulative impacts. Table 4-1 lists the principal past, present,
and reasonably foreseeable actions for each resource in investigated in this chapter.

4.1

LAND USE, RECREATION, AND AESTHETICS

This section describes, by alternative, the direct and indirect impacts on land use, aesthetics, and
recreational resources.
Alternative 1: Taking no action to control NNIP species would have no immediate adverse
impacts on land use, recreation, and forest aesthetics. However, failure to effectively control the
spread of NNIP species could adversely affect future land use. For example, the spread of dense
stands of Eurasian water-milfoil could interfere with boating and fishing in infested lakes.
Responsibility for chemical control of infested lakes would be left to the Michigan DNR, lake
associations, counties, or other interested parties. The establishment of dense thickets of exotic
buckthorns or honeysuckles could interfere with hiking, birding, and other recreation in forested
areas. The spread of monocultures of visually striking species such as purple loosestrife could
substantially alter the natural aesthetics of some natural areas. Visitors wishing to visually
experience the typical natural landscape of the Upper Peninsula may be distracted by the visible
dominance of exotic plants. Some NNIP species, particularly wild parsnip and giant hogweed,
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can cause dermatitis on exposed human skin. Continued expansion of such species could reduce
the ability of people to enter and enjoy portions of the ONF.
Alternative 2: Physical control activities would have little, if any, adverse impact on land use,
recreation, or forest aesthetics. Manual digging of exotic vegetation would leave disturbed and
exposed soil. Herbicides, cutting, and pulling would generally leave the cut or uprooted exotic
plants on site to die. In some cases, such as with mature garlic mustard, the plants would be
bagged and removed. The weed torch could visibly singe individual plants but would not visibly
char areas of the landscape as would a controlled burn. Most invasive plant sites are small or
remote, and treatments would likely not be encountered by the public, although larger areas
would be more noticeable, especially if near campgrounds, or roads or trails used by the public.
Regardless of the short-term effects, natural succession and the growth of plants left behind,
seeded, or planted would return treated areas to a more original appearance. Temporary visual
impacts such as small bare spots or browned or singed vegetation would generally be expected to
last no longer than a single growing season, after which they would be expected to be obscured
by naturally growing vegetation.
Most scientists and much of the public would consider the elimination of NNIP species as
aesthetically beneficial. However, some people might prefer the aesthetic appearance of NNIP
species over that of natural vegetation. For example, purple loosestrife forms visually attractive
masses of reddish-purple flowers in late summer, and honeysuckle shrubs form aesthetically
attractive flowers in spring and red berries in fall. Those people could consider the elimination
of such species from the landscape as an aesthetically adverse impact. However, the long-term
aesthetic benefits from replacing near monocultures of exotic plants with a diverse mix of native
plant species may outweigh any short-term adverse effects.
Some physical treatments may interfere with developed recreation for a short period of time.
Ground-disturbing activities such as mowing, disking, or blading could temporarily alter the
physical appearance of treated areas. However, any such activities would be limited to areas of
prior physical disturbance such as roadsides, former borrow pits, or non-forested openings.
Consistent with manufacture’s application instructions and State of Michigan regulations, some
areas where herbicides have been applied might have to be temporarily closed to the public to
prevent people from contacting wet herbicide solutions on treated foliage, soil, or in lake water
(Table A-1). The boundaries of treated areas near campgrounds or other areas heavily used by
the public would be conspicuously posted with signs and/or tape alerting the public to the
presence of herbicides. Remote areas of herbicide use would be posted with at least one sign in a
conspicuous location. An effort would be made to avoid using herbicides in public use areas
during times of heaviest demand, such as summer holiday weekends.
Waters treated with aquatic herbicides might have to be temporarily closed to fishing and
swimming following application. Table A-2 lists restrictions listed on product labels for the
different herbicides being considered. The Forest Service would follow label direction for all
herbicide applications, including swimming and fishing restrictions. The Michigan Department
of Environmental Quality (DEQ) may require additional restrictions as part of their permitting
process, including disabling of water wells near treatment areas, such as those found at some
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boat launches. Signs alerting the public to aquatic herbicide use would be conspicuously posted
at public entry points to treated waters such as boat ramps and road crossings.
Release of biological control agents would not require any temporary land use restrictions. The
Forest Service would strive to educate visitors regarding the use and purpose of biological
control agents via notices in visitor centers or outdoor signage, but any such educational efforts
would be for information only and not be necessary to ensure public safety. All of the proposed
biological agents have a history of successful and safe use in the Midwestern United States.
None of these biological control agents have become a nuisance.
Alternative 3: The description of potential direct and indirect impacts for Alternative 2 also
applies to Alternative 3, under which the same types of physical treatments, herbicides, and
biological control agents would be used. Because of the increased extent of treatments, the
magnitude of the effects described for Alternative 3 could be somewhat greater.
To facilitate a comparison between Alternatives 2 and 3, the total area of federally-owned land
on the ONF is 987,308 acres. Under Alternative 3, the total area subject to physical treatment
per year would not exceed 0.09% of the total area managed by the ONF. This represents an
increase of only 0.04% over the total area (0.05%) proposed for physical treatment annually
under Alternative 2. Similarly, under Alternative 3, the total herbicide application (land and
aquatic) per year would not exceed 0.06% of the total land managed by the Forest Service on the
ONF. This represents an increase of 0.02% over the total annual herbicide treatment area
(0.04%) proposed under Alternative 2.
As described for Alternative 2, some physical and chemical control activities could cause
temporary visual impacts in terms of disruption to existing vegetation. However, control
activities would have a long-term beneficial effect in terms of restoring the landscape to its
original appearance. Most scientists and much of the public would consider control activities as
having a long-term beneficial impact in terms of restoring the landscape to its original
appearance. Others, however, could value the aesthetic properties of certain NNIP species such
as purple loosestrife and honeysuckle, and view removal of such plants as a negative visual
impact. Thus, an increase or decrease in the effectiveness of the treatment, as well as the number
of acres treated, might be viewed as either a beneficial or adverse impact, depending on the
personal beliefs or values of the observer. Because the total number of acres treated and the
number of biological control agent releases could be at most doubled (see acreage and biological
releases for Alternatives 2 and 3, Chapter 2), any adverse impacts on land use, aesthetics, or
recreation would still be relatively small, brief, and localized.
Alternative 4: Alternative 4 would be the same as Alternative 2, with the exception that
biological control methods would not be employed. Because biological control could not be
used under Alternative 4, greater use of physical and chemical control methods could be needed
to achieve satisfactory control of some NNIP infestations. Although the ceilings for physical and
biological control under Alternative 4 would be no higher than under Alternative 2, the
availability of biological control might allow the Forest Service to meet its NNIP control
objectives without reaching the ceilings, especially in the later years of the program. Some
infestation sites resulting from Eurasian water-milfoil, purple loosestrife, leafy spurge, or spotted

29

ONF Non-native Invasive Plant Control Project Environmental Assessment

knapweed that could be effectively treated by biological control agents under Alternatives 2 or 3
would be treated using physical or chemical methods under Alternative 4. Those areas would
display temporary visual impacts such as exposed soils or browned vegetation that would not
occur if biological control were used instead. The impacts, however, would likely last no more
than one growing season.
Cumulative Effects: Some past, present, and future land use and recreational activities
contribute to the spread of NNIP species. For example, blocks of privately owned land have and
will continue to be subdivided and sold; such activities may contribute to the spread of nonnative invasive plants through the creation of edge habitats and spread of exotic plants on new
rural home and development sites. Recreational activities such as hiking and driving can also
facilitate the spread of NNIPs. Taking no NNIP control actions (Alternative 1) would allow
these factors to continue to contribute to the spread of NNIP species on the ONF.
Under Alternative 1, only limited NNIP control activities would occur on the ONF, emphasizing
sites along roadsides and in recreation areas. Large infestations of Japanese barberry, exotic
honeysuckle, and glossy buckthorn would go mostly untreated. The Forest Service would not
participate with the State or local Lake Associations in the use of herbicides to control Eurasian
water-milfoil infestations. Failure to control NNIP species on the ONF, when combined with
failure to control NNIP species on nearby or neighboring land could result in increasing regional
dominance by NNIP species. This could to contribute to long-term cumulative impacts to land
use, recreation, and forest aesthetics.
The proposed control activities from Alternative 2 would result in some limited short-term
adverse effects. Considering the limited extent of control activities proposed each year, the
adverse incremental effects on land use, recreation, or aesthetics from the proposed control
activities would be temporary and relatively small. As the impacts from these activities are
essentially negligible, they would contribute little or no incremental adverse effects when
combined with impacts of other past, present and reasonably foreseeable future activities
outlined in Table 4-1. Therefore, they are not expected to contribute substantially to any
cumulative loss of land use, recreation activities, or aesthetics in the foreseeable future.
As the total number of acres treated and the number of biological control agent releases would be
modestly increased under Alternative 3, the cumulative impacts are anticipated to be similar to,
or modestly increased over, those described for Alternative 2, but essentially still negligible.
Because Alternative 4 would be the same as Alternative 2 (with the exception of no biological
controls) the cumulative effects would be similar to those described under Alternative 2.
4.2

AIR QUALITY

This section describes, by alternative, the direct and indirect impacts on air quality resources.
Alternative 1: Taking no action to control NNIP species would pose no potential direct or
indirect impacts upon air quality. NNIP plants do not generally affect air quality; hence failure
to achieve their control would not be expected to affect air quality.

30

ONF Non-native Invasive Plant Control Project Environmental Assessment

Alternative 2: The proposed physical methods of treating invasive plant infestations would
have little or no direct or indirect effects on air quality. Most physical control would consist of
manual cutting, pulling, or digging up invasive plants and would not produce any air emissions.
Plowing, disking, or blading could occur in some already-disturbed sites such as gravel pits and
would leave temporary areas of bare soil that could generate minor short-term wind-borne soil
erosion. Any areas of soil left bare of vegetation following treatment would be seeded with a
mix of fast growing grasses, forbs, legumes, and/or shrubs recommended for soil stabilization
and erosion control by the Forest Botany Program.
Vehicles, saws, line trimmers, mowers, and other motorized equipment would generate minor
(de minimis) amounts of exhaust emissions. Consistent with State burning regulations and
permitting requirements, some minor smoke and ash emissions may also be generated from
burning cut brush.
Most of the herbicides proposed for use under this alternative are not volatile; that is, they are
unlikely to vaporize and be carried by wind (drift) to unintended locations (Table A-3). The
exceptions are certain ester formulations of 2,4-D and triclopyr. Growth-regulating herbicides
such as 2,4-D and triclopyr can drift if applied inappropriately (Kansas State University 2001).
The potential for herbicides to volatilize increases with increasing temperature and increasing
soil moisture (Tu et al. 2001). The salt formulations of both herbicides are less likely to vaporize
than the ester formulations, and use of the salt formulations could be a desirable alternative to the
ester formulations in some instances (Tu et al. 2001; Putnam et al., undated). Forest Service
staff would consider prevailing weather conditions and would use lower volatility formulations
when necessary to prevent significant volatilization.
Different methods of application can have substantially different effects on air quality. The
potential for herbicide drift is greatest when applied by aircraft. However, aerial application
would not be conducted under any alternative. Most of the proposed herbicide treatment would
consist of manual application of herbicides to stumps and cut surfaces of woody vegetation (spot
spraying), which would result in little or no drift because the applications are made close to the
ground surface. Spraying using booms from vehicles or tractors (broadcast spraying) would
have greater impacts than spot spraying. Broadcast spraying would be limited to disturbed areas,
roadsides, and other nonforested areas. The design criteria listed in Section 2.4 call for
herbicides to be sprayed only when wind conditions are less than 10 miles per hour, or lower
wind speed if so directed by the manufacturer label.
Trace amounts of ground level ozone could be produced by operation of vehicles or equipment
with internal combustion engines. Considering the small extent of acreage to be treated annually
under the proposed program, any increased ground level ozone production would be vanishingly
small and not measurably greater than that associated with present vehicular activities in the
region.
Spot treatment and broadcast spraying may result in temporary, localized odors that may persist
at the spray site for several hours or days. These herbicide formulations would be applied
cautiously and only under appropriate climatic conditions. For example, herbicides would only
be sprayed when wind is less than 10 miles per hour (following label direction), and volatile
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herbicide formulations would not be applied on hot days (greater than 85ºF). Therefore, they are
not anticipated to result in a substantial direct or indirect impact to air quality.
Alternative 3: The description of potential direct or indirect impacts for Alternative 2 also
applies to Alternative 3, under which the same types of physical treatments, herbicides, and
biological control agents would be used. The reader is referred to Section 4.1 (Alternative 3),
which provides a comparison of the relative amount of increase in treated land area between
Alternatives 2 and 3. Because of the increased extent of treatments, the magnitude of the
impacts described for Alternative 2 could be somewhat greater. However, because the areas
treated and the number of biological control agent releases could be at most doubled (see acreage
and biological releases for Alternatives 2 and 3, Chapter 2), any impacts resulting from such
activities, and in particular use of herbicides, would still be minor, brief, and relatively localized.
Alternative 4: This alternative would be the same as Alternative 2, with the exception that
biological control methods would not be employed. Because the same types and extent of
physical treatments and herbicides would be used, the potential direct or indirect impacts on air
quality are expected to be no greater than for Alternative 2. Although the acreage ceilings for
physical treatments and herbicide applications would be no greater than under Alternative 2, it is
possible that some areas infested by Eurasian water-milfoil, purple loosestrife, leafy spurge, or
spotted knapweed that would be treated by biological control under Alternatives 2 or 3 would be
treated physically or with herbicides under Alternative 4. But, as described above, the effects on
air quality from those physical or herbicide treatment would be minor, brief, and localized.
Cumulative Effects: As stated in Chapter 3, air quality on the ONF is generally considered to
be good. No known past, present, or reasonably foreseeable future actions are likely to reduce
air quality. Herbicide drift can impair air quality, but the commercial forest, private homes, and
limited agricultural lands in the surrounding region (mostly hay fields and cattle pastures) likely
involve only limited application of herbicides. As a result of the limited National Forest areas
proposed for treatment, use of herbicide safety procedures, and project design criteria, the
amount of herbicide drift is considered to be small to negligible, and would therefore contribute
to little or no incremental increase when combined with other present and reasonably foreseeable
herbicide applications. Similarly, limited use of motorized equipment and vehicles would not
substantially contribute to regional air emissions.
Consequently, there would be no substantial increase in cumulative herbicide air concentrations
in the surrounding area under any of the alternatives.

4.3

SOILS, HYDROLOGY, AND WATER QUALITY

This section describes the direct and indirect impacts on soils, geological, and hydrological
resources and on water quality.
4.3.1

Soils and Hydrology

This section describes, by alternative, the direct and indirect impacts on soils and hydrology.
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Alternative 1: Taking no action to control NNIP infestations would not result in any direct or
immediate adverse impacts to soils or geological features. However, NNIP infestations can
adversely impact soils by removing nutrients and increasing soil erosion (Olson 1999). Invasion
of wetlands by dense stands of purple loosestrife can alter hydrological flow patterns.
Alleopathic chemicals released by certain exotic plants such as exotic buckthorns and barberries
into the soil could inhibit the establishment of native plants. Therefore, failure to control NNIP
infestations on the ONF could eventually result in adverse impacts to these resources.
Alternative 2: Some ground disturbing activities control methods such as digging, plowing,
disking, or blading could temporarily increase the potential for soil erosion. Areas of soil left
bare of vegetation following treatment would be re-seeded with a mix of fast growing grasses,
forbs, legumes, and/or shrubs recommended for soil stabilization and erosion control by the
Forest Botany Program. These could include native plants or non-aggressive exotic plants
intended to stabilize the soil until longer-lived native species re-colonize the site.
Because herbicides kill but do not physically remove plants and their root systems, herbicide use
would not increase the potential for soil erosion. The dead plants would be expected to offer
short-term soil stabilization to protect against erosion until new plants re-establish naturally.
Where herbicides kill most of the standing vegetation, re-seeding as described above would be
used to help stabilize the soil and to prevent NNIP plants in the seed bank from re-establishing.
Treating cut stumps of woody NNIP species such as exotic buckthorns and honeysuckles with
herbicides would discourage re-sprouting without the soil disturbance required to physically grub
the stumps out.
Spraying herbicides inevitably results in the short-term accumulation of herbicide residues in
soil. Once in the soils, herbicides can migrate via gravity, leaching, and surface runoff to other
soils, groundwater, or surface water. To determine the level of risk for accumulation of
herbicide residues on soils and possible contamination of ground and surface water, factors such
as persistence (measured in half-life), mobility, and mechanisms for degradation have been
reviewed (Table A-4). Examples of factors influencing herbicide persistence include leaching
potential, soil moisture content, soil and water acidity, amount of organic matter in the soil,
organisms present, and molecular binding of chemicals to organic and soil particles.
Precipitation patterns following application also heavily influence potential effects to soils, and
potential contamination of groundwater and surface waters.
The persistence of a herbicide is defined as the length of time that residues from an application
remain active in the soil. A concept known as half-life is commonly used to measure
persistence. Half-life is the period of time it takes for 50 percent of an applied herbicide to
degrade to relatively harmless. With a half-life of several weeks or less, the herbicides proposed
for use under this alternative have short persistence in the soil; some of the proposed herbicides
have half-lives as short as a few days. Soil microbes readily degrade each of the proposed
herbicides. More persistent herbicides can offer longer suppression of invasive plants, including
less re-establishment from existing seed in the soil.
The soil mobility (movement through the soil) of the proposed herbicides is varied (Table A-4).
Glyphosate and ester formulations of triclopyr bind rapidly to the soil. Most formulations of 2,433
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D, sethoxydim, FAS, and dicamba do not bind rapidly to the soil but are rapidly degraded by soil
microbes, light, or a combination of effects; and have short half-lives of less than two weeks in
soil. Clopyralid does not bind strongly to the soil and has a longer half life of 40 days in soil,
and thus could leave longer lasting residues in the soil. However, as long the proposed
herbicides are used as directed by label specifications and in accordance with the design criteria
outlined in Section 2.4, no long-term impacts to soils or geological resources are anticipated.
Alternative 3: The description of potential direct and indirect impacts for Alternative 2 also
applies to Alternative 3, under which the same types of physical treatments, herbicides, and
biological control agents would be used. Because of the increased extent of treatments, the level
of impacts anticipated for Alternative 3 could be somewhat greater. However, any increased
adverse impacts are not expected to be either long-term or substantial. The reader is referred to
the earlier discussion in Section 4.1 (Alternative 3), which provides a relative comparison of the
increased acreage proposed for Alternative 3 with that of Alternative 4.
Alternative 4: Alternative 4 would be the same as Alternative 2, with the exception that
biological control methods would not be employed. Because biological control could not be
used under Alternative 4, greater use of physical and chemical control methods could be needed
to achieve satisfactory control of some NNIP infestations, as discussed earlier. Some infestation
sites resulting from purple loosestrife, leafy spurge, or spotted knapweed (Eurasian water-milfoil
is an aquatic plant and thus its control does not affect soil) that could be effectively treated by
biological control agents under Alternatives 2 or 3 would be treated using physical or chemical
methods under Alternative 4. Temporary patches of soil disturbance and exposure of soils to
herbicides could occur at those sites under Alternative 4 but not Alternatives 2 or 3. However,
areas of exposed soils would be promptly seeded thereby avoiding any substantial potential for
erosion. Herbicides would be carefully directed at target plants following the design criteria
outlined in Section 2.4, preventing substantial exposure of soils to herbicide spray streams.
Thus, any increased use of physical or herbicide treatments resulting from the inability to use
biological control would result in only minimal effects on soils.
4.3.2

Water Quality

This section describes, by alternative, the direct and indirect impacts on water quality resources.
Alternative 1: Taking no action to control NNIP infestations would have no potential direct
adverse impacts on water quality. However, effective control of NNIP species, especially
species such as Eurasian water-milfoil and purple loosestrife that form dense uniform stands in
shallow waters or wetlands, could help improve water quality in the long term. Although
monocultures can stabilize soils and sediments, mixed stands of vegetation are generally less
susceptible to rapid die-off that could suddenly leave large areas of unstable soil or sediment
until new vegetation can reestablish. Therefore, taking no action could indirectly result in some
adverse long-term effects on water quality.
Alternative 2: Physical control methods would have little potential to directly or indirectly
affect water quality. Work performed in aquatic or wetland settings could temporarily suspend
sediment in the water. But considering the small areas that would be treated each year, effects
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would be brief and localized. Mowers and other vehicles would not be operated in wetlands
while the ground surface is inundated or saturated.
Chemical control methods involving spraying herbicides could expose soils and surface water to
herbicides, even if performed properly. Herbicides that fall on soil during spray operations can
leach into groundwater or be transported in surface runoff. However, the small areas proposed
for treatment each year under Alternative 2 would not allow for more than localized migration of
small quantities of herbicides. Herbicides would be prepared and mixed off site or at a staging
area located near the vehicle to prevent accidental spillage in natural habitats. Herbicides would
be applied only by personnel licensed or under the supervision of licensed pesticide applicators
in Michigan. Licensed pesticide applicators are trained to properly maintain application
equipment to prevent leaks and to apply herbicide in a manner that minimizes drift.
Furthermore, modern herbicides are designed to rapidly break down into inactive products in
soils and water (see herbicide half life data in Tables A-4 and A-5 and the discussion under soils
above).
Should herbicides enter surface water, their concentration would quickly decline because of
mixing and dilution, volatilization, and degradation by sunlight and microorganisms (van Es
1990). Furthermore, most of the herbicides proposed for use under Alternative 2 are of low
toxicity to fish and aquatic invertebrate species and have been demonstrated to pose little
toxicological risk to fish and wildlife when used at average rates typical for the Forest Service
(Tables A-6 and A-7). However, certain formulations of 2,4-D and triclopyr are toxic to fish and
aquatic invertebrates, and care must be taken during application to ensure that these herbicides
do not enter aquatic resources. Although spills of 2,4-D have been modeled in ecological risk
assessments to result in substantial adverse impacts to fish and amphibians (USDA Forest
Service 1998), harmful spills are unlikely considering the small amounts to be used and the
precautions described above.
Label direction would be followed to prevent or minimize any groundwater and surface water
contamination from mobile chemicals. Herbicide treatment in riparian areas would follow label
direction, specified design criteria, and the guidelines presented in Table 2-1 to protect aquatic
resources. When used according to label specifications, no substantial long-term impacts to
groundwater or surface waters are expected.
Three herbicides include formulations approved for aquatic weed treatments. 2,4-D, triclopyr,
and endothall all have been authorized for use against Eurasian water-milfoil in Michigan (Table
A-2; MDEQ 2004c). Effectiveness of aquatic herbicides is predictable and is therefore the most
common form of controlling Eurasian water-milfoil in areas too large to hand pull (Skogerboe et
al. 2003). All three herbicides are hazardous to humans if swallowed and pose various risks to
aquatic plants and animals. Water quality is therefore compromised when these herbicides are
introduced. However, when applied to water the herbicide is quickly diluted and biological
degradation is begun. The State of Michigan and product labels have set restrictions on when
treated water is considered safe, and setback distances from wells and water intakes (Table A-2).
Effects to aquatic plants and animals from aquatic herbicides are discussed in Section 4.4.

35

ONF Non-native Invasive Plant Control Project Environmental Assessment

With the exception of mercury, water quality within the ONF is generally considered to be good
(see Chapter 3 and MDEQ 2004d). None of the proposed herbicides contain, or are formulated
with, mercury. The alternative is therefore not expected to have any appreciable effect on
mercury concentrations in streams or lakes.
Alternative 3: The description of potential direct and indirect impacts for Alternative 2 also
applies to Alternative 3, under which the same types of physical treatments, herbicides, and
biological control agents would be used. Because of the increased extent of treatments, the
magnitude of the impacts described for Alternative 2 could be somewhat greater. However,
because the areas treated and the number of biological control agent releases could be at most
doubled (see acreage and biological releases for Alternatives 2 and 3, Chapter 2), any adverse
impacts resulting from re-suspension of sediment or contamination of soils and water by
herbicides would still be brief and localized. The reader is referred to the earlier discussion in
Section 4.1 (Alternative 3), which provides a relative comparison of the increased acreage
proposed for Alternative 3 with that of Alternative 4.
Alternative 4: This alternative would be the same as Alternative 2, with the exception that
biological control methods would not be employed. Because biological control could not be
used under Alternative 4, greater use of physical and chemical control methods could be needed
as noted earlier. Some infestations of Eurasian water-milfoil or purple loosestrife that might
effectively treated by biological control agents under Alternatives 2 or 3 would be treated using
physical or chemical methods under Alternative 4. This could result in a somewhat greater
potential for sedimentation of waters or exposure of waters to herbicides, especially in wetland
habitats infested by purple loosestrife. However, the design criteria outlined in Section 2.4
would ensure that wetland and aquatic habitats are not substantially exposed to sedimentation or
herbicide spray streams.
4.3.3

Cumulative Effects:

No adverse impacts would directly occur to soil and water resources as a result of the taking no
new action (Alternative 1); consequently, Alternative 1 would not directly contribute to any
cumulative effects to these resources.
Physical and biological control methods proposed as part of Alternative 2 might result in some
relatively short-term effects such as increased erosion. As discussed in Chapter 3, local
problems include mercury and sedimentation in streams caused by erosion. However, the
proposed control activities from Alternative 2 would not affect sedimentation or mercury levels
in streams and lakes. As the impacts from the proposed control activities are essentially
negligible, they would contribute little or no incremental effect when combined with impacts of
other past, present, and reasonably foreseeable future activities outlined in Table 4-1.
Consequently, they are not expected to contribute substantially to any measurable increase in
cumulative degradation to soil or hydrological resources.
With respect to chemical controls described in Alternative 2, areas that would be affected by
herbicide treatment are relatively small in size. Only herbicides registered for aquatic use would
be used over open water. The proposed herbicides are expected to degrade quickly in soil or
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water, within weeks or several months, by natural processes (Tables A-4 and A-5). As the
impacts from these activities are essentially small to negligible, they would have little or no
incremental effect when combined with the impacts of other past, present, and reasonably
foreseeable future activities outlined in Table 4-1. Therefore, application of herbicides is not
expected to result in any appreciable increase in cumulative herbicide concentrations to
potentially affected soil and water resources.
Since the total number of acres treated and the number of biological control agent releases would
be only modestly increased under Alternative 3, the cumulative impacts on soil or hydrological
resources are also anticipated to be similar to, or modestly increased over, those described for
Alternative 2. Because Alternative 4 would be the same as Alternative 2 (with the exception of
no biological controls), the cumulative effects would be similar to those described under
Alternative 2.

4.4

BIOLOGICAL ENVIRONMENT

Section 4.4.1 provides a general discussion of direct and indirect impacts to vegetation and
natural habitats, and Section 4.4.2 provides a general discussion of impacts to fish and wildlife.
Impacts to Federally listed threatened and endangered species as well as Regional Forester
Sensitive Species (RFSS) are evaluated in detail in a Biological Evaluation prepared to
accompany the EA. The findings of the Biological Evaluation are summarized below in Section
4.4.3.
4.4.1

Vegetation

Alternative 1: Under Alternative 1, control of NNIP would continue as it has been for the last
few years. Treatment areas would mostly be along roads, in campgrounds, or other developed
sites. Treatment methods would be limited to manual pulling, cutting, and digging. Herbicide
use would only be permitted in campgrounds or administrative office sites (FSH 1909.15 chapter
30.1b). No biological control would be used. Invasive plants within natural areas would mostly
go untreated, except where proposed and authorized as specific smaller projects or parts of
vegetation management projects. It might be possible to contain the spread of known
infestations of garlic mustard and purple loosestrife, but more widespread exotic plants such as
glossy buckthorn, Japanese barberry, and exotic honeysuckle would continue to spread.
Responsibility for chemical control of lakes infested with Eurasian water-milfoil would be left to
the Michigan DNR, lake associations, counties, or other interested parties. As under all
alternatives, invasive plant prevention and education would continue as described in Chapter 1.
Overall, without adequate treatment methods to control widespread invasive plants, many
infestations would go unchecked and diversity of native plants would decline. Therefore, failure
to control NNIP infestations on the ONF could eventually result in adverse impacts to native
vegetation.
Alternative 2: The subsections described below separately address the potential impacts from
physical, chemical, and biological control components of the proposed program.
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Physical Control: Most of the proposed physical control of NNIP would be by selective methods
such as hand-pulling, cutting, or digging up individual plants. Some herbaceous NNIP and shrub
seedlings would be burned with the weed torch. There would be little potential to disturb
adjacent non-target plants. The more selective methods could be conducted in forested areas
without disturbing the tree canopy and with little disruption of desirable understory or
groundcover vegetation. They could be conducted in wetlands without substantially compacting
or rutting the soil surface. Operators would be trained to visually distinguish the target NNIP
species from other plant species. When work is conducted in areas containing rare or sensitive
plant species, those plants would be flagged or marked, and operators would be trained to
visually recognize the protected plants (see section 4.4.3 and the Biological Evaluation).
Nonselective physical control methods such as mowing, plowing, disking, or blading would be
limited to non-forested and already-disturbed sites such as roadsides and gravel pits. These
treatments would disturb most vegetation in the treated areas, not just the targeted NNIP
specimens. Mowing would leave root systems intact, allowing perennial plants to re-grow new
tops. The other nonselective practices would disturb root systems and kill some plants,
depending on the sensitivity of the affected plants and the severity of disturbance.
Chemical Control: Herbicides applied by spraying can contact and kill or injure non-target plants
in treated areas. The potential is even greater when spraying is performed on windy days
capable of causing spray drift or prior to heavy rainfalls that can wash herbicides off of treated
plants and carry them in surface runoff to adjoining non-target plants. All spraying would
therefore be conducted on calm days (winds no greater than 10 miles per hour or following label
direction) when no rain is predicted. Vehicle-mounted sprayers would be used predominantly in
areas lacking forest cover or previously disturbed areas such as campgrounds, landscaped areas,
roadsides, and borrow pits. Hand-held and backpack sprayers could be used in forested areas,
wetlands, and other areas of sensitive natural vegetation with little risk to non-target plants. As
noted for physical control methods, spray personnel would be trained to visually distinguish the
target NNIP species from other plant species. All spray personnel would be licensed or
supervised by licensed pesticide applicators. Herbicide solutions would be mixed in appropriate
locations to prevent the potential for spills in naturally vegetated areas. Spray equipment would
be inspected prior to each day’s use to minimize the potential for leaks or misdirection of spray
streams. When work is conducted in areas containing rare or sensitive plant species, those plants
would be flagged or marked and operators would be trained to visually recognize the protected
plants (see Section 4.4.3, design criteria in Section 2.4, and the Biological Evaluation).
Hand application of herbicides to stumps, cut surfaces, or basal bark of woody plants has less
potential for injury to adjoining non-target plants than backpack or broadcast spraying. Spray
drift, spray equipment leaks, and misdirected spray streams would be much less likely. These
treatments therefore would be the preferred method for treating small infestations of woody
plants such as buckthorns or honeysuckles in forested areas, although larger infestations might
require a less labor-intensive spray treatment.
Aquatic herbicide use poses the greatest risks to non-target plants, since direct application to
target plants is not possible underwater. 2,4-D and triclopyr are selective herbicides that kill
only dicot (broad-leaf) vascular plants such as milfoil, coontail, yellow pondlily, white waterlily,

38

ONF Non-native Invasive Plant Control Project Environmental Assessment

water marigold, and bladderworts. Monocot plants such as pondweed (Potamogeton spp.), burreed, naiad, rushes, bulrushes, eel-grass, and elodea remain unharmed. Endothall is a broad
spectrum herbicide to which all aquatic plants are susceptible. All herbicides would be applied
only to infested areas, which allows the invasive milfoil to be suppressed or eradicated, followed
by recovery of the native plant community (Getsinger et al. 1997, Parsons et al. 2001, Skogerboe
and Getsinger 2002).
Biological Control: Some of the comments received by the ONF following the scoping notice
revealed that some members of the public were concerned about the potential for long-term
adverse impacts caused by biological control agents feeding on non-target plants (Issue #2).
While it is true that the biological control agents proposed for use against purple loosestrife,
leafy spurge, and spotted knapweed are not indigenous to the United States, all have extensive
and successful records of prior use in the United States (Van Driesche et al. 2002). They have
all been permitted for use in the United States by the US Department of Agriculture, Animal and
Plant Health Inspection Service (APHIS) under the Plant Protection Act of 2000 (7 USC 7701 et
seq.). Before permitting the release of non-indigenous biological control agents, APHIS
thoroughly evaluates the potential risk of adverse impacts to non-target plants and animals
(USDA APHIS 2004a & 2004b). The milfoil weevil, the only proposed biological control agent
targeting Eurasian water-milfoil, is native to the United States including Michigan (Sheldon and
Creed 1995), and its use therefore does not require a permit from APHIS.
The three insects proposed for targeting purple loosestrife (Galerucella calmariensis,
Galerucella pusilla, and Hylobius transversovittatus) were introduced to North America in 1992.
They were initially released in several northeastern and northwestern states with especially
severe infestations of purple loosestrife and were subsequently released in several Midwestern
states, including Michigan (Cornell University 2004). The Michigan Department of Natural
Resources (DNR) began releasing the two Galerucella beetles in 1994 and reported that the
beetles were beginning to reduce purple loosestrife populations by 2001. As of 2001, the
Michigan DNR expected to establish viable populations of the Galerucella beetles in 10 years in
every Michigan watershed infested by purple loosestrife (Michigan Sea Grant 2001).
The proposed insects feed preferentially on purple loosestrife but also feed heavily on other plant
species of the genus Lythrum, including other introduced species such as European wand
loosestrife (Lythrum virgatum) and hyssop-leaf loosestrife (Lythrum hyssopifolia) and the native
winged loosestrife (Lythrum alatum) (Illinois Natural History Survey 1999). Lythrum alatum
does not occur in the western Upper Peninsula. The Galerucella beetle species have also been
reported to feed on other plants such as crape myrtle (Lagerstroemia indica, an exotic tree),
swamp dock (Rumex verticillatus, a native forb, not known to occur in the Upper Peninsula),
sandbar willow (Salix interior, a native shrub, known to occur on the ONF), and several plants in
the rose family; the damage is reported to be minor (Schooler et al. 2003, Kaufman and Landis
2000, Illinois Natural History Survey 1999). Releases of all three insects in Rhode Island from
1994 to 1996 effectively reduced stands of purple loosestrife while having minimal effects on the
native but botanically related swamp loosestrife (Decodon verticillatus, a native forb, known to
occur in the western Upper Peninsula) (Tewksbury 2004). While it is possible that the
introduction of the proposed insects to wetlands on the ONF could result in long-term reductions
in the populations of a few native species, especially those botanically similar to purple
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loosestrife, any reductions would be minor compared to the long-term benefits to native
vegetation from controlling purple loosestrife.
Flea beetles of the genus Aphthona, including the two proposed biological control agents
targeting leafy spurge, have a history of more than twenty years of use to control leafy spurge in
western rangelands (Anderson et al. 1999). Quarantine testing has shown that Aphthona flea
beetles are very host specific and feed only on a narrow range of hosts restricted to the spurge
family (USDA Team Leafy Spurge 2003). The only known non-target plants fed upon by the
proposed beetles are in the subgenus Escula of the genus Euphorbia, of which there are no native
members in the Upper Peninsula. A potential risk to the few native plants in the genus
Euphorbia is, however, acknowledged (Cornell University 2004). Native Euphorbia in
Michigan include flowering spurge (Euphorbia corollata), tinted woodland spurge (E.
commutata), warty spurge (E. spathulata), milk-purslane (E. maculata), hairy spurge (E.
vermiculata), eye-bane (E. nutans), ridge-seeded spurge (E. glyptosperma), and seaside spurge
(E. polygonifolia) (Voss 1985). Euphorbia corollata is native to Michigan and occurs in the
Upper Peninsula (although it is considered adventive this far north). Euphorbia commutata is
designated as a Michigan-Threatened and Wisconsin Special Concern species and is a member
of the susceptible Subgenus Esula but is only known from the southern ends of each state, where
leafy spurge biocontrol is already in use. Euphorbia polygonifolia and E. obtusata (blunt-leaved
spurge) are also Special Concern in Wisconsin. E. obtusata is in the Subgenus Esula but is
restricted to the southern end of Wisconsin, and is considered probably adventive in southern
Michigan. Euphorbia polygonifolia occurs along the shore of Lake Michigan as far north as
Door County, but is in a different subgenus so should be less susceptible. Both proposed fleabeetles are already in use in Wisconsin. None of these species are federally listed as threatened
or endangered or Regional Forester Sensitive Species (RFSS) (see Biological Evaluation).
The knapweed root weevil (Cyphocleonus achates) was first introduced into the United States
for knapweed control in 1988, and was introduced into Minnesota in 1994 and Indiana in 1996.
The lesser knapweed flower weevil (Larinus minutis) was first introduced into the United States
for knapweed control in 1991, and was introduced into Minnesota in 1994 and Indiana in 1996
(Story 2002). Both weevils have also recently been approved for release in Wisconsin
(Lambrecht, personal communication). Neither weevil has yet been released in Michigan. The
plant host selectivity of these and other biological control insects targeting knapweeds have been
tested using several native test species botanically related to knapweeds. In general, attack by all
of the insects in captivity was restricted to the genus Centaurea, and usually to the subgenus
Acrolophus. There have been no reports of attack on non-target species by any of the insects
since their release (Story 2002). No plants in the genus Centaurea are federally listed as
threatened or endangered or Regional Forester Sensitive Species (RFSS) (see Biological
Evaluation). All members of the genus are exotic in Michigan, and several species are invasive.
Unlike the other proposed biological control agents, the milfoil weevil is indigenous to the
United States, including Michigan. It can therefore legally be released at sites in the United
States without quarantine studies and APHIS approval and is recognized as offering reduced risk
to non-target vegetation and distinct logistical advantages over biological control agents
introduced from other parts of the world (Sheldon and Creed 1995). The milfoil weevil feeds
specifically on water-milfoil plants (Myriophyllum spp.). It traditionally fed on the native
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northern water-milfoil (Myriophyllum sibiricum) and began to feed on Eurasian water-milfoil
once introduced (Cornell University 2004).
It is noted that the introduction of the milfoil weevil to waters presently free of the species could
result in long-term suppression of any native northern water-milfoil populations as well as the
targeted Eurasian water-milfoil. One rare water-milfoil species, Farwell’s water-milfoil (M.
farwellii), is known to occur on the ONF. Potential effects on Farwell’s water-milfoil are
discussed in the Section 4.4.3 and the Biological Evaluation.
The act of releasing biological control agents would have little potential for adverse effects to
non-target plants or animals. Vehicles would utilize existing roads only. The agents would be
hand carried from vehicles to release sites to minimize inadvertent trampling of non-target
vegetation. The insects would be released at only one or a few release sites per infested area and
would spread on their own. Milfoil weevils would be released from boats or along the shore.
Any physical disturbance caused by trampling of vegetation or by manually propelling boats
through emergent or aquatic vegetation in order to release biological control agents would be
brief and temporary.
Alternative 3: Direct and indirect impacts would generally be similar to those described for
Alternative 2, but somewhat greater areas could be affected. There could be greater use of
broader-scale, less selective treatments such as mowing or spraying European swamp thistle or
crown vetch along roadsides. However, as for Alternative 2, use of these treatments would still
generally be limited to upland areas lacking trees or large shrubs such as campgrounds,
landscaped areas, roadsides, and borrow pits. The same precautions described for all treatments
under Alternative 2 would still be taken under Alternative 3. The reader is referred to the earlier
discussion in Section 4.1 (Alternative 3), which provides a relative comparison of the increased
acreage proposed for Alternative 3 with that of Alternative 4.
Alternative 4: Because Alternative 4 would be the same as Alternative 2 (with the exception
that biological control methods would not be employed), none of the risks to non-target
vegetation described for use of biological control agents under Alternative 2 are applicable to
Alternative 4. Since many of the biological control agents proposed for use under Alternatives 2
or 3 are already in use outside of the ONF in Michigan and Wisconsin, not releasing those agents
would not necessarily prevent their migration into the ONF from adjoining areas. Impacts from
physical and chemical control methods would generally be similar to those described for
Alternative 2. It is possible that a few areas infested with Eurasian water-milfoil, purple
loosestrife, leafy spurge, or spotted knapweed that could be effectively treated with biological
control under Alternatives 2 or 3 might instead require physical or chemical treatments that
might have a greater potential for killing non-target vegetation. However, as described for
Alternative 2, physical and chemical treatment areas would generally be localized and mostly
manual, especially in the vicinity of wetlands and mature forest vegetation, and the design
criteria outlined in Section 2.4 would minimize the potential for injury to non-target vegetation.
4.4.2

Wildlife and Management Indicator Species
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When assessing potential impacts to wildlife, the FS focuses on selected wildlife species, called
Management Indicator Species (MIS), which represent guilds of species that utilize similar
habitats. Thirteen MIS are presently recognized for the ONF, including two mammals (the black
bear and white-tailed deer); eight birds (the common loon, ruffed grouse, American bittern,
osprey, bald eagle, northern goshawk, barred owl, and blackburnian warbler); and three fish (the
brook trout, smallmouth bass and northern pike). Table A-8 lists the habitat requirements of
each MIS on the ONF and how each MIS might be affected by each of the alternatives.
Alternative 1: Taking no action to control NNIP infestations would not directly result in adverse
impacts to wildlife or fish, including the MIS noted above. However, failure to successfully
control NNIP infestations would allow the continued infestation and degradation of more and
more areas of wildlife habitat. Aggressive NNIP species tend to replace native plants upon
which wildlife depend for food and cover. For example, purple loosestrife can replace mixed
stands of native wetland plants with dense stands of nearly impenetrable vegetation that are
poorly suited as sources of food, cover, or nesting sites for much native wetland wildlife such as
ducks, geese, rails, bitterns, muskrats, frogs, toads, and turtles (Minnesota DNR 1992). Some
butterfly species are reported to lay eggs on garlic mustard instead of normal native plant hosts,
but unlike the native hosts the garlic mustard does not support complete development of the
butterflies (Nuzzo 2000). American robins (Turdus migratorius) are reported to experience
greater nest predation when nesting on exotic buckthorn and honeysuckle shrubs than when
nesting on native shrubs and trees (Schmidt and Whelan 1999). Eurasian water-milfoil is of
lower value as a food source for waterfowl than the native aquatic plants it displaces, supports an
inferior diversity and abundance of aquatic invertebrates that are fed upon by fish, and can
deplete dissolved oxygen levels in aquatic ecosystems (EATM undated).
In general, species having relatively specific habitat requirements are more susceptible to
adverse effects from the continued spread of NNIP species than would habitat generalists. For
example, the white-tailed deer, a habitat generalist that favors the edge habitats and disturbance
areas conducive to many NNIP species, would be less susceptible than the American bittern,
whose specialized wetland habitats can be greatly altered by NNIP species such as purple
loosestrife.
Alternative 2: The subsections below separately address the potential impacts from physical,
chemical, and biological control components of the proposed program.
Physical Control: Many of the proposed physical weed treatments have the potential to disturb
wildlife, including the MIS species noted above. Digging up or cutting down shrubs could
remove or disturb bird nests or animal burrows. Noise from brush saws, mowers, or other
mechanical equipment could disturb wildlife. Brief periods of noise could startle some wildlife,
forcing it to temporarily evacuate areas where work is in progress. Less mobile wildlife could be
physically injured or killed from people or equipment during weed treatments. Nonselective
physical control methods such as mowing, plowing, or disking would be limited to non-forested
already-disturbed sites such as gravel pits, but could still alter the character of wildlife habitat in
these areas.
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Several of the design criteria outlined in Section 2.4 would ensure protection of wildlife. To
protect nesting birds, a design criterion specifies that thickets of invasive shrubs such as exotic
honeysuckle and Japanese barberry would only be treated after August 1. Individual shrubs may
be treated at any time if an inspection shows no nesting bird on or below the shrub. Known nests
or dens of threatened, endangered, or sensitive species (TES) species will be protected from any
disturbance during the nesting season. Prior to any treatments, actions covered by this EA would
be reviewed by wildlife biologists. Treatments would be designed so as to minimize effects to
associated resources, and pre-project surveys would be conducted when needed. Activities
would be performed carefully to avoid physical injury to less mobile wildlife or to nests or
burrows. When work is conducted in areas containing nests or burrows of rare or sensitive
wildlife, those locations would be flagged or marked (see Biological Evaluation).
Chemical Control: Wildlife, including the MIS noted above, could be dermally (absorbed
through the skin) exposed to herbicides by direct contact with herbicide spray streams or with
recently treated foliage. Wildlife could be orally exposed to herbicides by ingesting treated
foliage or insects or other prey in sprayed areas or drinking water from aquatically treated sites.
Fish likewise can be exposed to herbicides in waters treated directly with herbicides and can be
exposed if herbicides are used in adjacent wetlands or transported into waterways by surface
runoff. Hand application of herbicides to stumps or cut surfaces (cut and stump treatment) or
basal bark (basal bark treatment) on woody plants has less potential than spraying for herbicide
runoff or drift and therefore would be utilized wherever possible in areas known to contain rare
or sensitive wildlife.
Herbicide toxicity data is presented in Table A-6 for aquatic, avian, and terrestrial invertebrate
species; and Table A-9 for mammalian species. The data suggest that the herbicides proposed
for use in terrestrial and wetland settings are generally safe to mammals, birds, and other wildlife
if used in accordance with the manufacturer label. None of the proposed herbicides are
cholinesterase inhibitors such as organophosphate or carbamate insecticides (or chemically
related to such insecticides) that are highly toxic to wildlife, especially insects and other
invertebrates. None of the proposed herbicides are chemically related to the chlorinated
hydrocarbon insecticides such as DDT that are highly persistent in the environment and known
for causing eggshell thinning of raptors (birds of prey) such as bald eagles and ospreys.
A LD50 (Lethal Dose50) represents the dose (amount supplied orally) to a test animal species in a
controlled laboratory experiment that causes 50 percent mortality.
An LC50 (Lethal
Concentration50) represents the concentration causing 50 percent mortality when a test animal
species is externally exposed to the chemical (e.g., chemical concentration in a medium such as
water) in a controlled laboratory experiment. For purposes of comparison against the
mammalian toxicity metrics in Table A-9, the oral LD50 for rats exposed in their diet to table salt
(sodium chloride) is reported at 3,000 milligrams per kilogram (mg/kg) body weight
(Mallinckrodt Baker Inc. 2004). The oral LD50 for salt is somewhat higher (safer) than the oral
rat LD50 values for most formulations of glyphosate and clopyralid, but not substantially greater
(safer) than those for many of the other herbicide formulations. Table salt, a common substance
with which everyone is familiar and which is generally regarded as safe except at very high
concentrations, is often is used as a point of comparison for understanding toxicity data for
pesticides. For purposes of comparing the toxicities citied in Table A-6, the reported 48-hour
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LC50 for Daphnia pulex (water-flea) exposed to table salt is 1,470 milligrams per liter (mg/L)
(Salt Institute 2004); this comparison value of table salt is actually lower (less safe) than the
corresponding values for most herbicide formulations reported in the table. Values for many of
the formulations do not greatly differ from this value.
Particularly noteworthy in Table A-6 are the extremely low LC50 values for aquatic species
exposed to the Roundup formulation of glyphosate. For this reason, the Roundup formulation is
not labeled for use in aquatic areas and would not be used in wetlands or riparian areas on the
ONF. Instead, the Rodeo formulation would be used when the treatment benefits of glyphosate
are needed in aquatic or wetland settings. The aquatic species LC50 values for Rodeo are
substantially safer, and the Rodeo formulation is labeled for use in aquatic areas. Only herbicide
formulations registered for aquatic use would be applied in aquatic settings or wetlands subject
to periodic inundation.
The potential toxicological effects of herbicides on amphibians are not well understood.
Substantial declines in the populations of several amphibian species, including several habitat
generalists that occur on the ONF, have been documented (DAPTF 2003). One of the suspected
causes of the widespread amphibian population declines is increased use of pesticides, including
but not limited to herbicides (Bury et al. 2004). Other suspected causes of amphibian decline
include physical disturbance of wetlands; impacts to wetlands and other habitats from timber
harvest and forest management, introduction of non-native predators such as sportfish and
bullfrogs, acid precipitation, increased ultraviolet radiation, and diseases resulting from
decreased immune system function (Bury et al. 2004). Herbicides would be applied carefully
following the manufacturer label instructions and the design criteria outlined in Section 2.4,
thereby minimizing the potential for inadvertent exposure of amphibians to spray streams. None
of the NNIP control activities proposed as part of Alternative 2 would contribute to the loss or
degradation of wetlands or other amphibian habitats or to other activities suspected of
contributing to amphibian decline.
Although none of the proposed herbicides are considered to be insecticidal, the toxicity data for
terrestrial invertebrates in Table 4-6 and ecological risk information in Table 4-7 suggest that
2,4-D and dicamba could adversely affect honeybees and pollinating insects inadvertently
exposed to those herbicides. The other herbicides pose little risk when used at average FS rates
(no information is available on endothall toxicity to insects, but it is applied directly to water and
therefore honeybees and most pollinating insects are not typically exposed). However, careful
effort to direct spray streams directly at target vegetation and to minimize drift and runoff of
herbicides should minimize exposure of honeybee and pollinator populations to 2,4-D and
dicamba.
Even for herbicide formulations regarded as toxicologically and environmentally safe, proper
application in strict accordance with the manufacturer label is critical to ensure safety to the
applicator and the environment. All spraying would be conducted on calm days when no rain is
predicted within the manufacturer’s recommended period of time. Herbicide solutions would be
mixed at appropriate locations to eliminate the potential for spills in naturally vegetated areas.
Spray equipment would be inspected prior to each day’s use to minimize the potential for leaks
or misdirection of spray streams. Adjuvants would only be used as specified by herbicide label
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direction. When work is conducted in areas containing rare or sensitive wildlife, locations of
nests or other immobile wildlife features would be prominently marked whenever possible and
operators would be trained to visually recognize the protected animals (see Biological
Evaluation).
Biological Control: The act of releasing biological control agents would have little potential for
effects to wildlife, including the MIS noted above. The insects would be released at only one or
a few sites per infested area and would be allowed to spread on their own. To the extent
possible, release sites would be chosen at the edges of existing roads in upland habitats, at the
upland edge of wetland habitats, or from boats or the shore for milfoil weevils. The discussion
in Section 4.4.1 regarding the potential risks of the proposed biological control agents to nontarget plant species suggests that the agents pose little risk to wildlife habitats.
Wildlife is expected to benefit from the biological control agents. As noted for vegetation, the
proposed agents have been demonstrated through research to adversely affect only the targeted
NNIP species and other very closely related taxa. It is therefore unlikely that native plants upon
which wildlife depends for food or cover would be adversely affected. Regionally indigenous
wildlife like the MIS noted above are generally adapted to depend upon regionally indigenous
plant species as sources of food and cover. Plants introduced from other parts of the world,
while typically beneficial to wildlife in that part of the world, are typically of less value to
wildlife in the areas of introduction. For example, purple loosestrife is regarded as being of low
value as food and cover for wildlife compared to most wetland plants native to the eastern United
States (Thunhorst 1993). Introductions of biological control agents targeting purple loosestrife
would therefore be expected to reduce dominance by purple loosestrife and open infested areas
to greater dominance by native plants of greater value as food and cover for wildlife.
Alternative 3: Impacts would generally be as described for Alternative 2, but somewhat greater
areas could be affected. There could be greater use of broader-scale, less selective treatments
such as mowing or roadside spraying. The same precautions described for all treatments under
Alternative 2 would still be taken under Alternative 3. The reader is referred to the earlier
discussion in Section 4.1 (Alternative 3), which provides a relative comparison of the increased
acreage proposed for Alternative 3 with that of Alternative 4.
Alternative 4: As Alternative 4 would be the same as alternative 2 (with the exception that
biological control methods would not be employed), none of the risks described for use of
biological control agents under Alternative 2 are applicable to Alternative 4. Impacts from
physical and chemical control methods would generally be similar to or bounded by those
described for Alternative 2. While some areas that might be treated with biological control under
Alternatives 2 or 3 might instead be treated by physical methods or herbicides under Alternative
4, the affects on wildlife should still be minimal, as described for physical and chemical control
methods for Alternative 2. Any unknown potential effects to wildlife from the knapweed root
weevil and seedhead weevil, which are newer and have had fewer releases in the Midwest,
would be eliminated under this alternative.
4.4.3

Threatened, Endangered, and Sensitive Species
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A Biological Evaluation (BE) has been prepared for this project and approved by Forest Service
biologists. The BE addresses the potential effects of the four alternatives on 86 species of
threatened, endangered, or sensitive (TES) animals and plants known or suspected to occur on
the ONF. A BE serves to "review all Forest Service planned, funded, and executed, or permitted
programs and activities for possible effects on endangered, threatened, proposed, or sensitive
species" (FSM 2672.4). "Endangered", "threatened", and "proposed" refer to those species
covered by the Federal Endangered Species Act (16 USC 688 et seq.) and designated by the U.S.
Fish & Wildlife Service. "Sensitive" species include "those plant and animal species identified
by a Regional Forester for which population viability is a concern" (FSM 2670.5). In the
discussion below, endangered, threatened, proposed, and sensitive species are collectively
referred to as “rare” species. Table A-10 presents outcome determinations for each TES species
potentially occurring on the ONF.
Alternative 1: Taking no action to control NNIP infestations would not directly result in adverse
impacts to rare species. However, the BE describes how failure to control NNIP infestations
could result in increased competition experienced by rare plants and decreased habitat quality for
rare fish and wildlife. Many of the rare species, especially the rare plant, insect, and lichen
species, have relatively specific habitat requirements and could therefore be susceptible to
alteration of those habitats by NNIP species. Rare plants specific to shallow water aquatic
habitats, such as American shoregrass (Littorella uniflora) and water bulrush (Scirpus
subterminalis), can be adversely affected by invasion of those habitats by NNIP species such as
Eurasian water-milfoil and purple loosestrife. Rare plants specific to seasonally saturated and
inundated wetlands, such as arrow-leaved sweet coltsfoot (Petasites sagittatus) and lance-leaved
violet (Viola lanceolata), can be adversely affected by invasion of those habitats by NNIP
species such as purple loosestrife, reed canarygrass, and Japanese knotweed, as well as
encroachment into the drier margins of wetland habitats by NNIP shrubs such non-native
buckthorns and honeysuckles. The latter species can also invade the forested wetland habitats
required by species such as the round-leaved orchid (Amerorchis rotundifolia) and fairy slipper
(Calypso bulbosa), as well as the understory of old-growth upland forests inhabited by rare
species such as the goblin fern (Botrychium mormo) and American ginseng (Panax
quinquefolius). Rare plants inhabiting the understories of upland forests are also subject to
adverse affects from continued invasion by upland NNIP species such as garlic mustard and
Japanese barberry. The exotic plants common mullein, spotted knapweed, and ox-eye daisy can
be found at several sites with shallow soil over rock on the ONF, an uncommon habitat type in
the western Upper Peninsula. These weeds can threaten rare native rock plants such as New
England Violet (Viola novae-angliae), small blue-eyed Mary (Collinsia parviflora), and prairie
buttercup (Ranunculus rhomboideus).
The Biological Evaluation concludes that Alternative 1 “May impact individuals but is not likely
to cause a trend to federal listing or loss of viability” for most rare plant species on the ONF
(except for a few lichens and species limited in occurrence to the small areas of rocky habitat on
the ONF where aggressive control of NNIP species is not expected to be necessary). It also
concludes that Alternative 1 “May Impact Individuals” of rare fish on the ONF (whose habitats
could be degraded by continued spread of Eurasian water-milfoil and purple loosestrife), the
West Virginia white butterfly (Peiris virginiensis; which could be poisoned by garlic mustard),
and certain terrestrial wildlife species such as the trumpeter swan (Cygnus buccinator), black
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tern (Chlidonias niger), and Connecticut warbler (Oporomis agilis) that depend on specialized
vegetation that could be degraded by expansion of NNIP species. The “May Impact Individuals”
designation indicates that the projected losses of individual specimens of a rare species is not
expected to cause a trend toward federal listing or loss of population viability. It is, however,
possible that failure to achieve effective NNIP control on the ONF could ultimately contribute to
localized population declines of one or more of the subject species in the long term.
Alternative 2: The subsections below separately address the potential impacts from physical,
chemical, and biological control components of the proposed program.
Physical Control: The BE describes how human activity and noise associated with physical
control treatments could adversely affect individual rare species. Of particular concern are the
potential for disturbance of nesting activities by rare birds and inadvertent trampling or
mechanical disturbance of rare plants or other immobile or poorly mobile rare species (e.g., rare
reptiles and amphibians). The BE discusses species-specific specific project design criteria that
would provide protection for rare species (Section 2.4). These criteria emphasize surveying and
marking locations of rare species or their nests before treating an area; they also emphasize
training personnel to avoid the marked locations and to recognize any rare species potentially
present.
Chemical Control: The BE describes how herbicides are either non-selective or at best broadly
selective, affecting categories of plants similarly (e.g., all broadleaf herbs or all grasses). In
general, rare plants and lichens exposed to herbicides can be killed or injured. In most areas of
natural terrestrial vegetation capable of harboring rare species, herbicides would be applied only
manually, using hand-held sprayers or painted onto stumps, cut surfaces of woody plants, or on
basal bark of woody plants. Applicators would be able to direct the herbicides to targeted
vegetation with little inadvertent exposure of other untargeted plants. As specified in the
Treatment Protocol in Chapter 2, all annual proposed treatments would be reviewed by resource
specialists, including a botanist and wildlife biologist. Necessary surveys and/or modifications
will be utilized to protect rare species. Any identified occurrences of rare plants would be
conspicuously marked in the field so herbicide applicators could avoid those locations.
Avoiding exposure of untargeted plants when applying herbicides in aquatic settings is more
difficult than aquatic settings. Herbicides that contact the water surface can be carried by
currents to vegetation untargeted areas. For this reason, the BE concludes that Alternative 2
“May Impact Individuals” of certain rare species typical of aquatic settings and shorelines,
including lake cress (Armoracia lacustris), American shore-grass (Littorella uniflora), Farwell’s
water-milfoil, yellow pond-lily (Nuphar pumila), algae-like pondweed (Potomogeton
confervoides), water bulrush (Scirpus subterminalis), and hidden-fruited bladderwort
(Utricularia geminiscapa). But because herbicides carried by water currents would be rapidly
diluted, any adverse effects on untargeted vegetation would be localized with little potential to
affect the viability of populations or contribute to a trend toward Federal listing of any species.
The BE also notes how the proposed herbicides are generally of low toxicity to fish and wildlife,
using the data presented in Tables A-6 and A-9 as well as a series of ecological risk assessments
for herbicides conducted by the Forest Service (Table A-7). The precautions outlined for the
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protection of non-target plants and animals in general (in Sections 4.3.1 and 4.3.2) would also
help protect rare species. The effects of herbicide exposure on amphibians are not well
understood. It is possible that some individuals of the four-toed salamander (Hemidactylium
scutatum), which is the only rare amphibian species on the ONF, could be adversely affected by
exposure to herbicides. However, careful application of the herbicides to target vegetation while
minimizing drift and runoff can minimize the number of salamanders exposed. The BE therefore
concludes that Alternative 2 “May Impact Individuals” but would have little potential to affect
the viability of populations or contribute to a trend toward Federal listing of the species.
The BE states that a few individuals of certain rare species that forage or nest near or on the
ground could be killed by trampling or experience inadvertent exposure to herbicide spray
streams during herbicide treatments even when the design criteria outlined in Section 2.4 are
followed. These species include the Connecticut warbler, which nests in low shrubby vegetation
near the ground; the wood turtle (Glyptemys insculpta), which lays its eggs on the ground; and
the West Virginia white butterfly, which is known to oviposit on garlic mustard tops. The BE
assigns the “May Impact Individuals” designation for Alternative 2 for the three species noted
above but recognizes that the effects would not likely result in a trend toward federal listing or
loss in population viability.
Biological Control: The proposed biocontrol agents have been demonstrated through research
and field tests to be highly specific to narrow taxa of plants that include only the target NNIP
species and other species that are highly similar taxonomically. Use of the proposed biological
control agents is not expected to adversely affect any of the rare species currently identified for
the ONF, with the possible exception of Farwell’s water-milfoil, which is in the same genus as
the NNIP species Eurasian water-milfoil. The milfoil weevil is not known to selectively
distinguish between water-milfoil species. Therefore, one of the design criteria recommended in
the BE is to not release the milfoil weevil in areas of the ONF known to contain Farwell’s watermilfoil. As long as this design criterion is observed, releases of the milfoil weevil on the ONF
are not likely to significantly affect the continued viability of Farwell’s water-milfoil as a species
or contribute to a trend toward its Federal listing. But because some small, localized occurrences
of Farwell’s water-milfoil could be missed by field surveys, the BE concluded that Alternative 2
“may impact individuals” of that species.
Alternative 3: The BE notes that impacts would generally be as described for Alternative 2, as
long as the same precautions are taken to prevent exposure of rare species to mechanical
disturbance or to herbicides. The reader is referred to the earlier discussion in Section 4.1
(Alternative 3), which provides a relative comparison of the increased acreage proposed for
Alternative 3 with that of Alternative 4. The BE assigns the same conclusions for each rare
species for Alternative 3 that it does for Alternative 2.
Alternative 4: Alternative 4 would be the same as Alternative 2, with the exception that
biological control methods would not be employed. The accompanying BE notes that because
releases of biological control agents would result in little or no direct adverse impacts to rare
species, the potential impacts from Alternative 4 would generally be similar to those from
Alternative 2. The risks to M. farwellii may be less, but some individuals may still be impacted
by proposed herbicide use. This risks to rare aquatic plants growing in areas infested with
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Eurasian water-milfoil could be greater because herbicides might have to be used in areas where
effective control could be provided by biological control that is more narrowly targeted to
Eurasian water-milfoil than are herbicides. However, although a greater number of individuals
of some rare aquatic plant species could be impacted, no increased trend toward Federal listing
or toward decreased overall viability of populations is expected. The BE assigns the same
conclusions for each rare species for Alternative 4 that it does for Alternative 2.

4.4.4

Cumulative Effects

As none of the proposed actions would occur under Alternative 1, there would be no contribution
to cumulative effects upon biological resources. However, failure to control NNIP species on the
ONF, when combined with failure of some private land owners to control NNIP species on their
land could indirectly result in increasing regional dominance of NNIP species, with adverse
effects on vegetation, wildlife, and rare species.
As the effects from physical control activities on non-target biological species are considered to
be minimal, they would have little or no incremental effect when combined with the impacts of
other past, present, and reasonably foreseeable future activities outlined in Table 4-1. Similarly,
since the effects of biological control activities on non-target biological species are considered to
be minimal, they would have little or no incremental effect when combined with the impacts of
other past, present, and reasonably foreseeable future activities.
With respect to chemical treatment methods described in Alternative 2, the proposed herbicides
rapidly degrade in aquatic systems and exhibit low toxicity to fish and aquatic invertebrates, and
do not bioaccumulate. As a result of project design criteria, the herbicide impact on non-target
species would be relatively small. The proposed herbicide treatments would therefore contribute
only a marginal adverse incremental effect when combined with impacts of other past, present
and reasonably foreseeable future activities outlined in Appendix Table 4-1. Consequently,
herbicide use under Alternative 2 is not expected to result in a substantial increase in adverse
cumulative effects to non-targeted species. The Biological Evaluation considered direct,
indirect, and cumulative effects of the proposed actions on threatened, endangered, and sensitive
species. None of the proposed actions will lead to a loss of viability for any of the species listed
in Table A-10.
It is anticipated that the proposed control methods described in Alternative 2 could result in a
substantial reduction or eradication of NNIP species within treated areas. The proposed control
methods complement efforts by other agencies and landowners to control noxious weeds and
invasive species in Michigan and Wisconsin.. Cumulative benefits from controlling NNIP
infestations would include protecting natural species, including threatened, endangered and
sensitive species, and their habitats.
As the total number of acres treated and the number of biological control agent releases would be
only modestly increased under Alternative 3, the cumulative impacts on biological resources are
anticipated to be similar to those described for Alternative 2. Because Alternative 4 would be
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the same as Alternative 2 (with the exception of no biological controls), the cumulative effects
would be similar to those described under Alternative 2.

4.5

CULTURAL RESOURCES

This section describes, by alternative, the direct and indirect impacts on cultural resources.
Alternative 1: Taking no action to control NNIP infestations would have no potential for direct
impacts to, or directly disturb, cultural resource sites on the ONF. Some invasive shrubs can
cover up heritage sites in non-forested areas, but this would be like other natural vegetation
encroachment.
Alternative 2: Physical control methods that disturb the soil surface, such as hand-pulling or
digging, can permanently disturb surface and subsurface archaeological resources occurring on
or in the upper 6 to 12 inches of the soil profile. Particularly vulnerable are lithic and surface
scatters of artifacts from prehistoric/historic periods and remnants of structural foundations. For
this reason, the Treatment Protocol (Chapter 2) specifies that all annual treatments would be
reviewed by a cultural resource specialist beforehand. Any needed protection measures would
be implemented. If cultural resources are encountered during NNIP treatments, activity would
be stopped pending further review by an archaeologist. Physical control methods that involve
cutting of vegetation without disturbance of the soil surface, such as mowing, sawing, or use of a
weed torch, would have little potential to disturb cultural resources and therefore may be
performed at known cultural resource sites with Forest Archaeologist approval.
The use of herbicides or biological control agents has little potential to impact historical or
archaeological resources. Application personnel or equipment could cause slight soil
compaction or disturbance but would not substantially alter the spatial distribution of subsurface
resources. Manual application of herbicides or releases of biological control agents would have
negligible potential to disturb cultural resources.
Alternative 3: Effects would be similar to those described for Alternative 2, although somewhat
greater areas could be affected. Protection for cultural resource sites would be as described for
Alternative 2. The reader is referred to the earlier discussion in Section 4.1 (Alternative 3),
which provides a relative comparison of the increased acreage proposed for Alternative 3 with
that of Alternative 4.
Alternative 4: Alternative 4 would be the same as Alternative 2, with the exception that
biological control methods would not be employed. As the same types of physical treatments
and herbicides (but no biological control agents) would be used, the potential direct or indirect
impacts are expected to be approximately for the same as for Alternative 2. Consequently, this
alternative is not expected to result in any substantial impact on historical, cultural, or
archaeological resources. Even though the acreage ceilings for physical and chemical control
under Alternative 4 would be the same as Alternative 2, it is possible that some areas infested
with purple loosestrife, leafy spurge, or spotted knapweed that would be treated with biological
control under Alternatives 2 or 3 (with no potential for adverse cultural resource impacts) could
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have to be treated with physical or chemical methods under Alternative 4. Those areas could
experience minor surface soil compaction and trampling not experienced if biological control
was used. However, the possible impacts to surface and subsurface cultural resources would be
minor, as described for physical and chemical control for Alternative 2.
Cumulative Effects: As none of the proposed control activities under this proposed project
would be implemented, Alternative 1 would not directly contribute to any adverse cumulative
disturbance to cultural resource sites on the ONF.
Chemical and biological control methods would have little potential to adversely disturb
historical or archaeological resources. Physical control methods likewise pose little risk to
cultural resources, given protection measures specified in the treatment protocol. Consequently,
Alternative 2 is not expected to contribute substantially to an increase in cumulative disturbances
to cultural resources.
Since the total number of acres treated and the number of biological control agent releases would
be only modestly increased under Alternative 3, the cumulative impact on cultural resources is
anticipated to be similar to, or modestly increased over, that described for Alternative 2. Since
Alternative 4 would be the same as Alternative 2 (with the exception of no biological controls),
the cumulative effect would likewise be similar to that described under Alternative 2.

4.6

HUMAN HEALTH AND SAFETY

This section describes, by alternative, the direct and indirect impacts on human health and safety.
Alternative 1: Taking no action to control NNIP infestations would not directly result in adverse
impacts to human health and safety. However, Eurasian water-milfoil can grow into large dense
stands that may affect recreational uses like swimming, boating, and fishing (Hoffman and
Kearns 1997). Several drowning incidents have been blamed on swimmers getting tangled in
dense mats of Eurasian water-milfoil (Washington Department of Ecology 2004). Some NNIP
species, most notably wild parsnip and giant hogweed, can cause dermatitis on exposed human
skin. Continued expansion of such species could reduce the ability of people to enter and enjoy
portions of the ONF.
Alternative 2: The subsections below address the potential direct and indirect impacts from
physical, chemical, and biological control components of the proposed program.
Physical Control: Physical control methods would pose little safety risk to workers or the public
provided safety practices routinely observed by the Forest Services or licensed contractors are
employed. These safety practices address hazards related to operating mechanical equipment
such as brushsaws in remote settings as well as exposure of workers to natural hazards such as
poison ivy, stinging or biting insects, etc. The public would be excluded from treatment sites
while work is in progress.
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Chemical Control: As noted in Section 4.4.1, herbicide labeling instructions would be strictly
followed and areas treated with herbicides would be closed to the public for a period of time
following application to prevent contact with recently treated foliage, soil, and water (Tables A-1
and A-2). The greatest safety concern therefore involves workers assigned to apply the
herbicides. The mammalian toxicity data presented in Table A-9 suggest that the proposed
herbicides are generally safe if properly used in accordance with the label. For purposes of
comparison against the toxicity metrics presented in the table, the oral LD50 for rats exposed in
their diet to table salt (sodium chloride) is reported at 3,000 mg/kg body weight (Mallinckrodt
Baker Inc. 2004). The oral LD50 for salt is somewhat lower (less safe) than the oral rat LD50
values for most formulations of glyphosate and clopyralid. Furthermore, the oral LD50 data
(Table A-9) suggests that most of the other herbicide formulations are still not substantially more
toxic than table salt.
Federal law requires that before selling or distributing a pesticide in the United States, a person
or company must obtain a registration, or license, from EPA. Before registering a new pesticide
or new use for a registered pesticide, EPA must first ensure that the pesticide (including any
adjuvants, surfactants, or other ingredients comprising the product contents), when used
according to label directions, can be used with a reasonable certainty of no harm to human health
and without posing unreasonable risks to the environment. To make such determinations, EPA
requires more than 100 different scientific studies and tests from applicants (US Environmental
Protection Agency 2004). Michigan Department of Agriculture, Pesticide & Plant Pest
Management Division, also reviews pesticide labels to ensure that it complies with federal
labeling requirements and additional state restrictions of use.
All workers applying pesticides on the ONF under the proposed program, whether Forest Service
or contractor personnel, would be licensed or supervised by licensed pesticide applicators.
Simple precautions such as not eating or drinking while working with herbicides would provide
protection against oral exposure (risk indicated by the oral LD50 data in Table A-9); wearing
gloves, eye protection, boots, long-sleeved shirts and trousers while working with herbicides and
washing hands and clothing after work would provide protection against dermal exposure (risk
indicated by the dermal LD50, skin irritation, and skin sensitization data in Table A-9). Some
herbicide treatments, such as applying aquatic herbicide for Eurasian water-milfoil control, may
require respirators. However, because of the low volatility of most of the proposed herbicides
(see Section 4.1.2), inhalation exposure is not likely to be significant. Label direction for
personal protection equipment will always be followed. Water for eyewash use would be
available in the field in the unlikely event that a worker’s eyes are exposed to herbicide.
Human Health and Ecological Risk Assessments have been prepared for the USDA Forest
Service (1995, 1998, 1999, 2001b, 2003a, 2003b) for six of the eight herbicides proposed for use
on the ONF (glyphosate, triclopyr, 2,4-D, dicamba, sethoxydim, and clopyralid). In these
documents, the process of risk analysis is used to quantitatively evaluate the probability that a
given pesticide use might impose harm on humans or other species in the environment. It is the
same process used for regulation of food activities, medicine, cosmetics and other chemicals.
Each risk assessment used extensive literature searches and unpublished studies submitted to
U.S. EPA to support the herbicide registration. Measures of risk were based on typical Forest
Service uses of each herbicide. The proposed rates on the ONF would be at the low end of their
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estimated range, since no silvicultural use is proposed. For all six herbicides, the Risk
Assessments showed no indications of risk to the general public. The upper ranges of plausible
exposures of triclopyr, 2,4-D, and dicamba could pose some risk to pesticide applicators.
Proposed ONF use would be unlikely to reach these upper ranges of exposure, and protective
equipment and safety precautions would further prevent risks from chronic exposure to workers.
Biological Control: All of the proposed biological control agents are insects that have been
approved for release in the United States by APHIS and have been formerly introduced
previously into Michigan or other Midwestern states (see Section 4.3.1). None of the
information available for review suggests that the insects could be directly harmful to humans
(e.g., serving as vectors for human diseases). As is true with respect to risks posed by biological
control agents to non-target plants and wildlife, it is theoretically possible that the agents could
prove to be harmful to humans. However, the specific agents proposed for use on the ONF have
a substantial body of research and history of use in the United States that suggests that the risk is
negligible. The act of releasing biological control agents does not require the use of any
chemicals or equipment (other than vehicles) and hence none of the safety risks.
Scoping comments received from experts in biological control led to changes in the list of insect
biological control agents initially considered. Banded gall fly (Urophora affinis) and UV
knapweed seed head fly (Urophora quadrifasciata) were initially proposed for spotted knapweed
control. Reports of ineffectiveness and undesirable effects to rodent populations (from
consumption of the plant galls), and associations with correlated incidents of Hanta virus in
humans, led to dropping these two insects. They were replaced with two other insects that target
knapweed species, the knapweed root weevil (Cyphocleonus achates) and the lesser knapweed
flower weevil (Larinus minutus). These replacement agents have been reported to be more
effective against knapweed in the Lake States area (Landis, personal communication).
Alternative 3: The description of potential direct and indirect impacts for Alternative 2 also
applies to Alternative 3, under which the same types of physical treatments, herbicides, and
biological control agents would be used. Impacts would generally be similar to those described
for Alternative 2, as long as the same safety precautions are taken. However, because of the
increased extent of treatments, the level of impacts anticipated for Alternative 3 could be greater.
Any increased adverse risk is not expected to be either long-term or substantial. The reader is
referred to the earlier discussion in Section 4.1 (Alternative 3), which provides a relative
comparison of the increased acreage proposed for Alternative 3 with that of Alternative 4.
Alternative 4: This alternative would be the same as Alternative 2, with the exception that
biological control methods would not be employed. As the same types of physical treatments
and herbicides (but no biological control agents) would be used, the potential direct or indirect
impacts on human health and safety are expected to be approximately similar to or bounded by
the analysis of effects presented for Alternative 2. It is possible that a few areas that might be
treated by biological control under Alternatives 2 or 3 would instead be treated with herbicides
under Alternative 4. But, as described above for Alternative 2, the safety precautions taken by
herbicide applicators would ensure the safety of applicators and the public. Any uncertainty
associated with the safety to humans from the proposed biological control agents would, of
course, not be an issue under Alternative 4. But, as described for Alternative 2, there are no
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known or suspected safety hazards associated with the biological control agents proposed for use
as part of Alternatives 2 or 3.
Cumulative Effects: As none of the proposed control activities under this proposed project
would be implemented, Alternative 1 would not directly contribute to any adverse cumulative
impact to human health. However, failure to control the spread of Eurasian water-milfoil might
indirectly contribute to a cumulative increase in drowning incidents among swimmers.
In the analysis of cumulative effects, potential impacts to both workers and the public must be
considered. As physical and biological control methods described in Alternative 2 would pose
only a minimal risk on human health or safety, they would contribute little or no incremental risk
when combined with the impacts of other past, present and reasonably foreseeable future
activities outlined in Table 4-1. Consequently, these control methods are not expected to
contribute to any substantial increase in cumulative risk to human health or safety among either
workers or the public.
Herbicides are used by some members of the public such as landowners within and adjacent to
the boundaries of the ONF, particularly private home users. As a result of Alternatives 2, 3, or 4,
small amounts of herbicides might migrate offsite, contributing to a negligible increase in
cumulative offsite concentrations.
Over time, increasing numbers of the public are likely to recreate at ONF picnic areas,
campgrounds, trails, and other areas. To avoid the risks of exposing public to herbicides, label
direction and design criteria specify that application sites be posted with restricted entry
intervals. The large size of the ONF and the infrequent nature of herbicide treatments further
limit the likelihood the public would ever be exposed to herbicide treatments.
Forest Service staff and contractors hired to apply herbicides may be repeatedly exposed to
cumulative herbicide doses. For example, herbicide applicators moving from site-to-site,
repeatedly applying herbicides, would be at a greater risk for receiving cumulative herbicide
exposures.
Recent studies have shown increased risks to reproductive health from exposure to 2,4-D.
Cavieres et al. (2002) showed developmental toxicity in mice from a mixture of 2,4-D,
mecoprop, and dicamba at concentrations lower than the maximum contaminant level established
by the U.S. EPA. Garry et al. (1996) and Schreinemachers (2003) showed significantly higher
frequencies of birth defects among pesticide applicators in wheat crop areas of Minnesota,
Montana, North Dakota, and South Dakota. Both studies suggested the effects were due to
exposure to chlorophenoxy herbicides, particularly 2,4-D. The proposed safety precautions that
would be taken by herbicide applicators should prevent inadvertent exposure to any herbicides,
including 2,4-D. However, if information becomes available over the course of the proposed
NNIP control program that any of the proposed herbicides are not as safe as anticipated, the
Forest Service would consider eliminating the subject herbicide(s) from the remainder of the
program or imposing stricter design criteria for their handling and use.
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As the above studies show, there may be some increased cumulative risk to workers who apply
or work in the vicinity of applications on a regular basis, or who are exposed to repeated
herbicide exposures. Only Forest Service and contactor staff who are licensed pesticide
applicators would apply herbicides. All licensed pesticide applicators are trained in safety
precautions that protect their health when working with pesticides on a regular basis.
As the total number of acres treated and the number of biological control agent releases would be
only modestly increased under Alternative 3, the cumulative impacts on human health and safety
are also anticipated to be similar to, or modestly increased over, those described for Alternative
2. Because Alternative 4 would be the same as Alternative 2 (with the exception of no biological
controls), the cumulative effects would be similar to those described under Alternative 2.

4.7

SOCIO-ECONOMIC RESOURCES

This section describes the direct and indirect impacts on socio-economic resources, including
environmental justice.
4.7.1

Socio-economics

Alternative 1: There would be no substantial direct or indirect effects on social conditions, local
or regional employment, or revenue generated as a result of taking no action.
However, failure to effectively control the spread of NNIP species might result in a long-term
detrimental economic impact as a result of a reduction in local recreational activities and
associated revenue. Additionally, failure to take appropriate action at this time, could result in an
accelerated invasion of NNIP species, which might result in the need for more expensive control
measures in the future.
Alternative 2: Because of the limited size of the proposed control activities, this alternative
would result in little or no effect on local or regional social conditions such as increased traffic,
overcrowding, school size, or crime rates. Similarly, the control methods would have no
substantial direct or indirect effect on local or regional infrastructure requirements.
Opportunities for local contract NNIP treatments would be created, although this would present
only a minor increase in employment or revenue generation.
Alternative 3: Since the total number of acres treated and the number of biological control agent
releases would be modestly increased under this alternative, any direct and indirect impacts on
socio-economic resources could be slightly greater than those described for Alternative 2.
However, because the potential socioeconomic effects associated with the proposed control
activities are negligible, a modest increase in the extent of those activities would likewise have
negligible consequences. The reader is referred to the earlier discussion in Section 4.1
(Alternative 3), which provides a relative comparison of the increased acreage proposed for
Alternative 3 with that of Alternative 4.
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Alternative 4: This alternative would be the same as Alternative 2, with the exception that
biological control methods would not be employed. However, because the potential
socioeconomic effects associated with the proposed physical and chemical control activities are
negligible (as described for Alternative 2), elimination of the biological control component
would be expected to have no socioeconomic effect.
4.7.2

Environmental Justice

Executive Order 12898, titled Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, mandates that federal agencies take the appropriate
steps to identify, address, and mitigate all disproportionately high and adverse impacts of
federally funded projects on the health and socioeconomic condition of minority and low-income
populations. Ethnic minorities are defined as African Americans, American Indian and Alaska
Native, Asian, Hispanic or Latino, and Native Hawaiian and other Pacific Islanders. Low
income persons are defined as people with incomes below the federal poverty level.
The action alternatives described in this EA are limited to Forest Service managed lands.
Adverse impacts resulting from these activities would either not affect or would have limited
short-term effects on residents bordering the Forest Service lands. The design criteria outlined in
Section 2.4, including short-term closures during herbicide applications, should ensure that the
proposed activities would have no impact on the health of minorities or low income individuals.
4.7.3

Cumulative Effects

Cumulative Effects: According to the US Census Bureau, populations are decreasing in most of
the counties on which the ONF is located. Taking no action under the proposed project to
control NNIP infestations would not directly result in any substantial increase or change in social
conditions, local or regional employment, or revenue generated as a result of taking no action.
As the impacts would be essentially negligible, there would be no direct incremental effect when
combined with the socio-economic impacts of other past, present and reasonably foreseeable
future activities outlined in Table 4-1. Consequently, there would be no appreciable contribution
to a cumulative effect on either social or economic resources.
Because of the limited size of the proposed physical, chemical, and biological control activities,
there would be little or no appreciable change or increase in employment, revenue, or social
conditions as a result of Alternative 2. As the socio-economic effects would be essentially
negligible, they would contribute little or no incremental effect when combined with the impacts
of other past, present and reasonably foreseeable future activities outlined in Table 4-1.
Consequently, there would also be no substantial contribution to cumulative effects on socioeconomic resources.
As the total number of acres treated and the number of biological control agent releases would be
modestly increased under Alternative 3, the cumulative impacts on socio-economic resources
would be similar to, or modestly increased over, those described for Alternative 2. Since
Alternative 4 would be the same as Alternative 2 (with the exception of no biological controls),
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the cumulative effects on socio-economic resources would be similar to those described under
alternative 2.

4.8

COMPARISON OF IMPACTS

A matrix (Table 4-2) summarizes and compares principal environmental resource impacts for
each alternative described in this chapter. More information on the issues is provided above in
Sections 4.1 through 4.5.

4.9

MONITORING

Monitoring of herbicide use would be completed annually and on a daily basis during periods of
herbicide application. Records would include information on the date of application, type of
herbicide, total amount of the herbicide used, method of application, species treated, and location
of treatment. This information would be consolidated in the annual Forest Service Pesticide Use
Report.
The Forest Service would monitor treated areas to ensure that control measures and site
protection measures meet objectives. Appropriate monitoring techniques, or other evaluations
could be used, as appropriate (FSH 2109.14).
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Table 4-1. List of Principal Past, Present, and Reasonably Foreseeable Actions
that Could Affect Resources Described in Chapter 4.
Resource Issue
Land use, recreation,
and aesthetics
Air quality

Soils, hydrology, and
water quality

•
•
•
•
•
•
•
•

Biological resources

•
•
•
•
•
•
•
•
•
•
•

Human health and
safety

•
•
•
•

Cultural resources

•
•
•
•
•

Socio-economics

Principal Past, Present, and Reasonably Foreseeable Actions Affecting the
Respective Resource
Other federal/non-federal related Non-Native Invasive Plant (NNIP) control
activities (GLIFWC, MIPC, Chequamegon-Nicolet NF, Porcupine Mts.).
Other federal/non-federal development and recreational activities.
Forest Service and private vehicular emissions.
Emissions from power plants.
Herbicide emissions from other Forest Service and private control activities.
Non point source agricultural chemical runoff from private lands.
Agricultural and other physical activities on private lands and in campgrounds
and developed areas of ONF contributing to sedimentation.
Other activities contributing to point source and non-point source discharges of
contaminants such as mercury.
Forest Service and recreational activities such as vehicles which carry and
spread infestations of NNIPs. NNIPs can also be spread by other non-human
activities (wind, birds, wildlife).
Non-federal physical weed control activities such as mowing
Herbicide applications to control weeds by private entities bordering or near the
ONF.
Limited past use of herbicides by the Forest Service to control NNIPs
(recreation sites and campground).
Use of physical methods by the Forest Service to control NNIPs.
Use of biological agents by the Forest Service to control NNIPs.
Timber harvesting and other forest management activities that can result in loss
of species and habitat (on ONF and private land).
Fragmentation and parcelization of private land.
Management activities, including recovery and natural forest aging, which is
designed to protect species, particularly threatened and endangered species.
Additional future projects designed to control the spread of NNIPs.
Management practices which allow natural successional changes in vegetation
on ONF and private lands
Traffic accidents, drownings, worker place and hand tool accidents.
Forest Service sponsored herbicide applications within ONF.
Public and private herbicide applications.
Forest Service, contractor, and private pesticide spraying activities that might
expose individuals to pesticide residues.
Other federal/non-federal related NNIP control activities.
Federal/non-federal land use and development activities.
Management activities designed to protect cultural resources.
Future federal NNIP control activities on the ONF.
Other local and regional, federal/non-federal business and development
activities, particularly those that that stimulate jobs or economic growth.
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Table 4-2
Comparison of alternatives by principal resource impacts.
Resource

Alternative 1

Alternative 2

Alternative 3

Land Use,
Recreation,
and Aesthetics

No direct adverse effects on
land use, recreation, or forest
aesthetics. However,
continued spread of NNIP
infestations could interfere
with recreation and reduce
the aesthetic quality of the
landscape.

Air Quality

No direct adverse effects on
air quality.

Little adverse effects on land
use, recreation, or forest
aesthetics. Some treatment
could result in temporary
aesthetic changes but those
changes would disappear as
native vegetation replaces the
NNIP species that have been
killed. Some herbicide treated
areas may be temporarily
closed to public access
Some physical control
methods could result in the
temporary occurrence of bare
soil, but proposed soil erosion
and sediment control measures
would address possible
fugitive dust generation.
Some herbicides could
volatilize for short periods
following application but the
proposed herbicides are
generally of low volatility and
would affect only small local
areas. Relatively small air
emissions would be produced
from burning cut brush, and
from use of weed torches and
vehicles.
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Alternative 4

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Effects would be similar to those
described for Alternative 2.

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Effects would be similar to those
described for Alternative 2.
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Soils, Geology,
and Hydrology

No direct adverse effects to
soils, geological, or
hydrology resources.
However, taking no action to
control NNIP infestations
could indirectly affect soils
and changes in hydrological
flow patterns.

Water Quality

Taking no action to control
NNIP infestations would have
no direct adverse effects on
water quality.

Vegetation

Failure to successfully control
NNIP infestations would
likely result in continued
infestations, decreasing
diversity and abundance of
regionally indigenous plant
species.
Taking no action to control
NNIP infestations would not
directly result in adverse
effects to wildlife or fish.
However, failure to control
NNIP infestations would
allow continued infestation of
wildlife habitat areas, which
is expected to reduce their
value and function.

Wildlife

Some physical control
methods could result in the
temporary occurrence of bare
soil, but proposed soil erosion
and sediment control measures
would address possible
erosion problems. Herbicides
could briefly leave residues in
soils and water, but the
proposed herbicides are
generally of low half-life in
environmental media.
There could be a small shortterm accumulation of
herbicides in surface and
groundwater bodies.
However, the proposed
herbicides are generally of low
half-life in environmental
media.
Some physical and chemical
treatments could result in
relatively small short-term
adverse effects to non-target
plants. Biological controls
would pose no threat to nontarget species.
Herbicides could pose some
small, short-term adverse
effects on wildlife and
habitats. Only herbicide
formulations labeled for use in
aquatic areas would be
sprayed in waters, wetlands, or
riparian areas.
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Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Effects would be similar to those
described for Alternative 2.

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Effects would be similar to those
described for Alternative 2.

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Effects from physical and chemical
control methods would generally
be as described for Alternative 2.

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Potential effects from Alternative 4
would generally be similar to those
described in Alternative 2.
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Threatened,
Endangered,
and Sensitive
Species

Failure to control NNIP
infestations could result in
continued or increasing
competition on rare plants,
and decreasing habitat for
rare fish and wildlife.

Cultural
Resources

Taking no action to control
NNIP infestations would have
no direct adverse effects.

Environmental
Justice

Taking no action might result
in some adverse effects to
property owners bordering FS
lands. However, minority
and low-income populations
would not be expected to
shoulder a significantly
disproportionate amount of
this burden.

Some physical treatments
could result in relatively small
short-term adverse effects to
non-target wildlife.
Herbicides could pose some
small, short-term adverse
effects on threatened,
endangered, and sensitive
species. Only herbicide
formulations labeled for use in
aquatic areas would be
sprayed in waters, wetlands, or
riparian areas.
Some physical control
methods that involve soil
disturbance could permanently
disturb shallow subsurface
archaeological resources.
Areas subject to those
treatment methods would first
be surveyed by a qualified
archaeologist and appropriate
measures would be taken to
preserve the historical record.
On balance, minority and lowincome persons owning
property adjacent to the ONF
or visiting the ONF would
stand to benefit from control
activities; neither of these
populations is anticipated to
shoulder any substantial
unequal adverse effects.
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Effects would be similar to those
described for Alternative 2.

Potential effects from Alternative 4
would generally be similar to those
described in Alternative 2.

Effects would be similar to those
described for Alternative 2 but
could affect as much as twice the
area.

Because use of biological control
agents has little potential to affect
cultural resources, effects would
generally be as described for
Alternative 2.

Effects would be similar to those
described for Alternative 2.

Effects would be similar to those
described for Alternative 2.
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Chapter 5 - List of Contributors to Project Analysis
Charles Ecclston, Environmental Planning and NEPA Services Company.
Environmental Professional. Richland, Washington.

Certified

Peyton Doub, Tetra Tech, Inc. Ecologist and Wetland Scientist. Germantown, Maryland.
Ian Shackleford, USDA Forest Service. Botanist. Ottawa National Forest.
Brian Bogaczyk, USDA Forest Service. Wildlife Biologist. Ottawa National Forest.
Karen Dunlap, USDA Forest Service. Environmental Coordinator. Ottawa National Forest.
Sean Dunlap, USDA Forest Service. Aquatic Ecologist. Ottawa National Forest.
Jerry Edde, USDA Forest Service. Fisheries Biologist. Ottawa National Forest.
Loreen Lomax, USDA Forest Service. Archeologist. Ottawa National Forest.
Susan Trull, USDA Forest Service. Botanist. Ottawa National Forest.
Robert Wagner, USDA Forest Service. Soil Scientist. Ottawa National Forest.
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APPENDIX - Reference Tables
Table A-1
General Guidelines for Reentry into Areas Treated with Herbicides
Herbicide

Non-Worker Protection
Standard Uses

Restricted Entry Interval (REI)
(under Worker Protection
Standard, 40 CFR part 170)

Do not allow people or pets on treatment
area during application, or until sprayed
areas have dried.
Keep people and pets off treated areas
until spray solution has dried.

12 hours

Sethoxydim

Not stated on label

12 hours

Triclopyr

Not stated on label

48 hours

Clopyralid

Not stated on label

12 hours

FAS

Not stated on label

Not stated on label

2,4-D acetic acid
Glyphosate

Endothall
Dicamba

48 hours

Labels for endothall formulations designed for aquatic weed control (e.g.,
Aquathol K) restrict consumption of fish from treated waters for three days.
Not Stated on label (Banvel)

24 hours

Note: Table adapted from Environmental Assessment of Herbicide Use for Invasive Plant Species and Noxious
Weeds Control on the Midewin National Tallgrass Prairie, Will County, Illinois, April 2002. Data obtained from
herbicide product labels.
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Table A-2
Michigan DEQ and label requirements for aquatic use of Endothall, 2,4-D, and Triclopyr
Brand names
(sample)
Aqua-Kleen,
Navigate,
Aquacide

Active
ingredient
2,4-D

Form

Selectivity

Aquathol K,
Hydrothol
191

Renovate 3

Swimming
restrictions
No
swimming
for 1 day

Fishing
restrictions
No
restrictions

Granular
systemic
herbicide

Broadleaf (dicot) plants
are susceptible.
Navigate and AquaKleen labels suggest
that milfoil is
particularly susceptible.

Endothall

Liquid or
granular
contact
herbicide

All submerged plants
(monocot and dicot) are
susceptible.

No
swimming
for 1 day

No fishing
for 3 days

Triclopyr

Liquid
systemic
herbicide

Broadleaf (dicot) plants
are susceptible.

No
swimming
for 1 day

No
restrictions

Other restrictions
Do not apply within 75 feet of any drinking water well
or within 250 feet of drinking water wells that are less
than 30 feet deep.
Do not use water from treated areas for irrigating plants
or mixing sprays for agricultural or ornamental plants,
unless an approved assay indicates the 2,4-D
concentration is 100 ppb (or less), or only growing
crops and non-crop areas labeled for direct treatments
with 2,4-D will be affected.
Do not use water from treated areas for potable water,
unless an approved assay indicates the 2,4-D
concentration is 70 ppb (or less).
Granular endothall may not be applied within 75 feet of
any drinking water well or within 250 feet of drinking
water wells that are less than 30 feet deep.
14-day restriction on using treated water for irrigation,
agricultural sprays, or domestic purposes. Extended
restrictions on livestock watering and domestic uses
may be required depending on label dosage details.
Do not use treated water for irrigation for any plants,
except established grasses for 120 days. This
restriction may be lifted if the triclopyr level in the
intake water is determined to be non-detectable by
laboratory analysis.
Setback distances from potable water intakes, following
product label.

Notification requirements: Occupants of adjacent riparian dwellings whose bottomlands are within the treatment area, or within 100 feet of treatment area, must
be notified in writing at least 7 days, and not more than 45 days, before the initial chemical treatment.
Posting requirements: (a) For treatment areas less than 2 acres, Department approved posting signs must be posted along the shoreline of any treatment areas not
more than 100 feet apart. (b) For treatment of areas greater than 2 acres, post as in (a) and post all access sites, boat launching areas, and public and private
parks
Sources: MDEQ (2004a, 2004b, 2004c), Cerexagri Inc. (undated, Aqua-Kleen & Aquathol K labels), Applied Biochemists (2002), Aquacide Co. (2000), ELF
Atochem North America Inc. (1996), SePRO Aquatics (2003), Skogerboe et al. (2003).
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Table A-3
Volatility of Selected Herbicides in the Air
Herbicides Proposed for Non-Native Invasive Plant Control on Ottawa National Forest.
Herbicide

Volatility Characteristics

2,4-D acetic
acid

Volatile. It should not be applied under high temperatures or
windy conditions (Tu et al. 2001). Salt formulations are much
less volatile than the ester formulations (Putnam et al. undated).

Glyphosate

Does not readily volatilize (Tu et al. 2001).

Sethoxydim

Does not volatilize readily (Tu et al. 2001).

Triclopyr

Ester formulations can be volatile, and care should be taken during
application. Salt formulation is much less volatile than the ester
formulation (Tu et al. 2001).

Clopyralid

Does not volatilize readily (Tu et al. 2001).

FAS

Not highly volatile (Tu et al. 2001)

Endothall

Reported to be of low volatility (California EPA 1997)

Dicamba

Reported to be relatively volatile. It can evaporate from leaf
surfaces, and may evaporate from the soil (USDA Forest Service
1995).
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Table A-4
Mobility and Persistence of Herbicides in Soil
Herbicides Proposed for Non-Native Invasive Plant Control on Ottawa National Forest.
Herbicide
Mechanisms of degradation
2,4-D acetic
acid

Degradation is primarily due
to microbes in the soil

Glyphosate

Degradation is primarily due
to soil microbes (Tu et al.
2001)

Sethoxydim

Sethoxydim is rapidly
degraded by photolysis as
well as microbes in the soil.

Triclopyr

Triclopyr is rapidly degraded
to triclopyr acid by photolysis,
microbes in the soil, and
hydrolysis.

Clopyralid

Clopyralid is degraded by soil
microbes.

FAS

Rapidly degraded by soil
microbes, so it does not
persist.

Endothall

Breaks down rapidly in water
(WSSA 2002)

Dicamba

Rapid metabolism by soil
microbes (slower in anaerobic
soil conditions), slow
photodegradation (WSSA
2002)

Characteristics
Half-life
Mobility
in soil
7 to 10 days
Most formulations do not bind
(EXTOXNET- tightly with soils, and therefore have
2,4-D, 1996).
the potential to leach down into the
soil and migrate off-site. However, in
many instances, extensive leaching
does not occur, most likely because
of the rapid degradation of the
herbicide.
Average of 47 Glyphosate has an extremely high
days (Tu et al. ability to bind to soil particles,
2001)
preventing it from being mobile in
the environment (Tu et al. 2001).
4 to 5 days
Does not bind strongly with soils, so
it could potentially have high
mobility, but degrades rapidly so
there is limited movement.
30 days
Ester formulation binds readily with
the soil, giving it low mobility. The
salt formulation binds only weakly in
soil, giving it higher mobility.
However, both formulations are
rapidly degraded to triclopyr acid,
which has an intermediate adsorption
capacity, thus limiting mobility.
40 days
Does not bind strongly to soils.
During the first few weeks, there is a
strong potential for leaching and
possible contamination of
groundwater, but adsorption may
increase over time.
Average of 8
It has limited mobility due to its
days (can
rapid degradation, and because it
range from 1 – binds readily with some soils
2 weeks.
N/A (will only Information not available (WSSA
be used in
2002)
water)
<14 days
Low to medium leaching potential
under
(mobile in soil but degrades rapidly)
conditions
(WSSA 2002)
amenable to
rapid
metabolism
(WSSA 2002)

Note: Unless otherwise noted, data is from Tu et al. 2001.
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Table A-5
Herbicide Solubility, Half Life, and Aquatic Toxicity Data.
Herbicide
2,4-D

Solubility
Water soluble at
pH>7. At lower pH,
is more likely to
adsorb to organic
particles present in
water, thus
increasing its
persistence (Tu et al.
2001).

Half-life
1 week to several weeks
(EXTOXNET-2,4-D, 1996).

Glyphosate

Rapidly dissipated
through adsorption
to suspended and
bottom sediments
(Tu et al. 2001).
Soluble in water and
does not bind
strongly with soils
(Tu et al. 2001).
Salt formulation is
water-soluble. The
ester formulation is
insoluble in water
(Tu et al. 2001).

12 days to 10 weeks (Tu et
al. 2001).

Highly soluble in
water and will not
bind with particles
in water column (Tu
et al. 2001).
Highly soluble in
water; however it is
stable and persistent
once it enters an
aquatic system (Tu
et al. 2001).
Water solubility of
100 g/L at 25ºC and
pH 7 (WSSA 2002).

8 to 40 days (Tu et al. 2001).

Highly water soluble
(WSSA 2002).

Low to medium leaching
potential, but degrades
rapidly. Low potential for
runoff due to rapid
degradation (WSSA 2002).

Sethoxydim

Triclopyr

Clopyralid

FAS

Endothall

Dicamba

Rapidly degraded by light in
less than 1 hour (Tu et al.
2001).
Salt formulation can degrade
in sunlight with a half-life of
several hours. The ester
formulation takes longer to
degrade (Tu et al. 2001).

Stable & persistent in water.
Degraded rapidly through
microbial activity in aquatic
sediments(Tu et al. 2001).

Breaks down rapidly in water
(WSSA 2002)
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Aquatic Toxicity and Bioaccumulation
Many ester formulations are toxic to fish as well as
aquatic invertebrates. Some formulations, especially
many salt formulations, are registered for use against
aquatic weeds and are non-toxic to aquatic species.
Conflicting reports on bioaccumulation. According to
some studies, nearly all of the dose of 2,4-D is excreted
in urine and does not accumulate in animals
(EXTOXNET-2,4-D, 1996). Field studies indicate that
the application of 2,4-D amine or ester to a lake, at high
application rates, did not result in the bioconcentration
of 2,4-D in game fish (USDA Forest Service 1998).
According to other studies, 2,4-D can accumulate in fish
and aquatic invertebrates. However, the highest
concentrations of 2,4-D were reached shortly after
application, and dissipated within three weeks after
exposure (Tu et al. 2001).
Technical grade is moderately toxic to fish. A
formulation is registered for aquatic use that is
practically non-toxic to fish, aquatic invertebrates, and
amphibians (Tu et al. 2001). Does not bioaccumulate in
fish (USDA Forest Service 2003a).
Moderately to slightly toxic to aquatic species (Tu et al.
2001). The tendency to dissipate quickly precludes any
bioaccumulation in the food chain (Tu et al. 2001).
Ester formulation is extremely toxic to fish and aquatic
invertebrates. Acid and salt formulation is lightly toxic
to fish and aquatic invertebrates (Tu et al. 2001). The
hydrophobic nature of the ester formulation allows it to
be readily absorbed through fish tissues where it is
converted to triclopyr acid which can be accumulated to
a toxic level. However, most authors have concluded
that if applied properly, triclopyr would not be found in
concentrations adequate to harm aquatic organisms (Tu
et al. 2001).
Low toxicity to aquatic animals (Tu et al. 2001). No
evidence of bioaccumulation in fish tissues (USDA
Forest Service 1999).

Low toxicity to fish and aquatic invertebrates (Tu et al.
2001). There is no evidence that FAS bioaccumulates
in fish (Tu et al. 2001). Can be applied to floodplains
where no surface water is present and to low-lying areas
where water is drained but may be isolated in pockets
due to uneven land use (DuPont 2003).
While only 0.5 to 5 parts per million (ppm) endothall
applied as Aquathol K are necessary for aquatic weed
control, some fish species are tolerant to more than 100
ppm (Cerexagri, undated Aquathol K label).
Relatively low toxicity to fish and aquatic invertebrates
(Daphnia 48-hr. TL50 of 110 mg/L, bluegill sunfish and
rainbow trout 96-hr. TL50 of 135 mg/L). No
information on bioaccumulation (WSSA 2002).
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Table A-6
Toxicity Data for Fish and Wildlife from Weed Science Society of America
Herbicides Proposed for Non-Native Invasive Plant Control on Ottawa National Forest.
Herbicide Formulation
(Technical product unless
specific formulation noted)

Avian Receptors
Bobwhite Quail
Oral LD50
mg/kg BW

2,4-D acid
2,4-D Dimethyl-amine salt
2,4-D Isooctyl ester

500
500

Glyphosate acid
Glyphosate trimethylsulfonium salt
ROUNDUP
RODEO

>4640

8-day dietary
LC50
ppm
(in food)

Mallard Duck
Oral LD50
mg/kg BW

>5620
>5620
>5620

663

>4640
>5000

950

8-day dietary
LC50
ppm
(in food)
2,4-D
>5620
5620
>5620
Glyphosate
4640
>5000

Terrestrial Invertebrates
EarthHoneybee
worm
Topical LD50
LC50

>5620

>2510

Triclopyr acid
Triclopyr butoxyethyl ester
Triclopyr triethylamine salt

2934
5401
>10000

1698

Clopyralid acid

>4640

1465

3176

Fosamine ammonium salt

>5000

>5620

>5000

Dicamba acid

216

>10000

1373

BANVEL
BANVEL SGF
WEEDMASTER
Dicamba+2,4-D

>4640
>10000
>4640

>2510
>4640
>4640

Endothall

>5,000

48-hour
LC50

Aquatic Receptors
Bluegill
Rainbow Trout
96-hour
LC50
Mg/L (in water)

96-hour
LC50

ppm
(in soil)

ug/bee

2

1

25
184
5.2

263
524
>5

377
377
>5

>100
>62.1

780
71

120
3500

86
1800

>100

5.3
930

5.8
>1000

8.2
>1000

100

32

>5000

Sethoxydim

Daphnia

Sethoxydim
>5620
Triclopyr
>5620
>5401
>10000
Clopyralid
>4640
1000
Fosamine ammonium salt
>5620
Dicamba
>10000

>100
>100
>100

133
1.7
775

148
0.36
891

117
0.65
613

>0.1

232

125

104

Non-toxic

1524

590

330

>4640
>10000
>4640

110
(TL50)
1600
38.1
>1800

135
(TL50)
>1000
706
>1000

135
(TL50)
1000
558
>1000

Endothall
>5,000

72-319.5

316-501.2

107-528.7

LD50 - Lethal Dose 50; LC50 - Lethal Concentration 50; TL50 - Threshold Level 50. Fosamine ammonium salt (Krenite) data is from DuPont (2004) and Petersen
(2001). Endothall (Aquathol K) data is from Cerexagri (2003).
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Table A-7
U.S. Forest Service Ecological Risk Assessment Information
Herbicides Proposed for Non-Native Invasive Plant Control on Ottawa National Forest.
Risk Assessment
Application Rate

Terrestrial Mammals

Birds

1.0 lb a.e./acre
(average rate)

Except for accidental exposures,
applications at average or
maximum rates are not likely to
cause adverse effects.

2,4-D (Source: USDA Forest Service 1998)
Except for accidental exposures, Bees exposed to direct sprays
applications at average or
could experience substantial
maximum rates are not likely to mortality.
cause adverse effects.

Small mammals exposed to
direct spray could display
subclinical toxic effects.

Acute toxicity studies suggest
that birds are somewhat less
sensitive than mammals.

2.0 lb a.e./acre
(maximum rate)

If foliage treated with 2,4-D is
the sole diet of a mammal,
subclinical toxic effects are
possible.

2 lb a.e./acre
(average rate)

Effects resulting from average
application rate are minimal.

7 lb a.e./acre
(maximum rate)

Some risk exists for large
mammals consuming foliage for
an extended period of time in
areas treated with maximum
application rate.

0.09375 lb/acre
(minimum rate)

No substantial risk at maximum
rates.

Insects

Studies suggest that 2,4-D direct
sprayed on avian eggs at rates
up to 10 lb/A (substantially
higher than label rate) have no
effect.
Glyphosate (Source: USDA Forest Service 2003a)
Effects resulting from average
Effects resulting from average
application rate are minimal.
application rate are minimal.
Some risk exists for small birds
consuming insects for an
extended period of time from
areas treated with maximum
application rate.

Some risk from maximum
application rate to bees exposed
to direct spray.

Sethoxydim (Source: USDA Forest Service 2001b)
No substantial risk at maximum Studies on beetle larvae suggest
rates.
that rates exceeding maximum
rates are relatively non-toxic.

0.375 lb/acre
(maximum rate)
Triclopyr (Source: USDA Forest Service 2003b)
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Fish & Other Aquatic Receptors

Direct application of 2,4-D to
water at rates used by the Forest
Service could cause mortality of
aquatic receptors. Formulations
approved for aquatic use would
be used for Eurasian watermilfoil control.

Effects resulting from average
application rate are minimal.
Some risks exists to fish near
areas treated with maximum
application rate using some of
the more toxic formulations not
labeled for use in aquatic
settings.
No substantial risk at maximum
rates. However, limited
toxicological data available.
Potential for risk to aquatic
plants from maximum rates is
borderline.
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Risk Assessment
Application Rate
1 lb a.e./acre
(average rate)

Terrestrial Mammals

Birds

Insects

Fish & Other Aquatic Receptors

No substantial risk at average
rate.

No substantial risk at average
rate.

No information.

10 lb a.e./acre
(maximum rate)

Some risk for mammals exposed
via direct spray or consuming
sprayed vegetation when applied
at maximum rate.

Some risk for large bird exposed
via direct spray or consuming
sprayed vegetation when applied
at maximum rate.

No substantial risk when
triethylamine (TEA) salt
formulations are applied at
average rate.

0.1 lb a.e./acre
(typical rate)
1.0 lb a.e./acre
(maximum rate)
2 lb a.i./acre
(foliar
application)

Some risk to aquatic species
when butoxyethyl ester (BEE)
formulations are applied at
average rate. Substantial risk
when BEE formulations applied
at maximum rate.

Clopyralid (Source: USDA Forest Service 1999)
Reported to be relatively nonReported to be relatively nonReported to be relatively nontoxic, with little potential for
toxic to bees, with little
toxic, with little potential for
adverse effects. However,
potential for adverse effects.
adverse effects. However,
based on limited available
However, based on limited
aquatic plants somewhat more
toxicological data.
available toxicological data.
sensitive.
Dicamba (as Vanquish, the diglycolamine salt of dicamba) (Source: (Source: USDA Forest Service 1995)
No plausible and substantial
No plausible and substantial
No information.
No plausible and substantial
hazard under normal conditions
hazard under normal conditions
hazard under normal conditions
of Forest Service use.
of Forest Service use.
of Forest Service use.
Reported to be relatively nontoxic, with little potential for
adverse effects.

1.5 lb a.i./acre
(cut surface
application)
(VANQUISH)

All rates noted, including “maximum rate” are labeled rates. Forest Service Ecological Risk Assessments have not been completed for Fosamine
Ammonium Salt or Endothall. See other Appendix tables for comparable information.
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Table A-8
Summary of potential impacts to management indicator species.
Alternatives for controlling non-native invasive plant species on the Ottawa National Forest.
Species
Black Bear

Description
Omnivorous mammal.
Habitat generalist.
Requires minimal human
interaction.

Alternative 1
Little direct effect.
Adverse effects on food
chain caused by continued
spread of NNIP species
could indirectly lead to
long term adverse effects
on the black bear.

Alternative 2
Little direct effect. No
adverse effects from NNIP
suspected.

White-Tailed
Deer

Herbivorous mammal.
Habitat generalist. Favor
edge and disturbed
habitat.

Little direct effect. No
adverse effects from NNIP
suspected.

Common
Loon

Piscivorous bird. Mid to
large lakes. Favors lakes
relatively free of human
use. Listed as threatened
in Michigan.

American
Bittern

Insectivorous wading bird.
Requires dense emergent
vegetation. Nests
typically well hidden in
dense emergent
vegetation.

Little direct effect.
Continued spread of
Eurasian water-milfoil
could indirectly suppress
fish populations, reducing
prey availability to the
common loon in the long
term.
Dense NNIP vegetation
might adversely alter the
native wetland vegetation,
which forms the preferred
habitat for this species.

Little direct effect. The
proposed herbicides are of
low mammalian toxicity.
Reducing NNIP may have
no positive or negative
effects on deer.
Little direct effect. The
proposed herbicides are of
low avian toxicity.
Controlling Eurasian
water-milfoil could favor
loons by maintaining
healthy fish prey sources.
Little direct effect. The
proposed herbicides are of
low avian toxicity.
Design criteria would help
protect nesting birds from
treatments. Controlling
wetland NNIP could help
maintain bittern habitat.
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Alternative 3
Little direct effect. The
proposed herbicides are of
low mammalian toxicity.
Could provide increased
long term benefits to the
food chain, thus greater
indirect benefits to the
black bear.
Little direct effect. The
proposed herbicides are of
low mammalian toxicity.
Same as Alt 2.

Alternative 4
Little direct effect. The
proposed herbicides are of
low mammalian toxicity.
Same as Alt 2.

Little direct effect. The
proposed herbicides are of
low avian toxicity. Same
as Alt 2.

Little direct effect. The
proposed herbicides are of
low avian toxicity.
Unavailability of
biological control methods
could result in less ability
to maintain healthy
wetland habitats.
Little direct effect. The
proposed herbicides are of
low avian toxicity. Lack
of biocontrol for purple
loosestrife could
necessitate more
disruptive treatments.

Little direct effect. The
proposed herbicides are of
low avian toxicity. Higher
acre limits could allow
maintenance of additional
bittern habitat.

Little direct effect. The
proposed herbicides are of
low mammalian toxicity.
Same as Alt 3.
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Species
Ruffed
Grouse

Description
Gamebird. Relies largely
on aspen forest in variety
of age classes: sapling
stands for brood rearing,
pole stands for cover, and
mature stands for food.
Piscivorous birds. Favors
shorelines and wetlands
adjoining lakes and other
open water. History of
population declines
caused by DDT, but
populations are recovering
since DDT was banned.
Carnivorous bird. Favors
pole to mature northern
hardwood forest.

Alternative 1
Little direct effect. No
evidence habitat suitability
is being compromised by
NNIP>

Alternative 2
Little direct effect. The
proposed herbicides are of
low avian toxicity.

Alternative 3
Little direct effect. The
proposed herbicides are of
low avian toxicity. The
indirect long term

Alternative 4
Little direct effect. The
proposed herbicides are of
low avian toxicity. Same
as Alt 2.

Little direct effect. NNIP
are not likely to affect
habitat suitability for these
two birds..

Little direct effect. The
proposed herbicides are of
low avian toxicity.
Proposed herbicides do
not bioaccumulate in food
chains as does DDT.

Same as Alt 2.

Same as Alt 2.

Little direct effect. No
adverse effects from NNIP
suspected.

Little direct effect. The
proposed herbicides are of
low avian toxicity. Could
provide additional
maintenance of habitat
conditions.

Little direct effect. The
proposed herbicides are of
low avian toxicity. Plants
with proposed biocontrol
do not occur in goshawk
habitat.

Barred Owl

Carnivorous bird.
Requires mature and old
growth forest. Nests in
cavities in large mature
trees.

Little direct effect. Same
as Alt 2.

Little direct effect. Same
as Alt 2.

Blackburnian
Warbler

Neotropical migrant
songbird. Favors mature
coniferous forests and
mixed forests with heavy
conifer component.
Gamefish. Favor rivers
and streams with clear
cold water, pools and
riffles, and well vegetated
stream banks.

Little direct effect.
Adverse effects on food
chain caused by continued
spread of NNIP species
could lead to adverse
indirect effects.
Little direct effect. NNIP
are not known to be
affecting habitat
suitability.

Little direct effect. The
proposed herbicides are of
low avian toxicity.
Preventing continued
spread of NNIP species
could help maintain
healthy habitat conditions.
Little direct effect. The
proposed herbicides are of
low avian toxicity.
Physical activities would
not damage large trees..
Little direct effect. The
proposed herbicides are of
low avian toxicity. No
affect.

Little direct effect. Same
as Alt 2.

Little direct effect. Same
as Alt 2.

Little direct effect. The
proposed herbicides are of
low fish toxicity. Current
NNIP are not affecting
brook trout habitat. could
help maintain favorable
habitat conditions.

Little direct effect. Same
as Alt 2.

Little direct effect. Same
as Alt 2

Osprey and
Bald Eagle

Northern
Goshawk

Brook Trout

Little direct effect.
Eurasian water-milfoil
may pose less risk to river
habitats used by this
species.

72

ONF Non-native Invasive Plant Control Project Environmental Assessment
Species
Smallmouth
Bass

Description
Gamefish. Favors lakes
with clear water and
sediment-free rocky
bottoms.

Northern
Pike

Gamefish. Requires lakes
with marshy shorelines.

Alternative 1
Little direct effect.
Continued spread of
aquatic NNIP species such
as Eurasian water-milfoil
could indirectly lead to
adverse effects on
smallmouth bass because
some areas of clear water
could become dense
stands of aquatic
vegetation.
Little direct effect.
Continued spread of NNIP
species such as purple
loosestrife could indirectly
harm the aquatic food
chain upon which northern
pike depends. Continued
spread of NNIP wetland
shrubs such as buckthorns
into marshes could
convert some lakeside
marshes into scrub.

Alternative 2
Little direct effect. The
proposed herbicides are of
low fish toxicity.
Controlling spread of
aquatic NNIP species such
as Eurasian water-milfoil
could protect areas of
clear water from invasion
by dense aquatic
vegetation .

Alternative 3
Little direct effect. The
proposed herbicides are of
low fish toxicity. Could
provide greater indirect
long term preservation of
suitable habitat conditions.
.

Alternative 4
Little direct effect. The
proposed herbicides are of
low fish toxicity. Inability
to use biological control
agents targeting Eurasian
water-milfoil could reduce
ability to prevent habitat
change

Little direct effect. The
proposed herbicides are of
low fish toxicity.
Controlling NNIP wetland
species could prevent
changes to the
composition and structure
of lakeside marshes and
the aquatic food chain,
thereby preserving
northern pike habitat in
the long term.

Little direct effect. The
proposed herbicides are of
low fish toxicity.
Alternative 3 could result
in greater protection of
lakeside marshes.

Little direct effect. The
proposed herbicides are of
low fish toxicity. The
inability to use biological
control agents targeting
purple loosestrife could
limit the indirect long
term benefits to the
northern pike.
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Table A-9
Mammalian Toxicity Data
Herbicides Proposed for Non-Native Invasive Plant Control on Ottawa National Forest.
Herbicide
(Technical product unless
specific formulation noted)

Oral
LD50
(rat)

Dermal
LD50
(rabbit)

mg/kg BW
2,4-D acid
2,4-D Dimethylamine salt
2,4-D Isooctyl ester

639
>1000
1045

>2000
909
>5000

Glyphosate acid
Glyphosate isopropylamine
salt
Glyphosate trimethylsulfonium salt
ROUNDUP
RODEO
LANDMASTER
(Glyphosate+2,4D)

5600
>5000

>5000
>5000

748

>2000

>5000
>5000
3860

>5000
>5000
6366

Sethoxydim

2676

POAST

4.1

POAST PLUS

>2200

>5000
(rat)
>5000
(rat)
>2000
(rat)

Triclopyr acid
GARLON 3A

713
2574

>2000
>5000

GARLON 4

1581

>2000

Acute Toxicity
Skin
4-Hour
Skin
Irritation
Inhalation
Sensitization
(rabbit)
LC50
(guinea pig)
(rat)
mg/L
2,4-D
1.79
None
No
3.5
None
No
5.7
None
Yes
Glyphosate
NA
None
No
NA
None
No
>5.18
(unspec.)
3.2
1.3
NA

6.1

Eye
Irritation
(rabbit)

5
5
1
Chronic toxicity data available
only for technical 2,4-D acid

Slight
Slight

4500
400
500
Chronic toxicity data available
only for technical glyphosate acid

Mild

Mild

None
None
Moderate

No
No
NA

Moderate
None
Severe

No

None

>4.6

Moderate

No

Moderate

>7.6

Slight

No

Slight

Positive
NA

Mild
Severe

Positive

Slight

NA
>2.6
(unspec.)
>5.2
(unspec.)

Triclopyr
None
NA
Moderate
Clopyralid
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Chronic Toxicity
24-Month
12-Month
Dietary
Dietary
NOEL
NOEL
(rat)
(dog)
mg/kg BW/day

Severe
Severe
Moderate

Mild

Sethoxydim
None

24-Month
Dietary
NOEL
(mouse)

18

NA

8.86

Chronic toxicity data available
only for technical sethoxidim

5.3 (22mo)
3
NA
Chronic toxicity data available
only for technical triclopyr acid

ONF Non-native Invasive Plant Control Project Environmental Assessment
Herbicide
(Technical product unless
specific formulation noted)

Clopyralid acid

Oral
LD50
(rat)

Dermal
LD50
(rabbit)

mg/kg BW
>5000
>2000

Acute Toxicity
Skin
4-Hour
Irritation
Inhalation
(rabbit)
LC50
(rat)
mg/L
>1.3
V. Slight
(unspec.)
NA
NA

Skin
Sensitization
(guinea pig)

Eye
Irritation
(rabbit)

No

Severe

NA

NA

STINGER

>5000

NA

Fosamine
ammonium salt
KRENITE S

24400

>1683

NA

>5000

>5000

2.75

Dicamba acid
BANVEL
BANVEL 720
BANVEL SGF
WEEDMASTER
Dicamba+2,4-D

1707
2629
2500
6764
>5000

>2000
>2000
NA
>20000
>20000

9.6
>5.4
NA
>20.23
>20.3

Aquathol K

99.5

2000

0.83

Endothall
None

Hydrothol 191

233.4

480.9

0.7

Severe

No

Severe

Endothall diacid

51

NA

NA

NA

NA

NA

Fosamine Ammonium Salt
Mild
No
Mildmoderate
Dicamba
Slight
Moderate
NA
Slight
Minimal

Slight

NA

NA

10000 (6mo)
(dog)
Chronic toxicity data available
only for technical fosamine am. salt

No

Moderatesevere

Possible
No
NA
N/A
N/A

Extreme
Extreme
NA
Minimal
Minimal

115 (18mo)
125
60
Chronic toxicity data available
only for technical dicamba acid

Irrev.
damage

Endothall-K: Long-term dietary
administration produced no adverse effects
in rats.
Technical active ingredient: Long-term
dietary administration to rats and mice
produced effects in the glandular stomach.
NA
>300
NA

Source: Herbicide Handbook (WSSA 2002), DuPont (2004), Cerexagri (2003), and Elf Atochem (2000).
NA = Not Available

75

Chronic Toxicity
24-Month
12-Month
Dietary
Dietary
NOEL
NOEL
(rat)
(dog)
mg/kg BW/day
500 (18mo)
50
100
(mouse)
(rat)
(dog)
Chronic toxicity data available
only for technical clopyralid acid
24-Month
Dietary
NOEL
(mouse)
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Table A-10
Determinations for Threatened, Endangered, and Sensitive Species.
CLASS

SPECIES

COMMON NAME

STATUS

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Mammal

Canis lupus

Gray Wolf

FT/ST

NI

NLAA

NLAA

NLAA

Mammal

Lynx canadensis

Canada Lynx

Mammal

Pipistrellus subflavus

Eastern Pipistrelle

FT/SE

NI

NLAA

NLAA

NLAA

RFSS-L/SSC

NI

NI

NI

Bird

Accipiter gentiles

Northern Goshawk

RFSS/SSC

NI

NI

NI

NI

NI

Bird

Buteo lineatus

Red-shouldered Hawk

Bird

Chlidonias niger

Black Tern

RFSS/ST

NI

NI

NI

NI

RFSS/SSC

MII

NI

NI

NI

Bird

Cygnus buccinator

Bird

Dendroica kirtlandii

Trumpeter Swan

RFSS/ST

MII

NI

NI

NI

Kirtland’s warbler

LFE/SE

NI

NLAA

NLAA

NLAA

Bird
Bird

Falcipennis canadensis

Spruce grouse

PRFSS/SSC

MII

MII

MII

MII

Falco peregrinus

Peregrine Falcon

RFSS/SE

NI

NI

NI

NI

Bird

Halieetus leucocephalus

Bald Eagle

FT/ST

NI

NLAA

NLAA

NLAA

Bird

Oporornis agilis

Connecticut Warbler

RFSS

MII

MII

MII

MII

Bird

Picoides arcticus

Blk-backed Woodpecker

RFSS/SSC

NI

NI

NI

NI

Amphibian

Hemidactylium scutatum

Four-toed Salamander

RFSS

NI

MII

MII

MII

Reptile

Clemmys insculpta

Wood turtle

RFSS/SSC

NI

MII

MII

MII

Fish

Acipenser fulvescens

Lake Sturgeon

RFSS/ST

MII

NI

NI

NI

Fish

Clinostomus elongates

Redside Dace

RFSS/SE

MII

NI

NI

NI

Fish

Coregonus artedi

Cisco or Lake Herring

PRFSS/ST

MII

NI

NI

NI

Mollusk

Alasmidonta marginata

Elktoe

RFSS-L/SSC

NI

NI

NI

NI

Mollusk

Lasmigona compressa

Creek Heelsplitter

RFSS

NI

NI

NI

NI

Mollusk

Lasmigona costata

Fluted-shell Mussel

RFSS-L

NI

NI

NI

NI

Mollusk

Ligumia recta

Black Sandshell

RFSS-L

NI

NI

NI

NI

Insect

Gomphus quadricolor

Rapids Clubtail Dragonfly

PRFSS/SSC

NI

NI

NI

NI

Insect

Lycaeides idas nabokovi

Northern Blue Butterfly

RFSS/ST

NI

NI

NI

NI

Insect

Ophiogomphus howei

Pygmy Sn. Dragonfly

RFSS/SSC

NI

NI

NI

NI

Insect

Pieris virginiensis

West Virginia White

RFSS-L

MII

MII

MII

MII

Insect

Somatochlora foricipata

Forcipate Em. Dragonfly

PRFSS

NI

NI

NI

NI

Insect

Somatochlora minor

Ocellate Em. Dragonfly

PRFSS

NI

NI

NI

NI

Plant

Adlumia fungosa

Climbing Fumitory

RFSS-L/SSC

MII

NI

NI

NI

Plant

Amerorchis rotundifolia

Round-leaved Orchis

RFSS-L/SE

MII

NI

NI

NI

Plant

Armoracia lacustris

Lake-cress

RFSS-L/ST

MII

MII

MII

MII

Plant

Asplenium rhizophyllum

Walking Fern

RFSS-L/ST

NI

NI

NI

NI

Plant

Astragalus canadensis

Canadian Milk-vetch

RFSS-L/ST

MII

NI

NI

NI

Plant

Astragalus neglectus

Cooper's Milk-vetch

RFSS-L/SSC

MII

NI

NI

NI

Plant

Bidens discoidea

Swamp Beggar-ticks

RFSS-L

MII

NI

NI

NI

Plant

Botrychium hesperium

Western Moonwort

RFSS/ST

MII

NI

NI

NI

Plant

Botrychium lunaria

Moonwort

RFSS-L

MII

NI

NI

NI

Plant

Botrychium minganense

Mingan's Moonwort

RFSS-L

MII

NI

NI

NI

Plant

Botrychium mormo

Goblin Fern

RFSS/ST

MII

NI

NI

NI

Plant

Botrychium oneidense

Blunt-lobed Grapefern

RFSS

MII

NI

NI

NI

Plant

Botrychium pallidum

Pale Moonwort

RFSS-L/SSC

MII

NI

NI

NI

Plant

Botrychium rugulosum

Ternate Grapefern

RFSS

MII

NI

NI

NI
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CLASS

SPECIES

COMMON NAME

STATUS

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Plant

Calamagrostis lacustris

Northern Reedgrass

RFSS/ST

NI

NI

NI

NI

Plant

Calypso bulbosa

Fairy Slipper

RFSS/ST

MII

NI

NI

NI

Plant

Cardamine maxima

Large Toothwort.

RFSS/ST

MII

NI

NI

NI

Plant

Carex backii

Rocky Mountain Sedge

RFSS-L

MII

NI

NI

NI

Plant

Crataegus douglasii

Douglas' Hawthorn

RFSS-L/SSC

MII

NI

NI

NI

Plant

Cypripedium arietinum

Ram's-head Ladyslipper

RFSS/SSC

MII

NI

NI

NI

Plant

Cystopteris laurentiana

Laurentian Bladder Fern

RFSS-L/SSC

NI

NI

NI

NI

Plant

Disporum hookeri

Fairy Bells

RFSS/SE

MII

NI

NI

NI

Plant

Eleocharis olivacea

Olivaceous Spike-rush

RFSS-L

MII

NI

NI

NI

Plant

Erythronium albidum

White Trout-lily

RFSS-L

MII

NI

NI

NI

Plant

Geocaulon lividum

Northern Comandra

RFSS-L

MII

NI

NI

NI

Plant

Geum macrophyllum

Large-leaved avens

RFSS-L

MII

NI

NI

NI

Plant

Juglans cinerea

Butternut

RFSS

MII

NI

NI

NI

Plant

Juncus stygius

Moor Rush

RFSS-L/ST

MII

NI

NI

NI

Plant

Littorella uniflora

American Shore-grass

RFSS/SSC

MII

MII

MII

MII

Plant

Malaxis brachypoda

White Adder's-mouth

RFSS-L

MII

NI

NI

NI

Plant

Mimulus guttatus

Western Monkey Flower

RFSS/SSC

MII

NI

NI

NI

Plant

Moehringia macrophylla

Large-leaved Sandwort

RFSS/ST

NI

NI

NI

NI

Plant

Muhlenbergia uniflora

One-flowered Muhly

RFSS-L

MII

NI

NI

NI

Plant

Myriophyllum farwellii

Farwell's Water-milfoil

RFSS/ST

MII

MII

MII

MII

Plant

Nuphar pumila

Yellow Pond-lily

RFSS/SE

MII

MII

MII

MII

Plant

Orobanche uniflora

One-flowered broomrape

RFSS

MII

NI

NI

NI

Plant

Oryzopsis canadensis

Canada mtn rice grass

RFSS-L/ST

MII

NI

NI

NI

Plant

Panax quinquefolius

American Ginseng

RFSS/ST

MII

NI

NI

NI

Plant

Petasites sagittatus

Arrow-lvd Sweet-coltsfoot

RFSS/ST

MII

NI

NI

NI

Plant

Phegopteris hexagonoptera

Broad Beech Fern

RFSS

MII

NI

NI

NI

Plant

Polemonium occidentale

Western Jacob's Ladder

RFSS-L

MII

NI

NI

NI

Plant

Polygonum careyi

Carey's Smartweed

RFSS/ST

MII

NI

NI

NI

Plant

Potomogeton confervoides

Algae-like Pondweed

RFSS-L/SSC

MII

MII

MII

MII

Plant

Pterospora andromeda

Giant Pinedrops

RFSS/ST

MII

NI

NI

NI

Plant

Pyrola asarifolia

Pink Wintergreen

RFSS-L

MII

NI

NI

NI

Plant

Pyrola minor

Lesser Wintergreen

RFSS-L

MII

NI

NI

NI

Plant

Ranunculus gmelinii

Small Yellow W-crowfoot

RFSS-L

MII

NI

NI

NI

Plant

Ranunculus rhomboideus

Prairie Buttercup

RFSS/ST

NI

NI

NI

NI

Plant

Salix pellita

Satiny Willow

RFSS/SSC

MII

NI

NI

NI

Plant

Scirpus subterminalis

Water Bulrush

RFSS

MII

MII

MII

MII

Plant

Tiarella cordifolia

Heart-lvd foam-flower

RFSS

MII

NI

NI

NI

Plant

Utricularia geminiscapa

Hidden-fr. Bladderwort

RFSS-L

MII

MII

MII

MII

Plant

Vaccinium cespitosum

Dwarf Bilberry

RFSS/ST

MII

NI

NI

NI

Plant

Viola lanceolata

Lance-Leaved Violet

RFSS

MII

NI

NI

NI

Lichen

Caloplaca parvula

Lichen species

RFSS-P

NI

NI

NI

NI

Lichen

Cetraria aurescens

Lichen species

RFSS

NI

NI

NI

NI

Lichen

Menegazzia terebrata

Port-hole Lichen

RFSS

NI

NI

NI

NI

Lichen

Usnea longissima

Lichen species

RFSS

NI

NI

NI

NI
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Federally-Listed Species Determinations:
NE =
No Effect
NLTAA = May affect, not likely to adversely affect
LAA =
May affect, likely to adversely affect
Sensitive Species Determinations:
NI =
No Impact
MII =
May impact individuals but not likely to cause a trend to federal listing or loss of
viability
LRT =
Likely to result in a trend to federal listing or loss of viability
Status codes:
FE = Federally Endangered,
FT = Federally Threatened,
SE = State endangered,
ST = State threatened,
SC = State Special Concern,
RFSS = Regional Forester Sensitive Species for the ONF,
RFSS-P = RFSS on another Eastern Region National Forest, known to occur on ONF, and a
Risk Evaluation to determine final status is planned,
RFSS-L = RFSS on another Eastern Region National Forest, and likely to occur on the ONF.
Note: The reader is referred to the accompanying Biological Evaluation for specific information
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