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DEPARTMENT OF AGRICULTURE

Forest Service

Revised Land and Resource Management Plans for the National
Forests in Alabama, Chattahoochee/Oconee National Forests, Cherokee
National Forest, Jefferson National Forest, and the Sumter National
Forest

AGENCY: Forest Service, USDA.

ACTION: Notice of intent to prepare Environmental Impact Statements
(NOI).

SUMMARY: Pursuant to 36 CFR 219.10(g), the Regional Forester for the
Southern Region gives notice of the agency's intent to prepare
Environmental Impact Statements (EIS) for the revisions of the Forest
Land and Resource Management Plans (Forest Plans) for the above named
National Forests. For the Jefferson National Forest, this notice
revises their June 28, 1993 notice of intent to prepare an EIS to
revise their Forest Plan. According to 36 CFR 219.10(g), forest plans
are ordinarily revised on a 10-15 year cycle. Several amendments have
been made to each plan since it originated. The existing forest plans
were approved on the following dates:

National Forests in Alabama; March 10, 1986
Chattahoochee-Oconee National Forests; September 25, 1985
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Cherokee National Forest; April 1, 1986
Jefferson National Forest; October 16, 1985
Sumter National Forest; August 2, 1985

The agency invites written comments within the scope of the
analysis described below. In addition, the agency gives notice that an
open and full environmental analysis and decision-making process will
occur on the proposed actions so that interested and affected people
are aware of how they may participate and contribute to the final
decision.

DATES: The agency expects to file the draft EISs (DEIS) with the
Environmental Protection Agency and make them available for public
comment in January of 1998. The Agency expects to file the final EISs
in December of 1998. Comments concerning the scope of the analysis
should be received by December 2, 1996.

ADDRESSES: Submit written comments to Forest Supervisors of the
appropriate Forest at the following addresses:

National Forests in Alabama, 946 Chestnut, Montgomery, AL 36107-3010
Chattahoochee-Oconee National Forests, 508 Oak Street, NW, Gainesville,
GA 30501

Cherokee National Forest, 2800 N. Ocoee Street (P.O. Box 2010),
Cleveland, TN 37320-2010

Jefferson National Forest, 5162 Valleypointe Parkway, Roanoke, VA 24019
Sumter National Forest, 4931 Broad River Road, Columbia, SC 29210-4021

FOR FURTHER INFORMATION CONTACT:

National Forests in Alabama: Planning Team Leader--Rick Morgan--phone:
(334) 832-4470

Chattahoochee-Oconee National Forests: Planning Staff Officer--Caren
Brisco--phone: (770) 536-0541

Cherokee National Forest: Planning Staff Officer--Keith Sandifer--
phone: (615) 476-9700

Jefferson National Forest: Planning Staff Officer--Kenneth Landgraf--
phone: (540) 265-5100

Sumter National Forest: Planning Team Leader--Tony White--phone: (803)
561-4000

RESPONSIBLE OFFICIAL: The Regional Forester for the Southern Region
located at 1720 Peachtree Road, NW, Atlanta, Georgia 30367, is the
responsible official.

Affected Counties

This Notice of Intent affects the following Counties:
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National Forests in Alabama: Bibb, Calhoun, Cherokee, Chilton,
Clay, Cleburne, Dallas, Hale, Perry, Talladega, Tuscaloosa, Franklin,
Lawrence, Winston, Covington, Escambia, and Macon; Alabama.

Chattahoochee-Oconee National Forests: Banks, Catoosa, Chattooga,
Dawson, Fannin, Floyd, Gilmer, Gordon, Habersham, Lumpkin, Murray,
Rabun, Stephens, Towns, Union, Walker, White, Whitfield, Green, Jasper,
Jones, Monroe, Morgan, Oconee, Oglethorpe, and Putnam: Georgia.

Cherokee National Forest: Polk, McMinn, Monroe, Greene, Cocke,
Unicoi, Sullivan, Washington, Johnson, and Carter; Tennessee.

Jefferson National Forest: Letcher and Pike; Kentucky--Monroe; West
Virginia--Bedford, Bland, Botetourt, Carroll, Craig, Dickenson, Giles,
Grayson, Lee, Montgomery, Pulaski, Roanoke, Rockbridge, Scott, Smyth,
Tazewell, Washington, Wise, and Wythe; Virginia.

Sumter National Forest: Abbeville, Chester, Edgefield, Fairfield,
Greenwood, Laurens, McCormick, Newberry, Oconee, Saluda, and Union;
South Carolina.

SUPPLEMENTARY INFORMATION:

A. Background Information

1. An Ecological Approach to Planning

The general model for an ecological approach to land management
planning includes four iterative steps: assessment decision,
implementations, and monitoring. The first step involves assessment of
the forest situation that characterize the biophysical and social
ecosystem components at appropriate temporal and spatial scales. These
provide a comprehensive description and evaluation of ecosystem
structures, processes, functions, and social and economic conditions
that are critical to understanding the present conditions and
projecting future trends. From this information, decisions can be made
to establish ``desired future conditions'', set goals and objectives,
make resource allocations, establish standards and guidelines,
determine monitoring requirements, and establish priorities. Following
the implementation of those decisions, monitoring and evaluation will
determine if changes should be made in the implementation, if there is
a need for new decision, or if there is a need to re-assess the
situation.

In the Southern Appalachian area, a Southern Appalachian Assessment
has been completed. Also completed is the Chattooga Ecosystem
Management Demonstration Project (Chattooga Project) which was an
effort to consolidate and integrate ecological information for the
Chattooga River Watershed which is located at the junction of North
Carolina, South Carolina, and Georgia; and includes three National
Forests.

Information from these analyses that cross State boundaries and
involve multiple National Forests, along with the individual National
Forests efforts to update their `'analysis of the management
situation'' (AMS), are now being used by these National Forests to
determine what decisions in their Land and Resource Management Plans
(LRMP) should be re-analyzed or changed in revising their LRMPs.

2. The Southern Appalachian Assessment
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Recently the U.S. Forest Service has participated in the
preparation of the Southern Appalachian Assessment (SAA). The
Assessment culminated in a final Summary Report and four Technical
Reports that are now available to the public. It was prepared by the
U.S. Forest Service (the Southern Region of the National Forest System
and the Southern Forest Experiment Station) in cooperation with the
other Federal and state agencies that are members of SAMBA (Southern
Appalachian Man and the Biosphere Cooperative). The Assessment included
National Forest system lands and private lands in the George
Washington/Jefferson, Nantahala-Pisgah, Cherokee, and Chattahoochee
National Forests; and parts of the Sumter and Talladega National
Forests. Also involved were the National Park Service lands in the
Great Smoky Mountains National Park, Shenandoah National Park, and the
Blue Ridge Parkway.

The Assessment facilitates an interagency ecological approach to
management in the Southern Appalachian area by collecting and analyzing
broad-scale biological, physical, social and economic data to
facilitate better, more ecologically based forest level resource
analysis and management decisions. The Assessment was organized around
four ``themes''--(1) Terrestrial (including Forest Health, and Plant
and Animal Resources); (2) Aquatic Resources; (3) Atmospheric Resources
and (4) Social/Cultural/Economic Resources (which includes the Human
Dimension; Roadless Areas and Wilderness; Recreation; and Timber Supply
and Demand).

As the National Forests in the Southern Appalachians were
conducting their forest level efforts to describe their ``Analysis of
the Management Situation'' (AMS), they were also providing information
for the larger-scale analysis in the Southern Appalachian Assessment.

The Assessment supports the revision of the LRMPs by describing how
the lands, resources, people and management of the National Forests
interrelate within the larger context of the Southern Appalachian area.
The SAA, however, is not a ``decision document'' and it did not involve
the National Environmental Policy Act (NEPA) process. As broad-scale
issues were identified at the sub-regional level (Southern Appalachian
Mountain area) in the Assessment, the individual National Forest's role
in resolving these broad-scale issues becomes a part of the ``need for
change'' at the Forest level.

Public involvement has been important throughout both of these
processes. Continuing public involvement leading to formulation of
alternatives for the forest plan revision analysis efforts will now be
conducted through the ``scoping'' period that follows the issuance of
this Notice of Intent.

3. The Beginning of the Forest Plan Revision Efforts for the National
Forests in Alabama, the Chattahoochee-Oconee, the Cherokee, and the
Sumter National Forests

The National Forests in the Southern Appalachian area have applied
several efforts to begin their revisions. The main objective thus far
has been to do the analysis leading to a proposal to change forest
management direction. A key part of that analysis, for significant
portions of each of the forests, has been the SAA.

On February 24, 1995, a Notice was placed in the Federal Register
(Vol. 60, No. 37) that identified the relationships between the SAA and
the Forest Plan revisions of the National Forests in Alabama,
Chattahoochee-Oconee National Forests, Cherokee National Forest, and
the Sumter National Forest.

A February 24, 1995 Notice in the Federal Register (Vol. 60, No.
37) identified; (1) that the National Forests in Alabama,
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Chattahoochee-Oconee National Forests, Cherokee National Forest, and
the Sumter National Forest were each preparing an Analysis of the
Management Situation (AMS), and (2) the relationship between the
Southern Appalachian Assessment and those efforts. Since then,
preparation of a Draft AMSs has included updating resource inventories,
defining the current situation, estimating supply capabilities and
resource demands, evaluating the results of monitoring, determining the
``Need for Change'' (36 CFR 219.12(e)(5)), review of previous public
comments, and public meetings or other outreach. These Draft AMSs are
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now available for public review. Together with the results of the SAA,
they are the present basis of the issues/Forest Plan decisions that
will be examined during the plan revision process. Additional topics
will be developed as needed to respond to public comments received on
this Notice of Intent during the 120-day public comment period.

In the past, a ``Notice of Intent to Prepare an Environmental
Impact Statement'' was issued prior to the development of the AMS.
However, for these Forest Plan revisions, an effort was made to first
define the current situation and estimate an ``initial need for
change'' in a Draft AMS prior to issuing a Notice of Intent to Prepare
an Environmental Impact Statement. We hope this will lead to improved
``scoping'', which will help the public provide more concise and
specific comments. This should make it possible to develop more
responsive alternatives to be analyzed in the Environmental Impact
Statements accompanying the individual Revised Forest Plans.

4. Status of the Jefferson, George Washington, and Nantahala-Pisgah
National Forests

The Jefferson National Forest previously issued a Notice of Intent
to Prepare an Environmental Impact Statement for its Revised LRMP on
June 28, 1993. This NOI revises that earlier notice, and provides
notification that the planning process on the Jefferson National Forest
will now coincide with the planning process and timelines for the other
National Forests in the Southern Appalachians.

Although the George Washington National Forest and the NantahalaPisgah
National Forests were part of the Southern Appalachian
Assessment, they are not beginning plan revisions at this time. The
George Washington National Forest completed its Final Revised Forest
Plan on January 21, 1993, and the Nantahala-Pasgah National Forests
completed a significant amendment, Amendment 5 to their Land and
Resource Management Plan on March 18, 1994. However, as information
from the Southern Appalachian Assessment and the other National Forest
planning process are being analyzed, a need to change these plans may
be identified to ensure consistency between the National Forests in the
Southern Appalachians.

5. The Role of Forest Plans

National Forest System resource allocation and management decisions
are made in two stages. The first stage is the forest plan, which
allocates lands and resources to various uses or conditions by
establishing management areas and management prescriptions for the land
and resources within the plan area. The second stage is approval of
project decisions.

Forest plans do not compel the agency to undertake any sitespecific
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projects; rather, they establish overall goals and objectives
(or desired resource conditions) that the individual National Forest
will strive to meet. Forest plans also establish limitations on what
actions may be authorized, and what conditions must be met, during
project decision-making.

The primary decisions made in a forest plan include:
(1) Establishment of the forest-wide multiple-use goals and

objectives (36 CFR 219.11(b)).

(2) Establishment of forest-wide management requirements (36 CFR
219.13 to 219.27).

(3) Establishment of multiple-use prescriptions and associated
standards and guidelines for each management area (36 CFR 219.11(c)).

(4) Determination of land that is suitable for the production of
timber (16 U.S.C. 1604(k) and 36 CFR 219.14).

(5) Establishment of allowable sale quantity for timber within a
time frame specified in the plan (36 CFR 219.16).

(6) Establishment of monitoring and evaluation requirements (36 CFR
219.11(d)).

(7) Recommendation of roadless areas as potential wilderness areas
(36 CFR 219.17).

(8) Where applicable, designate those lands administratively
available for oil and gas leasing; and when appropriate, authorize the
Bureau of Land Management to offer specific lands for leasing. (36 CFR
228.102 (d) and (e))

The authorization of site-specific activities within a plan area
occurs through project decision-making, the second stage of forest
planning. Project decision-making must comply with NEPA procedures and
must include a determination that the project is consistent with the
forest plan.

6. The Role of Scoping in Revising the Southern Appalachian Land and
Resource Management Plans

This NOI includes a description of the preliminary Issues and
``Proposed Actions'' for the five National Forests in the Southern
Appalachians that are revising their LRMPs. The ``Proposed Actions''
are actions within one or more of the plan decisions identified in the
purpose and need.

Scoping to receive public comments on the preliminary issues and
proposed actions will begin following the publication of this NOI. The
public comments received during this comment period will be used to
further refine the preliminary issues that should be addressed, the
forest plan decisions that need to be analyzed (the ``proposed
actions''/``need for change''), and to help define the range of
alternatives that will be developed.

For more information on how the public can become involved during
the Scoping period, see Section 6 of this NOI.

B. Purpose and Need for Action

This Notice applies to each of the 5 Forest Plans. The need to
revise these plans is driven by the changing conditions identified in
the SAA and in individual Forest assessments as well as the changing
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public values associated with these National Forests. These conditions
and values make it appropriate that all of these Southern Appalachian
Forest Plan Revisions be done simultaneously.

The purpose for revision rests in the requirements of the National
Forest System Land and Resource Management Planning required by the
National Forest Management Act and its implementing regulations
contained in Chapter 36 of the Code of Federal Regulations, section
219. According to 36 CFR 219.10(g), forest plans are ordinarily revised
on a 10-15 year cycle. These five forests are all completing these
cycles.

C. Preliminary Issues

1. Introduction

Early in the process there are several sources of what are called
``preliminary issues''. These are issues stated so that the public,
when learning about the environmental analysis, can focus their needs
and preferences on the forest plan decisions. One source of information
leading to issue development has been the Southern Appalachian
Assessment. The Assessment has produced some findings and preliminary
issues of broad public interest which have implications that must be
considered. This consideration may involve one or more or all Forests,
depending on the issue. In addition, the Forests, working with their
publics, have identified preliminary issues specific to their Forest.

2. Findings of the Southern Appalachian Assessment

The Southern Appalachian Assessment (SAA) provides key information
concerning those portions of the National Forests that are within the
SAA area that will be used in plan
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revisions. The SAA teams compiled existing region-wide information on
resource status and trends, conditions, and impacts of various land
management activities and resource uses that apply to portions of each
of the five forests that are revising Forest Plans. Several preliminary
issues are listed that are associated with the findings of the
Assessment. The findings include:

Aquatic Resources

Water Quality and Quantity

The Southern Appalachian ecosystem is widely recognized as one of
the most diverse in the temperate region. The headwaters of nine major
rivers lie within the boundaries of the Southern Appalachians, making
it a source of drinking water for much of the Southeast. In addition,
as a general finding, there has been a reduction in water use in the
Southern Appalachian area.

Preliminary issues or management opportunities:

--Protection, maintenance and improvement of water resources within the
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SAA area in coordination with multiple use management.
--Coordination of water quality (and quantity on some forests) needs
with adjacent forests, land owners and other agencies with water
management responsibilities.

--Insuring water quality and quantity needs for channel maintenance and
biotic resources.

Stream Condition and Habitat Quality

The SAA aquatics report identified streams, water bodies, and
riparian habitat that were degraded to varied extent.

Preliminary issue or management opportunity:

--Restoration of degraded streams, habitat and riparian loss.

Protection of Aquatic Species

Diversity of aquatic species across the Southern Appalachian area
is high, with a rich fauna of fish, molluscs, crayfish, and aquatic
insects. Approximately 39 percent of the SAA area is in the range for
wild trout, consisting of 33,088 miles of potential wild trout streams.
The three trout species within the SAA area are vulnerable to stream
acidification, which is increasing, particularly in the northern part
of the Assessment area and higher-elevation streams. The heritage
program files indicate there are 190 species that are endangered,
threatened, or of special concern within the SAA area. Mussel
populations may experience additional declines over the next 30 years
in the Tennessee River basin.

Preliminary issues or management opportunities:

--Protection for these aquatic species and maintenance of the water
quality supporting them.

--Management for trout in suitable habitat areas.

Human Induced Impacts on Aquatic Resources

Although human activities that impair aquatic habitat have
decreased, population growth and concomitant land development have the
potential to increase pressure on aquatic resources. More than 80
percent of the river miles in most watersheds representing 75 percent
of the river miles in the SAA area are rated as fully supporting their
uses (fully supporting is a measure which states that 90 percent of the
time the stream meets water quality criteria). Aquatic Resources within
the SAA are affected by acid mine waste, National Pollutant Discharge
Elimination System (NPDES) facilities, sedimentation (in certain
localized situations), urban and rural development, and industrial
facilities.

Preliminary issue or management opportunity:

--How the National Forests will manage human induced impacts to the
aquatic resources.
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Atmospheric Resource

Air Pollution

The SAA found that visibility in the Southern Appalachians has
decreased since the 1940's as haziness has intensified due mainly to
sulfates in the air. Improvements are expected; however, once the Clean
Air Act Amendments of 1990 are implemented. It is expected that there
will be a 50 percent reduction in SO<INF>2 emissions nationwide. Acid
deposition is also a problem in the region and headwater streams are
most susceptible to acidification (see also, aquatic resource
discussion). In addition, nitrogen oxide emissions are expected to
increase, contributing to visibility impairment, acid deposition, and
ground level ozone, which can cause growth reduction and physiological
stress in trees. The greatest potential for growth loss due to the
ozone concentration is in the northern and southern ends of the
Southern Appalachian area and wherever sensitive hardwoods are located
at higher elevations. Particulate matter in the air is a concern, while
apparently not one that is increasing currently, especially while land
managers are anticipating accelerating the use of prescribed fire for
numerous purposes.

Preliminary issue or management opportunity:

--Adverse effects of air pollution on visibility, nitrogen oxide
emissions, and acid deposition.

--Management's increasing use of prescribed fire and particulate matter
in the atmosphere.

Social, Cultural, and Economics

Effects on Local Communities

The combined natural resource sector (wood-products manufacturing,
forestry, mining, and tourism) provides nearly 10 percent of SAA area
employment, 7 percent of wages, and 12 percent of the industry output.
The number of employees (including seasonal or part-time) associated
with tourism has doubled between 1977 and 1991.

Over 30,000 jobs are directly related to recreation facilities on
Federal land. The counties with the greatest number of these jobs are
located near the area's two National Parks and the large concentration
of National Forests in western North Carolina. Counties with whitewater
rivers, such as the Chattooga, Nantahala, and Ocoee have seen
increases in recreation-related employment.

Preliminary issue or management opportunity:

--Resource allocation and its effect on local economies, including
stabilizing and helping the economies and social structure of local
communities.

Societal Changes in the Southern Appalachian Area

Changes in the social pattern has effects on the management of
natural resources in the region. Changing relative values between
commodity and non-commodity uses of forest resources and Southern
Appalachian ecosystems are cited by the SAA. While not consistent
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across the Southern Appalachian area, the population has increased 27.8
percent in the region between 1970 and 1990. For natural resource
management, however, the increase in the area's population is less
significant than the economic development that accompanied the increase
and the attitudes and cultural attachment that exists here.

Preliminary issue or management opportunity.

--The mix of natural resource goods and services from National Forest
System lands that is sensitive to evolving demographics, attitudes, and
needs.
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Wood products from public lands

The Federal share of timberland in individual counties ranges up to
69 percent. The decisions made by Federal agencies, therefore, can
strongly influence local timber production and the economy in certain
parts of the region.

The National Forests hold a large share of high-grade oak
sawtimber. Since this is the kind of timber that is in shortest supply
and greatest demand, National Forest timber sales can affect the
markets for high-quality oak. The terrain in National Forests is more
rugged and there are fewer roads, making the timber on these lands more
expensive to harvest.

Preliminary issue or management opportunity:

--The role of the National Forests in supplying forest products, and
the association of these products to specific Desired Future Conditions
on individual Forests.

Recreation settings and use

Only around 8 percent of the Southern Appalachians, including the
Great Smokey Mountain National Park, can be classified as having
``remote'' recreation settings. About two-thirds of these settings are
on public lands. About 18 percent of the Southern Appalachians are
highly developed settings with 2 percent in urban, 4 percent in
suburban, and 12 percent in transition of emerging development
settings. About 45 prevent of the area is rural, and about 24 percent
is natural-appearing forests.

Congestion in recreation use tends to occur on the shores of lakes
and streams, because the settings are in high demand. Due to limited
sources of supply, settings and facilities for mountain biking,
horseback riding, off-highway vehicle driving, and white-water rafting
often are congested.

A high proportion of recreation use on Federally owned land occurs
at the outer edges of the Appalachian chain. As population centers
grow, use patterns will creep toward the center of the mountain ranges.

Wilderness and roadless areas account for 4 percent of all land in
the Southern Appalachians. As population increases and urban areas
expand, there is concern that the wilderness resource will be affected
by overuse.
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Preliminary issues or management opportunities:

--The mix of recreation settings on National Forest system lands and
the management of each.

--Increasing urbanization of lands adjacent to the National Forests and
the effects on Forest Service management.
--Access to public lands.

Roadless and Wilderness

A total of 752,654 acres of inventoried roadless areas were
identified in the SAA National Forests ranging in size from 2,035 acres
to 27,293 acres and representing 61 percent of all roadless areas
within the SAA area.

Preliminary issue or management opportunity:

--Management of these and other areas to meet wilderness, recreational,
and other resource demands.

Terrestrial--Plant and Animal Resources

Current conditions and trends of forest landscapes

The Southern Appalachian Assessment described current conditions
and trends of forested landscapes. These were applied to 9 forest
classes and 4 successional classes. The Assessment found that currently
National Forests contain 17 percent of the region's forests, 7 percent
of the early successional habitats and 42 percent of the late
successional habitats.

Currently around 3 percent of National Forest system land is in
early successional habitat. This is 4 percent below mid 1970s National
Forest levels. There were 10 species associates identified for this
habitat. Forty-five percent of the National Forest System lands in the
SAA area are in late successional habitat. This represents an increase
of 34 percent since 1970.

Preliminary issue or management opportunity:

--Desired future conditions for the mix of these habitat conditions
must be determined, as well as the larger landscape conditions
(forested as opposed to agriculture).

Old Growth forests

Around 1.1 million acres of possible old-growth forest were
identified in an initial inventory of SAA National Forests. Patches
identified vary from 1 acre to 13,000 acres in size and across a full
range of vegetative communities.

Preliminary issue or management opportunity:

--Management of these areas, as well as other types of areas, and their
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spacial allocation to meet the biological, social, and cultural
objectives associated with this condition.

Rare Communities

The Assessment found that 31 rare communities are key to the
conservation of 65 percent of the Federally listed T&E species and 66
percent of the species with viability concern (globally ranked G1, G2,
G3) in the Southern Appalachians. Examples of these rare communities
are high elevation grassy and heath balds, mountain longleaf pine
woodlands, granitic domes, high elevation rocky summits, and sphagnum
and shrub bogs.

Preliminary issue or management opportunity:

--Management of rare communities.

Federally Listed Threatened and Endangered (T&E) and Viability Concern
Species

The Assessment looks at 51 Federally listed T&E species (11 habitat
associations) and the needs of 366 viability concern species (17
habitat associations). While not all of these species and habitats
occur on National Forest system lands, the importance of this listing
lies in the fact that the Forest Service manages habitat that is often
key to preservation and recovery of many species.

Preliminary issue or management opportunity:

--Recovery and management of Federally listed T&E species and Forest
Service sensitive species.

Game Species

The SAA provided population trends, current status, and some future
forecasts for 10 major game species.

Preliminary issue or management opportunity:

--The role of the National Forests in sustaining habitats to support
the major game species identified in the SAA for public hunting and
viewing.

Black Bear Habitat

The SAA determined that National Forests contain around 4 million
acres of potentially suitable black bear habitat, of which about 77
percent has relatively low road density (less than 1.6 miles of road
length per square mile) and 51 percent has less than 0.8 miles per
square mile. Habitat parameters include open road density, early
successional habitats, late successional habitats capable of producing
denning sites, and oak mast. Black bear have experienced a moderate
range expansion in some parts of the Southern Appalachians over the
last 25 years.
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Preliminary issue or management opportunity:

--The Desired Future Condition of black bear habitat in the Southern
Appalachian National Forests.

Area-Sensitive Forest Bird Habitats

A total of 15.8 million acres of mid- to late-successional
deciduous forest
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habitat is contained in the SAA area. Approximately 66 percent of these
acres are suitable forest interior habitat. Around 8.2 million acres
are in forest tracts greater than 5,000 acres in size. These larger
tracts have the potential to support all 16 area sensitive landbirds
(primarily neotropical migrants). Habitat fragmentation and edge effect
were considered. It is estimated that National Forests are currently
providing 39 percent of the acreage in these large forest tracts in the
SAA area. Taking into account the conditions of the larger landscape,
the SAA estimated that around 90 percent of the habitat on National
Forest system land is forest interior.

Preliminary issue or management opportunity:

--Management of area-sensitive forest bird habitats.

High Elevation Forest Habitats

About 32 percent of the high elevation montane spruce-fir/northern
hardwood habitats in the Southern Appalachian area are found on
National Forest system land and 23 plant and animal species are
included in this habitat association. The Southern Appalachian National
Forests are facing possible declines, caused by balsam woolly adelgid
and air pollution, in this rare high elevation forest community.

Preliminary issue or management opportunity:

--Possible declines in high elevation forest habitats due to balsam
wooly adelgid.

Riparian Habitat

The SAA looked at seeps, springs, and streamside areas. A total 1.5
million acres of these types are in forested cover. Of this, the SAA
estimated that National Forests contain around 219,000 acres of
forested riparian habitat. The future quality of these habitats is
uncertain and may decline due to threats from hemlock wooly adelgid, an
exotic insect.

Preliminary issue or management opportunity:

--The Desired Future Conditions for both terrestrial and aquatic
riparian habitats, including the specific management of threats to
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these habitats from hemlock wooly adelgid.

Forest Vegetation Health

The SAA addresses changes in forest vegetation or soil productivity
in response to human-caused disturbances or natural processes,
potential effects of presence and absence of fire, how the health of
the forest ecosystem is being affected by air pollution and native and
exotic pests, and how current and past management affecting the health
and integrity of forest vegetation in the Southern Appalachians.

The SAA predicts that the European gypsy moth will spread as far
south as northern Georgia by the year 2020. Other identified threats to
forest ecosystem health include dogwood anthracnose, butternut canker,
beech bark disease, southern pine beetle, and asiatic gypsy moth.

Preliminary issue or management opportunity:

--The role of fire in sustaining forest ecosystems.
--Management of identified threats to forest health.

3. Preliminary Issues That May Be Common to the Five Forests

Preliminary issues from the SAA and Forests have been identified
that apply to one or more or all of the National Forests in this
Notice. Some of these include aquatic resources, forest health,
inventoried roadless areas, scenery management, T&E and Sensitive
species, terrestrial resources, and wood products. Public response to
scoping will be used to develop the actual issues and the forest or
forests to which they apply.

4. Preliminary Issues on Individual National Forests

The Southern Appalachian area National Forests have also developed
some preliminary issues locally. Since each National Forest must
develop its own issues, the following lists will appear in somewhat
different formats. The forests will further refine these, incorporate
the findings of the SAA and finally, determine the significant issues
to carry forward into the NEPA analysis. The following issues are
identified by topics and more specific information is available at the
individual Forest by contacting the planners listed at the beginning of
this Notice.

National Forests in Alabama

Trails and associated facilities and their management
Wilderness area management

Special area designations

Forest cover types, old growth and rotations
Management tools to use in achieving desired future conditions
Mix of goods and services from the Forest
Longleaf restoration for RCW recovery

Habitat types

Fire management
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Road density

Land acquisition and exchange

Chattahoochee-Oconee National Forests

Timber management

Road access management and resource protection
Trails

Water quality and increasing forest use
Biological diversity and timber harvesting
Biological diversity, visual quality and hardwood harvesting
Pesticide use and biological and social effects
Balance between rural and urban public demands

Cherokee National Forest

Public road planning, development and management
Timber resource management

Outdoor recreation settings

Trail network management

Forest uses and water quality

Management for biological diversity

Forest health and ecosystems and timber harvesting
Management and scenic attractiveness--landscape patterns
Mix of management intensities across the landscape

Jefferson National Forest

Biological Diversity

Old growth

Habitat fragmentation

Riparian areas/Aquatic ecosystems

Air quality

Special interest Areas

Proposed, endangered, threatened, and sensitive species
Wildlife and fish management

Tree health

Wilderness and rivers

Wilderness

Wild and Scenic Rivers
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Mount Rogers National Recreation Area

Recreation opportunities

Recreation opportunities

Management practices

Timber management

Fire management

Grazing

Timber production

Transportation system

Access

Off-highway vehicles

Minerals, oil and gas

Oil and gas

Minerals

Special Uses

Social and economic concerns

Below cost timber sales

Subsurface property rights

Local community economies

Sumter National Forest

Biodiversity

Variety of communities

Old growth

Proposed threatened, endangered, and
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sensitive species

Rare and underrepresented plan communities
Riparian areas

Landscape patterns

Role of fires in forest ecosystems

Mineral development
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Protection of water and other resource values
Recreation

Mix and emphasis of opportunities

Chattooga Wild and Scenic River values
Timber Management

Lands available for timber management and
Desired timber products

D. Proposed Actions

Each National Forest did an initial analysis of its management
situation focusing on changes that have taken place during the current
ten-year planning period. During the past decade Forest Plan
Amendments, annual monitoring, five year reviews of implementing Forest
Plans, and working with the public have provided the Forests with
valuable information about changes that are needed in existing Forest
Plans. This initiates the determination of the need to establish or
change management direction as required under the NFMA regulations at
36 CFR 219.12.(e)(5). From this information each Forest compiled a
preliminary list of subject areas, or revision items, which will be
used to guide their plan revision. The proposed action is to develop or
revalidate goals, objectives, standards and guidelines, and
prescriptions.

1. Proposals that are Common to all Five Forests

When revising a forest plan, roadless areas of public lands within
and adjacent to the forest shall be evaluated and considered for
recommendation for wilderness areas 36 CFR 219.17(a). At least every 10
years each forest must review the designation of lands not suited for
timber production (36 CFR 219.14(d). For these forests, the ten-year
review is being done in this revision process so all alternatives will
evaluate existing suitability designations in light of current
conditions. The following list includes additional items that are
shared by all of the five National Forests listed in this Notice.

--Establish desired future condition(s), goals, and objectives for
resource management.

--Establish, where appropriate, consistent management direction across
adjacent National Forest boundaries.

--Establish new management areas;

--Determine suitability of lands for resource management;
--Determine timber allowable sale quantity (i.e., Timber ASQ);
--Analyze and recommend rivers and streams for eligibility and/or
suitability for inclusion in the National Wild and Scenic Rivers
System;

--Replace the current Visual Management System with the new Scenery
Management System and establish new visual objectives;
--Adjust the plan monitoring and evaluation requirements to address the
elements of the revised plans;

--Identify any needed new special or unique areas;
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--Address management needs for all forms of forest access; and
--Address the question of oil and gas leasing on the National Forest
system lands.

2. Proposed Actions That are Unique to the Individual Forests

In addition to those items listed in A., above, there are a number
of other proposed actions that the individual forests have developed.
The following lists are not complete; however, at this point they
contain many of the more specific actions that the forests have
determined to be important and that should be incorporated in the
respective plan revisions. Additional actions will be added and some
may be deleted as a result of scoping.

National Forests in Alabama

--Identify, maintain and/or restore the LLP/wiregrass community on the
Conecuh National Forest where it is appropriate to do so;
--Address the 3-5 year burning rotation on the sandy soil types found
primarily on the Tuskegee and Conecuh Districts and conflicts with
ecosystem relationships;

--Incorporate into the Forest Plan, recovery plans for 9 T&E species;
--Incorporate conservation agreements for sensitive species--as needed;
--Incorporate the new RCW EIS into plan revision;
--Examine land ownership adjustment needs across the Forest;
--Incorporate new management direction for over-used areas, especially
wilderness areas and trails, and encourage use of alternate trailheads
and areas associated with the Sipsey Wilderness;
--Upgrade existing developed recreation sites to meet current
standards, and provide greater accessibility for people with
disabilities;

--Provide guidance for increased interpretative services and maps for
wilderness areas and trails; and

--Provide management direction for regeneration and conversion to
address changing conditions/emphases.

--Establish management guidelines for the fisheries program to consider
where and when to install habitat structures and to fertilize lakes.
--Establish guidelines for addressing noxious weeds and exotic species,
especially where they impact sensitive species or rare communities.
--Determine if grazing should be continued on the Conecuh National
Forest, and if it should be woods grazing or pasture grazing.

Chattahoochee-Oconee National Forests

--Establish Forest Plan goals and objectives, and management direction
for special forest products (medicinal herbs, craft material, etc.);
--Incorporate management requirements of the Regional Forester's June
1995, decision and the U.S. Fish and Wildlife Service Recovery Plan
(when completed) for the red cockaded woodpecker which apply to the
Oconee National Forest.

--General forest lands need different management emphasis across the
forests. Currently, the general forest area (MA-16) has the same goals
and objectives for all lands. This could be true for other MA's as
well.
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--Clarify the use of timber harvesting to meet Forest Plan goals and
objectives. The revised Forest Plan should incorporate standards and
guidelines to assist the Districts in determining those conditions and
situations that would enable a sale to be classified as forest
stewardship (timber purposes, personal use, wildlife habitat, etc.)
--Add timber quality as a objective of timber management.
--Adjust acres on which planned timber harvesting could occur due to
reductions for resource protection such as: riparian areas, cultural
resources, Proposed, Endangered, and Sensitive Species (PETS), and any
other factors which would effectively reduce the suitable land base.
--Establish standards, guidelines, and monitoring requirements for
single-tree selection.

--Update direction for timber harvest in riparian areas.
--Establish recreational carrying capacities.
--Establish management direction for the Chattahoochee National Forest
to restore appropriate streams to native brook trout.
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--Establish management direction for rare communities identified in the
Southern Appalachian Assessment.

--Establish coordinated desired future conditions, goals, objectives
and direction for the Chattooga River Watershed between the Sumter, the
Chattahoochee-Oconee, and National Forests in North Carolina.
--Revise other management direction to incorporate new information
about: range management; transportation systems; development of
monitoring and recovery plans for PETS; redesign shade protection
guidelines for aquatic habitat needs and establish direction for woody
debris and aquatic habitat management; review and update air quality
direction to clarify needs for Wilderness, non-Wilderness, problem
areas, and relationship to State permitting process.

Cherokee National Forest

--Identify special or unique areas, and establish goals for management
of such areas;

--Establish guidelines for production of special forest products, and
minerals.

--Establish, where appropriate, consistent management direction across
adjacent National Forest boundaries.

--Revise guidelines that respond to threats from pests and noxious
species.

--Clarify the use of timber harvesting and other planned human-caused
disturbances to meet Forest Plan goals and objectives.

Jefferson National Forest

--Develop goals, objectives, standards and guidelines for salvage of
dead and dying timber where deemed appropriate. Determine and clearly
describe priorities for salvage;

--Consider the effects of long-term fire suppression on ecosystems and
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the role of prescribed fire as a management tool;
--Address the use and effects of livestock grazing to achieve multipleuse
goals and objectives;

--Add direction to provide for new Federal regulations and the 1987
Onshore Oil and Gas Leasing Reform Act;
--Consider subsurface ownership when evaluating land allocations; and
--Provide minimum management requirements and direction for special
uses (e.g., linear rights-of-way, military exercises, electronic sites
and commercial services.)

Sumter National Forest

--Coordinate with the Chattahoochee-Oconee National Forest and the
National Forests in North Carolina to establish goals, objectives, and
desired future conditions for the Chattooga River Watershed.
--Link land ownership adjustment priorities with desired future
condition, goals, and objective establishment.
--Establish, where appropriate, consistent management direction across
adjacent National Forest boundaries.

--Consider insect and disease in development and evaluation of
alternatives and effects.

--Consider historical Forest budget trends in alternative analysis.
--Incorporate carrying capacity (biological, physical, and social) of
the Chattooga River in establishment of desired future condition,
goals, and objectives for the Wild and Scenic River.
--Consider ecological classification in developing management areas and
desired future conditions.

--Develop desired future conditions that integrate coordinated resource
goals and objectives that will facilitate the development of multipleuse
projects.

--Revise the monitoring and evaluation direction to include
effectiveness monitoring for Forest Plan goals, objectives, and desired
future conditions.

--Develop two separate indicator lists (mountains and piedmont) to
incorporate new PETS species that are readily monitored, forest
interior species, area-sensitive species, and species that may indicate
effects at a landscape scale.

E. Preliminary Alternatives

The actual alternatives presented in each forest's draft EIS will
portray a full range of responses to issues which are significant on
the individual Forest. The five separate draft EIS's will examine the
effects of implementing strategies to achieve different desired future
conditions for each forest and will develop possible management
objectives and opportunities that would move the forests toward desired
conditions. A preferred alternative will be identified in each draft
EIS.

The range of alternatives presented in each DEIS will include one
that continues current management direction and others will also be
provided to address the range of issues developed in the scoping
process.
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F. Involving the Public

The objective in this process for public involvement is to create
an atmosphere of openess where all members of the public feel free to
share information with the Forest Service and its employees on a
regular basis. All parts of this process will be structured to maintain
this openess.

The Forest Service is seeking information, comments, and assistance
from Federal, State, and local agencies, and other individuals or
organizations who may be interested in or affected by the proposed
action. This input will be utilized in the preparation of the draft
environmental impact statements. The range of alternatives to be
considered in the EIS will be based on the identification of
significant public issues, management concerns, resource management
opportunities, and plan decisions specific to each of the National
Forests. Public participation will be solicited by notifying in person
and/or by mail, known interested and affected publics. News releases
will be used to give the public general notice, and public scoping
meetings will be conducted on each National Forest.

Public participation will be sought throughout the plan revision
process and will be especially important at several points along the
way. The first opportunity to comment will be during the scoping
process (40 CFR 1501.7). Scoping includes: (1) Identifying additional
potential issues (other than those previously described), (2) from
these, identifying significant issues or those which have been covered
by prior environmental review, (4) exploring additional alternatives,
and (5) identifying potential environmental effects of the proposed
action and alternatives (i.e., direct, indirect, and cumulative
effects).

As part of the first step in scoping, a series of public
opportunities are scheduled to explain the public role in the planning
process and provide an opportunity for public input. Formats, times and
places will vary. These are determined by the individual forest to meet
the needs of their publics. For more specific information on times and
locations, please contact the Forests. These meetings will occur as
follows:

National Forest in Alabama

Proposed Locations and Dates:

Double Springs, Alabama; August 6, 1996
Brent, Alabama; August 8, 1996

Heflin, Alabama; August 13, 1996

Talladega, Alabama; August 14, 1996
Andalusia, Alabama; August 20, 1996
Tuskegee, Alabama; August 22, 1996

Chattahoochee-Oconee National Forests

Proposed Locations and Dates:

Madison, Georgia; September 5, 1996
Gainesville, Georgia; September 7,
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1996

Dalton, Georgia; September 10, 1996

Cherokee National Forest

Proposed Locations and Dates:

Elizabethton, Tennessee; October 7, 1996
Greeneville, Tennessee; October 8, 1996
Alcoa, Tennessee; October 10, 1996

Tellico Plains; October 15, 1996

Ducktown, Tennessee; October 16, 1996
Cleveland, Tennessee; October 17, 1996
Nashville, Tennessee; October 21, 1996

Jefferson National Forest

Proposed Location and Date:

Mt. Rogers NRA, Jefferson National Forest, Virginia; August 17,
1996

Sumter National Forest

Proposed Locations and Dates:

Columbia, South Carolina; August 22, 1996
Edgefield, South Carolina; August 26, 1996
Newberry, South Carolina; September 10, 1996
Walhalla, South Carolina; September 21, 1996

G. Release and Review of the EISs

Each Draft Environmental Impact Statement (DEIS) is expected to be
filed with the Environmental Protection Agency (EPA) and to be
available for public comment by January, 1998. At that time, the EPA
will publish a notice of availability of each DEIS (one for each
Forest's DEIS) in the Federal Register. The comment period on each DEIS
will be 3 months from the date the EPA publishes the notice of
availability in the Federal Register.

The Forest Service believes, at this early stage, it is important
to give reviewers notice of several court rulings related to public
participation in the environmental review process. First, reviewers of
the DEIS must structure their participation in the environmental review
of the proposal so that it is meaningful and alerts an agency to the
reviewer's position and contentions. Vermont Yankee Nuclear Power Corp.
v. NRDC. 435 U.S. 519, 553 (1978). Also, environmental objections that
could be raised at the DEIS stage but that are not raised until after
completion of the Final Environmental Impact Statement (FEIS) may be
waived or dismissed by the courts. City of Angoon v. Hodel, 803 F.2d
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1016, 1022 (9th Cir. 1986) and Wisconsin Heritages, Inc. v. Harris, 490
F.Supp.1334, 1338 (E.D.Wis.1980). Because of these court rulings, it is
very important that those interested in this proposed action
participate by the close of the 3 month comment period so that
substantive comments and objections are made available to the Forest
Service at a time when it can meaningfully consider them and respond to
them in each FEIS.

To assist the Forest Service in identifying and considering issues
and concerns on the proposed actions, comments on each DEIS should be
as specific as possible. It is also helpful if comments refer to
specific pages or chapters of the draft statement. Comments may also
address the adequacy of the DEIS or the merits of the alternatives
formulated and discussed in the statements. Reviewers may wish to refer
to the Council on Environmental Quality Regulations for implementing
the procedural provisions of the National Environmental Policy Act at
40 CFR 1503.3 in addressing these points.

After the comment periods end on each DEIS, the comments will be
analyzed, considered, and responded to by the Forest Service in
preparing each FEIS. The FEISs are scheduled to be completed in
December, 1998. The responsible official will consider the comments,
responses, environmental consequences discussed in each FEIS, and
applicable laws, regulations, and policies in making a decision
regarding these revisions. The responsible official will document the
decision and reasons for the decision in a Record of Decision for each
Forest Plan. Each decision will be subject to appeal in accordance with
36 CFR 217.

The responsible official for each of the Forest Plans is the
Regional Forester, Southern Region, 1720 Peachtree Road, NW., Atlanta,
Georgia 30367.

Dated: July 25, 1996.

Gloria Manning,

Deputy Regional Forester, NRT.

[FR Doc. 96-19429 Filed 7-31-96; 8:45 am]
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United States 
Department of 
Agriculture 

Forest 
Service 

Andrew Pickens  
Ranger District 

112 Andrew Pickens Circle 
Mountain Rest, SC 29664 
(864) 638-9568 

 

  Caring for the Land and Serving People Printed on Recycled Paper     

File Code: 1920 
Date:  July 16, 2001 

  
  
  
Interested Public 
  
I would like to receive your comments on the attached proposed amendment to the Sumter 
National Forest Land and Resource Management Plan. The purpose and need for the proposal 
as well as supporting information are enclosed for your review. Comments are requested 
following procedures in the National Environmental Policy Act (NEPA). Comments will be used 
to identify issues. An issue can be thought of as a problem or concern that would result if the 
action were implemented as planned. An environmental assessment will be prepared. The 
Responsible Official is the Forest Supervisor for the Francis Marion and Sumter National 
Forests. 
 
Comments must be submitted to this office and postmarked by August 16, 2001.  Include 
the following information: 
 

1. Your name, address, and (if possible) telephone number; 
2. The title of the document(s) on which you are commenting (this document is 

Recreational Boating Use on the Chattooga Wild and Scenic River - Amendment # 14); 
and, 

3. The specific facts or comments along with supporting reasons that you believe the 
Responsible Official should consider in reaching a decision.     

 
Please mail your comments to: District Ranger, 112 Andrew Pickens Circle, Mountain Rest, 
South Carolina, 29664 or you may email your comments to chattoogariver@yahoo.com. 
 
A decision will be made on this proposal under provisions of 36 CFR 217 dealing with Forest 
Plan Amendments.  Although not required, an Environmental Assessment identifying the 
preferred alternative will be made available for public review and comment prior to making a 
final decision.  If you provide comments on this proposal you will receive a copy of the 
Environmental Assessment once completed.  If you do not wish to comment but would like to 
receive a copy, please notify this office by mail or phone. 
 
Comments received in response to this request, including names and addresses of those who 
comment, will be considered part of the public record on this proposed action and available for 
public inspection.  Confidentiality may be granted in only very limited circumstances. 
 
Sincerely, 
   
/s/Michael B. Crane     
MICHAEL B. CRANE     
District Ranger     
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BACKGROUND 
 
Congress designated 57 miles of the Chattooga River as a component of the National 
Wild and Scenic River System on May 10, 1974.  The river and its immediate 
surroundings offer many recreational uses including boating, fishing, swimming, floating, 
hiking, horseback riding, and sightseeing in remote settings.  Recreational boating 
(including kayaking, canoeing, and rafting) has been a very popular use of the river and 
includes both commercially guided and self-guided users. 
 
The Chattooga River is divided into four sections. (Please refer to the attached map.)  
Section I is the West Fork of the Chattooga River in Georgia ending at the main river 
channel.  Section II begins at the confluence of the West Fork and the main river channel 
and ends at Earl’s Ford.  Section III begins at Earl’s Ford and ends at the Highway 76 
bridge.  Section IV begins at the Highway 76 bridge and ends at Lake Tugaloo. 
 
Commercially Guided Boaters 
 
The recreating public continues to ask for a diversity of experiences, settings, and 
opportunities on the National Forests. Many are capable of total self-sufficiency, but 
those selecting an outfitter want help. They may not be able to do it on their own, or want 
an introduction to such experiences to help them get started. They may not have the skill 
and equipment to be successful in remote and challenging environments or they may 
wish to devote full time to a specific activity such as hunting, fishing, photography, or 
viewing scenery.  But the public lands belong to them, just as much as they belong to the 
residents living at the mouths of the rivers and canyons.  From their visits to the wild 
lands they get the same benefits as those living with the wild lands at their back door.  
Without someone to outfit them, the Forest Service would be unable to meet this public 
demand.   
 
The Forest Service works closely with river outfitters to provide high quality, safe, and 
responsible visitor services for those wanting the guided experiences.  Guided boating is 
defined here as any boating use where one individual or group receives payment for 
guiding, instructing, or otherwise transporting any other individual or group on the river 
through the use of boats. 
 
Self-Guided Boaters 
 
Self-guided boaters, sometimes referred to as private boaters, are another very important 
component of boating use on the river.  Self-guided boating is defined here as any and all 
boating use on the river that does not meet the criteria consistent with “guided boating.”  
This includes those who may be using rented equipment. 
 
Self-guided boaters are those who have developed the necessary skills and who are able 
to provide or obtain for themselves the equipment and transportation necessary to be 
successful in meeting the challenges presented by the river.  Self-guided boaters have 
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appreciated the ability to make their trek to the river with short notice, being able to 
respond to changing water levels throughout the year. 
 
LAND AND RESOURCES MANAGEMENT PLAN 
 
The existing Sumter National Forest Land and Resource Management Plan (Forest 
Plan) gives direction and authority for managing the Sumter National Forest.  Currently, 
this Forest Plan is undergoing revision.  The revision process, begun in August 1996, will 
set broad, landscape level direction for all three Districts on the Forest for the next 10 to 
15 years.  It will likely take at least another 2-3 years to complete the revision.  
 
Any Decision made associated with this proposed Forest Plan amendment will result in 
permanent modifications to the current Forest Plan. However, these and all other land 
management goals, objectives, and direction would be further subject to change during 
the revision process.   
 
The Sumter National Forest is made up of three administrative units or districts, the 
Andrew Pickens, Enoree, and Long Cane Ranger Districts.  The Chattooga River is part 
of the Andrew Pickens Ranger District.  The Appendices to this letter contains current 
Forest Plan direction concerning boating on the Chattooga River.  It also contains 
information on data collected regarding boating uses on the river since 1990.  
   
These actions are being proposed at this time because: 

• Public meetings and comments have demonstrated a significant level of interest 
in the issues surrounding river management. 

• Proposing and analyzing these actions separately from the more broad scale 
Forest Plan Revision for the Sumter National Forest will allow a more focused 
consideration of the issues and alternatives. 

 
 
PURPOSE AND NEED FOR THE PROPOSAL 
 
The current 1985 Forest Plan contains the following inadequacies with respect to boating 
on the Chattooga River: 
 

1. The Forest Plan established daily limits for both guided and self-guided boating.  
While guided use is enforced through the administration of special-use permits, 
those limits associated with self-guided boaters have never been enforced.  
Current use exceeds Forest Plan allocations for self-guided boaters on some days 
– primarily in Section IV and on weekends during high-use seasons (See Graph 
D-2 in Appendix D).  Most people have commented that these current use levels 
and experiences are acceptable.  It is generally accepted that some of the current 
Forest Plan allocations are low, and that there is room for an increase in self-
guided boater use on some days.  The existing Forest Plan needs to be changed to 
accommodate existing self-guided boater demand.   

 
2. Increased flexibility is needed within existing use allocations to enable river 

outfitters to effectively and economically provide the services sought by the 
guided public.  Without these, customer service could suffer.  Examples include 
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the flexibility to experience the river in a variety of crafts at all water levels as is 
already enjoyed by the self-guided public and to accommodate various trip sizes 
under existing daily use limits. 

 
3. The Forest Plan allows only one permit for the shuttling of self-guided boaters to 

and from the river.  This situation does not allow for competition that generally 
facilitiates better service to the public.  The Forest Plan should be changed to 
authorize a minimum of two shuttle permits.  

 
  

RECREATIONAL BOATING USE ON THE CHATTOOGA   
WILD AND SCENIC RIVER 

 
PROPOSED AMENDMENT #14  

 
 

The amendment will be analyzed and decided separately from the Forest Plan revision 
efforts.  The decision to be made will be whether or not to allow these proposed changes 
to the management of recreational boating on the Chattooga River, or whether some 
modifications to the proposal are needed to respond to public issues. 
 
Self-Guided Boating 
 
The proposed amendment would: 
 

1. In Section III, establish year-round allocations for self-guided use at all water 
levels at 175 people per weekend day and at 125 people per weekday, holidays 
included.  Hourly capacities would be dropped (boaters and groups per hour).  See 
Table B-1 in Appendix B to see how this would compare to current allocations. 

 
2. In Section IV, increase year-round allocations for self-guided use at all water 

levels to 160 people per weekend day and to 75 people per weekday, holidays 
included. Hourly capacities would be dropped (boaters and groups per hour).  See 
Table B-2 in Appendix B to see how this would compare to current allocations. 

 
3. Establish a procedure for the enforcement of self-guided use allocations in 

Sections III and IV should use increase substantially in the future. 
 

Specifically, in Section III between April 1 and August 30, should daily self-
guided use ever reach 175 people per weekend day for 20 weekend days (roughly 
half of the time), reservations would be required for self-guided boaters (including 
shuttled boaters) on Section III on weekends during those months beginning the 
following year.  Similarly, should daily self-guided use ever reach 125 people per 
weekday for 50 weekdays (roughly half of the time), reservations would be 
required for self-guided boaters (including shuttled boaters) on Section III on 
weekdays during those months beginning the following year. 
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Since 1996, self-guided use between April 1 and August 31 in Section III has 
reached 175 people per weekend day for an average of 4 days/year and 125 
people per weekday for an average of 0 days/year.  

 
In Section IV between April 1 and August 30, should daily self-guided use ever 
reach 160 people per weekend day for 20 weekend days (roughly half of the 
time), reservations would be required for self-guided boaters (including shuttled 
boaters) on Section IV on weekends during those months beginning the following 
year.  Similarly, should daily self-guided use ever reach 75 people per weekday 
for 50 weekdays (roughly half of the time), reservations would be required for 
self-guided boaters (including shuttled boaters) on Section IV on weekdays during 
those months beginning the following year. 
 
Since 1996, self-guided use between April 1 and August 31 in Section IV has 
reached 160 people per weekend day for an average of 2 days/year and 75 people 
per weekday for an average of 4 days/year.   

 
Whatever reservation system is used, the goal is for them to be made on a first 
come-first served basis and be available on a same day basis—if possible—to 
allow boaters to respond to changing water conditions that can occur daily. A fee 
would be required for each reservation. 

 
4. Allow more than one shuttle permit. 

 
Guided Boating 
 
The proposed amendment would: 
 

1. Change the definition of rafts to include other craft such as inflatable kayaks. 
 
2. On inflatable raft trips at water levels at or above approximately 1 foot at the 

Highway 76 gauge, allow the use of up to 12 craft on 3 trips per day. 
 

3. Allow inflatable raft trips in Sections III and IV to be moved to Sections I or II. 
 

4. On Section III inflatable raft trips at low water levels (below approximately one 
foot at the Highway 76 gauge), allow the use of up to twelve craft. 

 
5. Allow inflatable raft trips to exceed 30 clients, as long as each trip does not 

exceed 40 total and as long as the total number of clients served per section and 
per day does not exceed the current daily limits for clients. 

 
6. Allow the use of up to two inflatable kayaks on guided hardboat trips (previously 

referred to as clinics). 
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7. Allow a guided hardboat trip in Section IV in the place of a scheduled Section IV 
guided inflatable trip. 
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APPENDIX A  
 

CURRENT FOREST PLAN DIRECTION FOR GUIDED BOATING USE 
 
 
Inflatable Raft Trips 
 
The following tables summarize the current Forest Plan Direction pertaining to guided 
raft and instructional clinic use on the Chattooga River.  Low water levels are defined as 
those below approximately one foot on the Highway 76 gauge, moderate levels are from 
approximately 1 - 2.5 feet, high levels are from approximately 2.5 - 3 feet, and very high 
levels are those above approximately 3 feet. 
 
 

 
TABLE A - 1 

CURRENT GUIDED RAFTING ALLOCATIONS 
SECTION III 

 
May – September October - April 

Water Levels Capacity 
Permitted Weekdays Weekends* Weekdays Weekends* 
Trips/day 0 0 0 0 

Low 
People/day+ 0 0 0 0 

Trips/day 7 4 7 4 
Moderate 

People/day+ 280 160 280 160 
Trips/day 7 4 7 4 

High 
People/day+ 280 160 280 160 

Trips/day 13/3 8/3 13/3 9/3 Very High 
Denominator indicates portion 

of trips allowed 
from Hwy 28 to Earl’s or Sandy 

Ford 

People/day+ 520 320 520 360 

* Includes Holidays  + Includes Guides 
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TABLE A - 2 
CURRENT GUIDED RAFTING ALLOCATIONS 

SECTION IV 
 

May – September October - April 
Water Levels Capacity 

Permitted Weekdays Weekends* Weekdays Weekends* 
Trips/day 9/6 8/4 9/6 9/5 Low 

Denominator indicates portion 
of trips allowed in Five Falls People/day+ 360 320 360 360 

Trips/day 6 4 6 5 
Moderate 

People/day+ 240 160 240 200 
Trips/day 6 4 6 5 High 

These trips may put in at Thrift’s 
Ferry People/day+ 240 160 240 200 

Trips/day 0 0 0 0 
Very High 

People/day+ 0 0 0 0 
* Includes Holidays  + Includes Guides 

 
 

!" Allocations for guided, inflatable raft trips are currently limited to Sections II, III, 
and IV of the river only. 

 
!" A raft is defined as capable of holding 4-6 people, over 4 feet wide, and not 

including the inflatable kayaks. 
 

!" Guided, inflatable raft trips are limited to 40 people per trip consisting of no more 
than 30 paying guests per trip. 

 
!" No more than seven client-carrying rafts are allowed on guided, inflatable raft 

trips. 
 

!" Some Section III trips are permitted to take out at Woodall Shoals, which is 
approximately 2 miles below the Highway 76 bridge. 

 
!" In the past we have referred to the two different kinds of commercial use permits 

on the Chattooga as rafting permits and instructional permits or “clinics.” Because 
both the rafting and the instructional clinics involve some level of instruction and 
guiding, we are now referring to commercial raft use as guided inflatable use, and 
instructional clinics as guided hardboat trips.  We believe these definitions better 
reflect what these trips really are. 
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Instructional Canoe/Kayak (Hardboat) Clinics 
 
Instructional clinics are for the training of individuals in white water skills associated 
with hardboats, primarily on short river segments.  They are not intended as guided float 
trips employing rafts. 
 
 

 
TABLE A - 3 

CURRENT CLINIC USE ALLOCATIONS 
 

River Section Day of the Week Capacity 
Permitted I/II III 
Trips/week 20 28 Weekdays 
Trips/day 6 7 

Weekends Trips/day 2 
 
 
No more than five clinic permits (canoe and kayak) are currently permitted, and;   
 

•     Clinics are restricted to the portions of river above the Highway 76 Bridge 
(sections I, II, and III). 

 
•     A limited number of clinics may be authorized by the operating plan to use the 

one or two person inflatable crafts (inflatable canoe/kayak). These are only 
permitted on weekdays and above Sandy Ford. Their use can only be a percentage 
of the entire trip, as they are intended to provide a training opportunity for some 
members of the clinic who lack the skill to safely handle a hard shell canoe or 
kayak. However these are not to become float trips dominated by inflatables. 

 
• Total number of clinics by all companies combined cannot exceed two clinics per 

section/day on weekend days. 
 

•     Clinics are restricted to no more than 24 people per trip and no more than 12 
craft. 
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APPENDIX B  
 

CURRENT FOREST PLAN DIRECTION FOR SELF-GUIDED BOATING USE 
 
 
 

 
TABLE B - 1 

CURRENT SELF-GUIDED BOATING USE ALLOCATIONS 
SECTION III 

 

May 1 – Sept 30 Mar 20 – Apr 30, 
Oct 1 – Oct 31 Nov 1 – Mar 19 Capacity 

Permitted Weekdays Weekends Weekdays Weekends Weekdays Weekends 
Boaters/day 125 175 100 135 60 60 
Boaters/hour 40 50 30 40 30 30 
Groups/hour 4 6 3 4 3 3 

 
 
 
 

 
TABLE B - 2 

CURRENT SELF-GUIDED BOATING USE ALLOCATIONS 
SECTION IV 

 

May 1 – Sept 30 Mar 20 – Apr 30, 
Oct 1 – Oct 31 Nov 1 – Mar 19 Capacity 

Permitted Weekdays Weekends Weekdays Weekends Weekdays Weekends 
Boaters/day 50 80 50 60 40 40 
Boaters/hour 20 30 20 20 20 20 
Groups/hour 3 4 3 3 2 2 

 
 

!" Self-guided boaters are asked, but not required, to limit group size to no more 
than 12 boats per group. 

 
!" Self-guided boaters are limited to no more than 24 boaters per trip. 

 
 
Shuttle of Self-Guided Boaters 
 
A single, long-term shuttle service is allowed to meet the needs of the public desiring the 
transportation of themselves and/or equipment to and/or from river access locations. 
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APPENDIX C  
 

CURRENT FOREST PLAN DIRECTION FOR 
BOTH GUIDED AND SELF-GUIDED BOATING USE 

 
 
Self-Guided And Guided Raft Allocations Compared 
 
Tables C-1 and C-2 show the maximum number of boaters allowed for both guided raft 
and self-guided boaters in Sections III and IV respectively at different times of the year 
and at various water levels.  Once again, low water levels are defined as those below 
approximately one foot on the Highway 76 gauge, moderate levels are from 
approximately 1 - 2.5 feet, high levels are from approximately 2.5 - 3 feet, and very high 
levels are those above approximately 3 feet. 
 
 

 
TABLE C - 1 

CURRENT DAILY ALLOCATION MAXIMUMS 
GUIDED RAFTING AND SELF-GUIDED BOATING 

Section III 
People per day 

 
May – September October - April 

Water Levels Capacity 
Permitted Weekdays Weekends* Weekdays Weekends* 
Guided+ 0 0 0 0 

Low 
Self-Guided 125 175 100 135 

Guided+ 280 160 280 160 
Moderate 

Self-Guided 125 175 100 135 
Guided+ 280 160 280 160 

High 
Self-Guided 125 175 100 135 

Guided+ 520 320 520 360 
Very High 

Self-Guided 125 175 100 135 
* Includes Holidays  + Includes Guides 
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TABLE C - 2 
CURRENT DAILY ALLOCATION MAXIMUMS 

GUIDED RAFTING AND SELF-GUIDED BOATING 
Section IV 

People per day 
 

May – September October - April 
Water Levels Capacity 

Permitted Weekdays Weekends* Weekdays Weekends* 
Guided+ 360 320 360 360 

Low 
Self-Guided 50 80 50 60 

Guided+ 240 160 240 200 
Moderate 

Self-Guided 50 80 50 60 
Guided+ 240 160 240 200 

High 
Self-Guided 50 80 50 60 

Guided+ 0 0 0 0 
Very High 

Self-Guided 50 80 50 60 
* Includes Holidays  + Includes Guides 

 
 
Table C-3 shows the maximum number of boaters allowed for both guided raft and self-
guided boaters in Sections III and IV combined at different times of the year and at 
various water levels. 
 
 

 
TABLE C - 3 

CURRENT DAILY ALLOCATION MAXIMUMS 
GUIDED RAFTING AND SELF-GUIDED BOATING 

(Sections III and IV Combined) 
People per day 

 
May – September October - April 

Water Levels Capacity 
Permitted Weekdays Weekends* Weekdays Weekends* 
Guided+ 360 320 360 360 

Low 
Self-Guided 175 255 150 195 

Guided+ 520 320 520 360 
Moderate 

Self-Guided 175 255 150 195 
Guided+ 520 320 520 360 

High 
Self-Guided 175 255 150 195 

Guided+ 520 320 520 360 
Very High 

Self-Guided 175 255 150 195 
* Includes Holidays  + Includes Guides 
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APPENDIX D  
 

USE DATA 
 
 
Data collected from the self-registration permit system and through the administration of 
the Outfitter/Guide permits shows the following about boating uses on the river since 
1990.  The data for 1995 is not available. 
 
Annual Total Use, Self-Guided and Guided Raft 
 
Graph D-1 shows the annual totals for all self-guided boaters and guided boaters on all 
sections of the river combined since 1990. 
 
 

Graph D-1 
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Self-Guided Use Has Exceeded 1985 Forest Plan Allocations 
 
Graph D-2 shows the total number of days that self-guided use has exceeded the 
maximum daily allocations identified in the 1985 Forest Plan for Sections III and IV 
since 1990. 
 

Graph D-2 
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Distribution of Self-Guided Boater Use, 1999 
 
Graphs D-3 and D-4 show the daily totals for self-guided boaters in Sections III and IV 
respectively during the year 1999. 
 
 

Graph D-3 
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Graph D-4 
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Distribution of Self-Guided Boater Use, 2000 
 
Graphs D-5 and D-6 show the daily totals for self-guided boaters in Sections III and IV 
respectively during the year 2000. 
 
 

Graph D-5 
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Graph D-6 
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Self-Gu id ed Boaters in  Section  IV  o f C hattooga R iver
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CHATTOOGA RIVER WATERSHED ECOLOGICAL/SEDIMENTATION PROJECT

By Bruce A. Pruitt1, Watershed Hydrologist; Dave L. Melgaard2, Aquatic Ecologist; Hoke Howard1, Aquatic
Ecologist; Morris C. Flexner2, Fluvial Geomorphologist; Anthony S. Able2, Geologist; FISC Proceedings, Federal
Interagency Sedimentation Conference, Reno, Nevada, March 26-30, 2001

1U.S. Environmental Protection Agency, Science and Ecosystem Support Division, Athens, GA, 980 College Station
Rd., Athens, Georgia, 30605, (706) 355-8713, fax (706) 355-8726, pruitt.bruce@epa.gov; 2U.S. Environmental
Protection Agency, Water Management Division, SNAFC, 61 Forsyth St. SW, Atlanta, GA  30303

Abstract  As an integral part of the comprehensive water quality investigation of the Chattooga River watershed, an
ecological and sedimentological study was conducted on selected stream reaches within the study area.  The
objective of this study was to conduct a sediment yield study and determine if sediment was a primary cause of
physical and biological impairment to streams within the watershed.  As result of this study, accelerated
sedimentation has been identified to be the leading determinant in loss of habitat and reduction in bedform diversity
within the study area.  Good correlation was observed between aquatic ecology and normalized total suspended
solids (TSS) data.  Based on overlaying the biological index on TSS normalized to discharge/mean discharge, TSS
concentrations greater than 284 mg/l adversely affected aquatic macroinvertebrate community structure.  However,
based on historic regional suspended-sediment concentrations, a normalized TSS concentration of 58 mg/l or less
during storm flow provides an adequate margin of safety and is protective of aquatic macroinvertebrates in the Blue
Ridge physiography.  Corresponding turbidity limits of 69 and 22 NTU established the threshold of biological
impairment and margin of safety, respectively.  Previously, a similar turbidity of 25 NTU has been recommended
for stream restoration management plans.  Relative to reference streams, impaired streams yielded higher bedload
and suspended load.  The results of this study showed that road density and associated sediment sources accounted
for 51% of the total sediment loading.

INTRODUCTION

In response to issues included in the settlement of the Georgia Total Maximum Daily Load (TMDL) lawsuit, EPA
was required to conduct an evaluation of the Chattooga River watershed to determine if waters within the watershed
were not meeting designated uses (Sierra Club, Georgia Environmental Organizations, Inc., Coosa River Basin
Initiative, Inc., Trout Unlimited, and the Ogeechee River Valley Association, Inc., Versus: U.S. Environment
Protection Agency (EPA); Carol Browner, Administrator, EPA and John Hankinson, Regional Administrator, EPA
Region 4).  For those waters not meeting designated uses, EPA was required to determine the cause of non-support
and develop the appropriate TMDL.

Sedimentation has been reported to be the leading determinant in loss of habitat and reduction in bedform diversity
within the study area.  The State of Georgia is initiating a statewide effort and geographic calibration of reference
conditions for assessing the ecological status of its water resources using biological assessment.  However, the effort
has not been completed.  As an interim solution, it was necessary to develop reference conditions at the scale of the
Chattooga Basin.  The objective of this study was to conduct a sediment yield study and determine if sediment was a
primary cause of physical and biological impairment to streams within the watershed.  The results were correlated
with aquatic ecological data to develop an overall condition of the watershed.

Setting   The Chattooga River watershed, located in northeast Georgia, northwest South Carolina, and southwest
North Carolina, has a total drainage area of approximately 180,000 acres, and is entirely within the Blue Ridge
Ecoregion.  Land cover within the watershed is primarily forested, with some areas of commercial development,
urban and residential use, and agriculture.  Although the average “forested” land cover within the watershed is
greater than 96%, there has been concern that gradual increases in sediment inputs to streams may be causing
ecological impairment.  Consequently, EPA Region 4 began an evaluation of water quality conditions within the
Chattooga River watershed, and how they may have changed due to forestry or forestry-related practices.  To
accomplish this, sampling and analysis was undertaken in 1997-2000 by U.S. EPA Region 4 for biological and
habitat quality, channel morphology, selected water chemistry, and sediment yield.



METHODS

Aquatic Ecology  A total of 3 reference sites and 56 other sites were sampled from six subwatersheds: Headwaters
(n = 14), Lower Chattooga (n = 3), Middle Chattooga (n = 10), Stekoa Creek (n = 7), West Fork (n = 11), and
Warwoman Creek (n = 11).  Biological sampling methods were focused on benthic macroinvertebrates and used
modified rapid bioassessment protocols (RBP) (Plafkin et al. 1989, Barbour et al.1999, and U.S. EPA’s Region 4,
Ecological Assessment Branch-Draft Standard Operating Procedures 1999).  Reference sites were selected prior to
initiation of sampling based on habitat condition, in situ water chemistry and surrounding land use.  Reference sites
R1 and R2 were located in the Chattooga River watershed and reference site R3 was on the upper Chattahoochee
River outside of the Chattooga watershed.  It was determined that the reference sites were representative of least-
impaired conditions of the Blue Ridge Ecoregion.  Data for all 59 stations were analyzed using a multimetric
approach, in agreement with the recommendations of U. S. EPA (Gibson et al. 1996).  From the raw data, 17 metrics
were calculated including:  total taxa, number of Ephemeroptera , Plecoptera, and Trichoptera (EPT) taxa , number
of clinger taxa (clingers),percent clingers, percent most dominant taxon, percent 2nd dominant taxa, percent tolerant
organisms, number of intolerant taxa, percent diptera, percent Chironomidae, percent EPT, North Carolina Biotic
Index (NCBI), percent collectors, percent filterers, percent scrapers, percent shredders, and percent predators.

From the original list of 17 metrics, five were selected that had the greatest ability to detect impairment, determined
by examining the position of the a priori reference sites to the overall distribution of metric values.  For the most
appropriate metrics, scoring criteria were determined based on the 95th percentile of all metric values for those
metrics that decrease with impairment (Barbour et al.1999).  For those that increase with impairment, the 5th

percentile was used.  This approach was used since there were no a priori impaired sites against which to calibrate.
Each metric was scored according to its relation to the 95th (or 5th) percentile standard (Table 1).  Eighty-five percent
(85%) of the area below the 95th percentile standard (or 15% above the 5th percentile) was equally divided into four
ranges and each range is given a numeric value of 0, 2, 4, or 6.  A score of zero was the farthest away from the
percentile standard (i.e., zero was most unlike the best attainable conditions and 6 was the score closest to the
percentile standard).  One exception was the “North Carolina Biotic Index” (NCBI), for which the scoring criteria
developed by Lenat (1993) were used.

Table 1.  Table of metrics and percentile distribution for each.

Metric Min 05th Median 95th Max Percentile
Standard

Expected Response to
Stressors

 EPT taxa 3 10 15 21 25 95 Decrease

 % EPT 27.9 36.7 66.7 85.0 95.4 95 Decrease

 % 2 dominant taxon 19.2 22.0 30.0 52.8 65.4 5 Increase

 NCBI 2.6 2.7 4.1 5.6 6.2 5 Increase

 Clinger taxa 7 7 17 23 24 95 Decrease

A final biological index was assigned to each site based on a simple sum of the scores for the five metrics.  An
assessment rating was then assigned by dividing the range of the overall index scores into 5 categories.  Narrative
descriptions of the assessments correspond to:

< Very Good - best attainable conditions indicating no impairment to the aquatic community;
< Good - close to best attainable conditions but at risk and possibly influenced by limited stressors;
< Fair - some biological impairment observed, due to minor stressor input;
< Poor  - substantial impairment of stream biota observed, due to moderate stressor input; including habitat

degradation;
< Very Poor - severe impairment of stream biota observed, due to major stressor input, including habitat

degradation.

Sediment Sampling   Seventeen stream reaches were selected for storm flow investigations based on the following
criteria:  (1) relative degree of biological impairment as measured using RBP;  (2) position within the watershed;  (3)
relative geomorphic condition; and (3) access logistics.  The storm flow investigations were conducted during three
storm events (March 28-30, 1998, June 15-17, 1999 and March 16-17, 2000).  Prior to storm flow sampling, tape



downs were established and appropriate cross-sections for gaging and sediment collection were identified.  Base
flow discharge and sediment samples were collected prior to the storm initiation.  Precipitation was measured at
Clayton, Georgia for response planning and rapid deployment of sample teams during the storm flow study.  In
addition, several rain gages were strategically deployed within the watershed to address rainfall distribution.  Also,
stream stage was monitored in Stekoa Creek at Clayton for response planning.

A total of 58 observations were made across the 17 stations.  In-situ measurements at each station included tape
downs (start and finish), stream discharge, turbidity, and collection of suspended and bedload sediment.  Stream
discharge was gaged simultaneously with sediment collection.  Water column samples were collected using a depth
integrating suspended hand-line sampler (US DH-59).  Field turbidity was determined in-situ at ambient air
conditions using a HACH Model 2100P Turbidity Meter.  Turbidity was field determined for future use by EPA
Region IV and state water quality personnel as a rapid means of identifying potential sediment impaired streams
(“red flags”).  Consequently, sample temperature was not adjusted prior to measuring turbidity.  Laboratory
determination of total suspended solids (TSS) and total dissolved solids (TDS) followed USEPA Methods 160.2 and
160.1, respectively.  Whole samples were filtered for TSS analysis.  Because the TSS data were produced without
subsampling, they should be directly comparable to suspended-sediment concentration data (SSC) (Gray et al. 2000
and personal communication with John Gray, USGS).  Bedload sediment samples were collected utilizing a 6-inch
cable suspended bedload sampler or a 6-inch wading type bedload sampler, transported to the laboratory in 1-liter
containers, and processed for particle size determination (PSD) in the laboratory using the EPA-SESD wet sieve
method (SESD-EAB Draft SOP, Jan. 99).  The procedure was followed with the exception of the silt/clay separation
step that was not required since the samples were collected in coarse Nitex  mesh bags (250 :m).

Laboratory results of dry-weight, bedload samples (Mb, grams) were converted to bedload transport rate (Qb,
tons/day) by the following equation (Edwards and Glysson 1988):

QB =  K(WT/T) MT (1)

where QB  =  bedload discharge (tons/day);
K   =  converts grams/second/foot to tons/day/foot
WT =  wetted surface (ft);
T    =   total time sampler on bottom (seconds);
MT =  total mass of samples (grams)

Regression relationships were tested against ANOVA at a 95% confidence level.  Consequently, unless
otherwise noted hereafter, significance was determined at α = 0.05, based on a t-test using advanced regression.

RESULTS

Aquatic Ecology  Biological conditions in most streams sampled in this study show little or no impairment.
Seventy-eight percent (78%) of the sites were rated as “very good” (22 sites) or “good” (24 sites).   Since greater
than 96% of the watershed land cover is classified as forested, this result was expected.  Streams rated as “good”
(41% of all stream sites sampled) are defined as possibly being influenced by some stressors.  Eleven sites (19%)
were rated as “fair”, and two sites (3%) were rated as “poor”.  No sites were rated as “very poor”.  Although some
sedimentation, or the habitat effects of sedimentation, may have been evident at many sites, a negative biological
response was not always evident.  The sedimentation also may not have reached a level that would cause a
biological response.  Due to the fact that this project used multihabitat sampling of benthic invertebrates, samples
were taken from some stream subhabitats that were not adversely affected by sediment deposition resulting in
habitat loss.  The three reference sites had high biological scores: 24, 22, and 28, respectively, out of a maximum
possible score of 30.  The most degraded biological community was observed in the Stekoa Creek subwatershed.
This subwatershed has a higher percentage of bare land and less forest cover than other subwatersheds in the
Chattooga River basin.  Consequently, none of the sample stations were rated as “very good” (i.e., zero out of seven
stations).  Two stations were rated “good”, four stations were rated as “fair”, and one station was rated as “poor”.

Bedload Sediment   Bedload over the three storm events averaged 13.32 tons/day (range 0.02-176.96 tons/day,
standard deviation = 41.28).  Median bedload particle sizes (D50) ranged from fine sand to very coarse sand.
Bedload accounted for only 14 percent of the total sediment load (on average).  By plotting bedload against
discharge, bedload sediment rating curves for each of the three storm events were created (Figure 1).  Relatively



good regression coefficients were observed within each storm event.  However, regressed slopes varied between
storm events.

FIGURE 1.  BEDLOAD SEDIMENT RATING CURVES
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Suspended Sediment (Regional)  Regional SSC data, compiled from the United States Geologic Survey records
(Perlman 1984), were regressed against discharge normalized to mean discharge (Q/meanQ) (Holmbeck-Pelham and
Rasmussen 1997).  The USGS stream station utilized in development of the regional sediment curve was the
Chattahoochee River near Leaf (Station no. 02331000) for the period of record, 1958 - 1984.  TSS data from the
Soque River station near Cornelia (02331250) and the Chestatee River near Dahlonega (02333500) were not used
due to the difference in slope of the regression as compared to the Chattahoochee River station in the former and
shift upward in the regression of the latter.  An improvement was observed in the regression coefficient from 0.54 to
0.66 and, consequently, confidence in using the regional data set improved as a reference.  In addition, SSC data
from the Chattahoochee River was the most protective as compared to the other two datasets.  Regional SSC (from
the Chattahoochee River) regressed against Q/Qmean was observed to be significant (R2=0.66, log transformed),
given by (Figure 2):

TSS or SSC = 58.3(Q/Qmean)1.37 (2)

Suspended Sediment (this study)  TSS over the three storm events averaged 85.3 tons/day (range 0.0002-3136.2
tons/day, standard deviation = 418.0).  TSS accounted for the majority (86 %) of the total sediment load over the
three storm events (on average).  TSS, collected by vertical integration of the water column, was regressed against
discharge (Q) and was observed to be highly variable between stations during the same storm event and between
different storm events.  In contrast, the log transformed relationship between TSS and NTU was significant (Figure
3).  TSS data were compared against regional SSC by overlaying the two and constructing 95% confidence bands
(Figure 2).  Six stations, SC01, SC07, WW09, WF03, WF10 and WF11, were observed above the upper 95%
confidence band (i.e., 6 out of the 17 stations during the three stormflow investigations).  In general, data points that
plot above the upper 95% confidence band are indicative of higher than “normal” concentrations of TSS for a given
discharge to mean discharge.  Other stations were observed to be below or within the normal range of the regional
SSC data set.  In addition, three stations, WW02A, WF02, and WF08, were below the lower 95% confidence band.

Total Sediment  Bedload and TSS loadings were combined into total sediment load and plotted against discharge
(Figure 4).  Total loads were also plotted against road density (road length / corresponding drainage area) (Figure 5).
Road density ranged from zero (R2 - Addie Branch, reference) to 6.60 (SC01 - Stekoa Creek.  Road density
represents the net impacts of road construction and maintenance, interception of subsurface interflow, routing of
other non-point sources to the stream, and entrainment, mobilization, and transport of sediment to the stream.  In
contrast to drainage density, a significant increase in peak total loads in response to road density was observed at the
two Stekoa Creek stations (SC01 and SC02).



FIGURE 2. OBSERVED TSS OVERLAYING COMBINED REGIONAL SSC
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CONCLUSIONS

Good correlation was observed between the biological index and normalized total suspended solids (TSS) data
(Figure 2).  TSS concentration normalized to discharge/mean discharge greater than 284 mg/l adversely affected
biological community structure.  However, based on regional suspended-sediment concentrations, a normalized TSS
concentration of 58 mg/l or less during storm flow provides an adequate margin of safety and is protective of aquatic
macroinvertebrates in the Blue Ridge physiography.  Furthermore, corresponding turbidity limits from the above
TSS estimates can be calculated from the NTU versus TSS relationship (Figure 3) as 69 and 22 NTU for the
threshold of biological impairment and margin of safety, respectively.



FIGURE 3.  Turbidity vs. Total Suspended Solids (All 
Stations)

y = 1.19x0.72

R2 = 0.84

0.1

1.0

10.0

100.0

1000.0

1 10 100 1000 10000
TSS (mg/l)

TU
R

B
ID

IT
Y

 (N
TU

)

FIGURE 4.  TOTAL SEDIMENT RATING CURVE (All Stations)
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Relative to the reference stream (R2), impaired streams yielded higher bedload and suspended load.  Based on the
results of this study and comparison against regional sediment data, Stekoa Creek (SC01 and SC07) exhibits greater
than “normal” suspended sediment loads.  TSS concentrations from Addie Branch (R2) were within or below
“normal” regional TSS concentrations.  Total storm flow sediment load and peak total sediment loads did not
increase significantly with drainage density.  Increased sediment loads were correlated with an increase in road
density.  Road density and associated sediment sources accounted for 51% of the total sediment loading.  Assuming
that every road has at least one road ditch, road density nearly doubled the effective drainage density at the Stekoa
Creek stations.  The condition of the macroinvertebrate community of Stekoa Creek is rated as “fair” and is evidence
of the impact of the accelerated sediment loads in the stream at stations SC01, SC02, and SC07.

DISCUSSION

Presently, several states are evaluating their water quality standards to include narrative or numeric turbidity and/or
TSS standards.  For example, Georgia has recently enacted a narrative standard for turbidity that is based on “visual
contrast in a water body due to man-made activity” (DNR 2000).  In addition, Alabama and Florida use 50 and 29
NTU above background, respectively; South Carolina allows a increase of  ten percent above background; North
Carolina uses 10 NTU for trout streams, 50 NTU for non-trout streams, and 25 NTU for non-trout lakes; Tennessee



uses a standard that does not allow any material effect on fish or aquatic life (Kundell and Rasmussen 1995).
Holmbeck-Pelham and Rasmussen (1997) recommended a reduction in average turbidities to below 25 NTU for
stream restoration plans in Georgia.  In addition, a turbidity of 25 NTU was recommended by the Georgia Board of
Regents’ Scientific Panel as an instream turbidity standard (Kundell and Rasmussen 1995).  Also, the report cited a
TSS concentration of 80 mg/l as a threshold between moderate and low levels of protection for fish and aquatic
invertebrates (NAS 1972).

FIGURE 5.  PEAK TOTAL SEDIMENT LOAD DURING STORM EVENT
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Similar findings were observed in this study.  TSS concentrations greater than 284 mg/l resulted in biological
impairment of macroinvertebrate communities.  Also, TSS concentrations of 58 mg/l or less during storm flow
provided an adequate margin of safety and were protective of aquatic macroinvertebrates in the Blue Ridge
physiography.  Furthermore, corresponding turbidity limits of 69 and 22 NTU established the threshold of biological
impairment and margin of safety, respectively.

A relationship between TSS and turbidity (NTU) can be developed within a specific hydro-physiography.  Turbidity
can be used as a surrogate to TSS with the following assumptions and cautions: 1) the relationship between TSS vs.
NTU is hydro-physiography specific; 2) turbidity includes inorganic and organic constituents including phyto- and
zooplankton which can be extreme during the growing season; and 3) stream discharge and/or stage should be
measured at the time of turbidity measurements and compared against a regional regression curve.
A biological endpoint is critical to addressing stream condition and beneficial uses.  An index of biological integrity
overlaying a sliding, sediment scale (concentration or load) is recommended.  Additional surrogates need to be
developed and tested between bedload versus embeddedness (MacDonald et al. 1991), bedload versus one-third
lower bar (Rosgen 1996), and sediment load versus Pfankuch (1975) or RBP habitat assessments (Plafkin et al.
1989).

The relationship between suspended-sediment concentration and total suspended solids needs to be established for
specific physiographies.  In addition, in physiographies with high concentrations of clay particle sizes, filtration of
the whole sample needs to be explored in lieu of withdrawing the supernatant using a J-tube.

The findings of this study emphasize the importance of incorporating aquatic ecological assessments into addressing
the effects of accelerated sedimentation and deposition within a watershed.  Biological endpoints (e.g., clinger-
burrower ratio) can be directly applied to designate beneficial uses such as fishing and recreation.  Consequently,
comprehensive aquatic ecological studies are a critical component of identifying reference stream reaches and
determining whether designated or beneficial uses are being met.  Additional research should focus on developing
fisheries and aquatic macroinvertebrate indices that are sensitive to impacts caused by accelerated sedimentation.
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APPENDIX H  

CHATTOOGA RIVER HWY 28 ANALYSIS 

PURPOSE 
 

Appendix H outlines the recreational/social effects of opening up all or part of the 
Chattooga Wild and Scenic River upstream of Highway 28 to whitewater boating (the 
physical and biological effects are addressed in Chapter 3).  The need to consider this 
action was raised as an issue during the public involvement processes for both 
Amendment 14 of the Sumter National Forest Plan, and the Sumter Forest Plan Revision 
itself.    
 
 

DESCRIPTION OF THREE (3) ALTERNATIVES THAT ADDRESS 
WHITEWATER BOATING USE ABOVE HIGHWAY 28  

Alternatives B, D, F, and I – No Action  
 
No boating is allowed above Highway 28.  This is the “status quo” alternative. 
 

Alternative E – Boating allowed between NC–1107 
(Grimshawes) & Highway 28  
 
Under this alternative, the sections of river from NC-1107 (Grimshawes bridge) to 
Highway 28 bridge would be open to boating all year (self-regulating alternative).   
 
There would be:  

!"No limits on the number of trips per day; 
!"Maximum group size of 12 craft, and a minimum group size of 2 craft per trip 

(from Bull Pen Bridge to Burrells Ford Bridge, within the Ellicott Rock 
Wilderness, a maximum group size of 12 craft and 12 people); 

!"Self-guided use only; 
!"Crafts are limited to inflatable kayaks and hardboats (canoes and kayaks); 
!"No new access points developed, but existing facilities would be maintained.   

 

FINAL ENVIRONMENTAL IMPACT STATEMENT H-1 



Alternative A – Boating allowed between Burrell’s Ford 
Bridge & Highway 28  
 
Under this alternative, the section of river from Burrell’s Ford bridge to Highway 28 
bridge would be open for boating from December 1 through March 31, but only at levels 
at or above 2.5 feet (1400 cfs) at the Highway 76 gauge.   
 
There would be: 

!"No limits on the number of trips per day; 
!"Maximum group size of 12 craft, and a minimum group size of 2 craft per trip; 
!"Self-guided use only; 
!"Crafts are limited to inflatable kayaks and hardboats (canoes and kayaks); 
!"No new access points developed, but existing facilities would be maintained.   

 

AFFECTED ENVIRONMENT - RECREATION 
 
The headwaters of the Chattooga Wild and Scenic River are defined for the purposes of 
this analysis as the sections between Grimshawes Bridge in North Carolina and Highway 
28 Bridge in South Carolina.  These sections cover approximately 21 river miles in the 
states of Georgia, South Carolina and North Carolina.  They are separated into three 
sections by four roads (see Table H-1 and Figure H-1 below).   
 
 
Table H-1.  Identification of Chattooga River Headwater Sections 

 

Section 
W&S River 

Classification 
State 

Length 
(miles) 

Grinshawes Bridge on NC-
1107 to Bull Pen Bridge (GS-

BP) 

Wild, Scenic, & 
Recreational 

NC 5 

Bull Pen Bridge To Burrells 
Ford Bridge (BP-BF) 

Wild and Scenic NC, SC, GA 5.7 

Burrells Ford Bridge to 
Highway 28 Bridge (BF-28) 

Wild, Scenic, & 
Recreational 

SC & GA 10 
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Figure H-1.  The Headwaters of the Chattooga River 
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Congress designated 57 miles of the Chattooga River as a component of the National 
Wild and Scenic River system on May 10, 1974.  The river was found to have many 
outstandingly remarkable values including geologic, biologic, scenic, recreation and 
historic.  A Forest Service Technical Report (USDA Forest Service 1996) found that the 
Chattooga River still possessed all the outstandingly remarkable values that it had in 
1971, and that Forest Service management of the river had not changed these values.   

One of the primary reasons for nominating the Chattooga River for inclusion in the 
National Wild and Scenic River System was to protect and enhance its outstanding 
recreational value: a remote whitewater river environment where solitude, adventure and 
challenge could be experienced (Federal Register 1976, USDA Forest Service 1996).  
Restrictions in the Act limit the types of recreation use, especially in the ‘wild’ and 
‘scenic’ sections.  Compatible uses on the Chattooga include boating, hiking, hunting, 
fishing and camping. 
 

Scenery 

The scenery of the Chattooga Wild and Scenic River was one of the outstandingly 
remarkable values that led to its inclusion in the National Wild and Scenic Rivers System 
in 1974.  The visual characteristics are varied and tied to scenes associated with a 
naturally appearing river gorge that carved its way through the massive face of the 
Southeastern Blue Ridge Escarpment.  Most of the Chattooga River upstream of 
Highway 28 crashes through the steepest, most pronounced portion of this gorge 
averaging an 84-foot drop per mile. 

 Scenery is a major determinant of the quality of the visitors’ experience.  Studies since 
designation have shown that visitors are pleased with the scenery on the river.  In 
addition, the lack of man-made features adds to the enjoyment of the experience.  One of 
the best ways to see much of the rugged and beautiful scenery of the Chattooga is from 
the river itself, either by foot or in a boat. 
 
The Forest Service uses a system of classifying scenery and aesthetics of the forest.  This 
system describes different degrees of acceptable alteration of the natural landscape based 
upon the importance of aesthetics.  For example, in the ‘wild’ and ‘scenic’ sections of the 
river there is less development and relatively few signs of man.  These sections are 
managed so that human activities are not evident to the casual observer.  Most of the 
sections of the Chattooga above Highway 28 are designated as ‘wild.’  
 
In the ‘recreational’ sections of the river there are more signs of man’s presence with 
roads paralleling the river and pastoral views.  These sections are managed so that human 
activities remain visually subordinate to the characteristic landscape. 
 
For a more in-depth discussion of the Scenery Management System, refer to the 
“Scenery” section in Chapter 3 of the Sumter Draft Environmental Impact Statement.  
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The section from Grimshawes Bridge on NC 1107 to Bull Pen Bridge (GS-BP) 
averages 25-30 feet in width in its upper reaches and drops on a steep gradient through 
whitewater cascades hemmed in by dense vegetation and high ridges.  The largest free-
falling waterfall on the river drops 25 vertical feet into a deep pool.  The west bank rises 
almost 50 feet above the falls.  In many places along this run sheer rock outcrops and 
cliffs tower 400-600 feet above the river.  An especially noteworthy 2 ½ mile section 
known as Chattooga Cliffs involves a series of outcrops 2,800 to 3,300 feet in elevation.  
Exposed boulders and steep, slick, rock walled sides make it difficult to climb out of the 
riverbed.  In another place the river enters a narrowly enclosed rock canyon where deep 
water flows slowly between sheer walls of solid rock rising 75 feet out of the water.   
 
The section from Bull Pen Bridge to Burrells Ford (BP-BF) flows through the Ellicott 
Rock Wilderness for 5.2 miles.  The scenery is similar to the GS-BP section with high 
ridges enclosing the river, enormous boulders, some over 50 feet high with trees growing 
on top, steep gradients through whitewater cascades all hemmed in by dense vegetation.  
Also in this section Scotsman Creek drops over a small waterfall and down a rock ledge 
into the river. 
 
The section from Burrells Ford to Highway 28 Bridge (BF-28) flows around huge 
rocks and narrow sluices and drops over 25 foot Big Bend Falls and 21 small waterfalls 
and rapids in less than two miles.  The Chattooga then enters Rock Gorge, the steepest 
part of the Chattooga River Gorge.  High, forested ridges rise 200 feet above the river, 
and huge, house sized boulders constrict the river into a narrow channel with numerous 
falls and sluices.  Below Lick Log Creek the gradient is much more gentle and the steep 
ridges on either side begin to widen down to Nicholson Fields. 
 

Fishing Experience and Fisheries Management 
 
Trout fishing on the Chattooga River is a tradition for many local and regional anglers.  
The section of river upstream of Highway 28 is considered to be the best trout fishing 
waters in South Carolina.  Trout Unlimited named this section one of the top 100 trout 
fishing streams in the nation.   
 
For the majority of anglers on the Chattooga River, the setting where the activity takes 
place is at least as important as the fishing activity itself.  The remote and spectacular 
natural settings, including forested ridges, rock outcrops, huge groves of white pine and 
hemlock, boulders, and rushing, clear waters, along with relatively low visitor use, 
combine with the angling to offer an experience which is greater than the sum of its parts.  
This setting also contributes to the formation of strong emotional ties between anglers 
and the river; feelings of ownership and attachment, a phenomenon commonly referred to 
as a “sense of place”  (Bixler and Backlund 2002).  Any change in culture or practice on 
the river could threaten this identity. 
 
Historically, the Georgia and South Carolina Department of Natural Resources (GA & 
SC DNR) have managed the Chattooga as a trout fishery from Ellicott Rock (SC border 
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with NC) downstream to the Highway 76 Bridge.  Backcountry anglers (for purposes of 
this analysis, those who fish more than one-quarter mile from an access point) 
experienced solitude and good trout fishing between Highways 28 and 76, except from 
June to early September when the water warmed and catch rates declined.  Redeye bass 
fishing was excellent during this period and served to mitigate, in part, for some of the 
trout fishing trips lost annually due to warm weather.  During these months there were 
some encounters between anglers and boaters (canoes and rafts), swimmers and tubers (at 
access points), contributing to a decrease in the experience of those enthusiasts for whom 
solitude is an integral part of their outdoor recreation experience.   
 
The experience of solitude varies depending on the degree of naturalness (unmodified 
natural environment) in an area, the ease of access to that area, and the expected number 
of encounters with other individuals or groups in the area.  In this analysis, the only factor 
that will vary the solitude experience of an enthusiast is the number of encounters with 
others.  The other two variables (degree of naturalness and ease of access) remain 
constant.      
 
Among trout fishermen, solitude appears to be most important to backcountry anglers.  
These anglers tend to fish ¼ mile or more from access points and space themselves out 
along the river.  These fishermen would be most affected by an increase in the number of 
encounters with other user groups, and in particular with boaters that might float into and 
through waters that are being fished, or that might require the angler to move within the 
river in order to allow boats to pass.   
 
Angler access to the river and parking areas are limited and shared with other user groups 
such as campers and hikers.  The majority of angling on the Chattooga occurs at or within 
close proximity to stocking access points (backcountry anglers seek a more remote 
experience away from these areas).  In terms of angler numbers, the section from Burrells 
Ford to Highway 28 supports the highest use on the entire river, and within this section, 
the Burrells Ford area is the most popular (Rankin, pers. com.).   
 
The Chattooga River above Highway 28 is managed today for a variety of angling 
experiences: the sections above Burrells Ford are managed for “wild trout” where catch 
and release is encouraged; the easily accessible Burrells Ford area is managed for “put 
and take;” the backcountry area between Burrells Ford and Reed Creek is managed “sub-
adult put, grow and take;” Reed Creek to Highway 28 is managed “delayed harvest” 
catch and release November 1 through May 14; and the easily accessible section between 
Highway 28 and Long Bottom Ford is managed “put and take.”  The Chattooga River 
now provides year-round fishing experiences for anglers seeking everything from 
backcountry and solitude to more accessible opportunities near roads where other people 
may be encountered.  
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Whitewater Boating Experience 
 
In 1976 the sections of the Chattooga Wild and Scenic River upstream from the Highway 
28 Bridge were closed to boating (Federal Register 1976).  In effect, paddling was zoned 
to the sections downstream of Highway 28, while trout angling and management was 
emphasized mostly upstream from the bridge.   
 
The Chattooga above Highway 28 offers opportunities for a small sub-group (5-10%) of 
whitewater boaters sometimes referred to as “creekers.”  “Creek” boating is a highly 
technical form of whitewater paddling that requires steep mountain rivers with high 
gradients.  Generally, a part of the run will exceed 100 feet per mile (fpm) in gradient, 
with flow regimes typically between 100 to 500 cubic feet per second (cfs).  In a typical 
“creeking” opportunity there are drops, vertical waterfalls, “tight and technical” water 
(small channel size, tight turns, short eddies), and at least one Class IV rapid.   
 
Because of their small size and low flow regimes, navigability of a “creek” is highly 
dependent on recent weather/moisture activity and is available for very short durations of 
time (creeks can rise, crest and start back down within a day or less).  Many of the  
“creek” boaters using a particular area live within a relatively easy commute since use 
tends to be spontaneous and not planned in advance.  Many of these boaters are well 
versed in the use of internet-based weather forecasting sites to better predict where a 
“creeking” opportunity might present itself (Kinney 1997).   
 
“Creek” boaters usually travel in small groups of 2-6 boaters and are highly skilled in 
negotiating challenging whitewater.  They tend to use the latest in high performance 
equipment specifically designed for “creeks,” and are generally trained and equipped in 
safety procedures and self-rescue techniques.  Watercraft would likely include open 
canoes, decked canoes, kayaks, and high performance inflatable kayaks.  This user group 
does not generally camp from their boat during a run because the weight of the camping 
gear would at best impair paddling performance (for that matter, they usually would not 
carry much at all with them due to performance concerns).  On the Chattooga above 
Highway 28 boaters would be expected to access the river primarily by using existing 
river access points at Grimshawes, Bull Pen, and Burrells Ford.  Another likely put-in site 
that would require a short portage is from the end of Big Bend Road accessing the BF-28 
section just above Big Bend Falls.    
 
The Chattooga above Highway 28 is considered a “creek” boating opportunity primarily 
because all three sections have steep gradients, Class IV and V rapids, drops, waterfalls, 
and are navigable only during discreet high water events of relatively short duration.  As 
“creeking” opportunities go, the section from Grimshawes to Bull Pen Bridge (GS-BP) 
would likely be the most difficult and would require the most water (2.5 feet or higher at 
the Highway 76 bridge).  The section from Bull Pen Bridge to Burrells Ford (BP-BF) is 
considerably less difficult and less dangerous than nearby Overflow Creek, making it 
accessible to a less highly skilled boater.  Finally, the section from Burrells Ford to 
Highway 28 (BF-28) falls somewhere in between the other two sections.  It is longer than 
the other two and has a great deal of flat water to paddle below Rock Gorge.  It also 
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requires  lower water levels than the upper two.  It is longer than Overflow and provides a 
more remote experience.   
  
These sections would generally become floatable when water levels measure between 2.0 
(850 cfs) and 2.5 feet (1400 cfs) at the Highway 76 gauge (except GS-BP).  USGS 
average daily flow data for the past 62 years shows an average of 81 days per year when 
the Highway 76 gauge measures 2.0 feet or higher (Figure H-2).  More than 50% of these 
days fall between December 1 and March 31 of an average year.  At the 2.5 level or 
higher, the USGS data shows fewer boatable days available - an average of 22 per year 
(Figure H-3).   
 

Figure H-2. Days/month when Chattooga R. flows are 
850 cfs (2.0 feet) or greater at Hwy 76 gauge
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Figure H-3. Days/month when Chattooga R. flows are 
1400 cfs (2.5 feet) or greater at Hwy 76 gauge
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As is the case with anglers, there is much value added to the boating experience by the 
remote and natural setting of the Chattooga upstream from Highway 28 (refer to the 
Scenery and Fishing Experience sections above).  Demand for these settings is increasing 
in the rapidly developing Southeast.    
     

Wilderness 
 
The Ellicott Rock Wilderness was designated by Congress in 1975 and today has a total 
of 8,271 acres in Georgia, North Carolina and South Carolina.  It is the only Wilderness 
lying in three states.  Designation as a wilderness markedly increased visitation, most of 
which occurs within the river corridor.  Opportunities to experience solitude in the river 
corridor are becoming more difficult because of this concentration of use.  The Ellicott 
Rock Wilderness encompasses a 5.2 mile section of the Wild and Scenic Chattooga River 
between Bull Pen Bridge and Burrells Ford Bridge (BP-BF).  Although the area is rugged 
and mountainous, trails accessing the Chattooga are relatively easy since they are 
primarily downhill to the river, but conversely, they are more strenuous coming out.  Day 
hiking, backpacking and angling constitute the primary human use.  
 
Trails within the Wilderness include the Chattooga Trail, which follows the river 
upstream from Burrells Ford for approximately 3.5 miles and terminates at a point about 
¼ mile north of the Ellicott Rock survey marker within North Carolina.  From that point 
the Ellicott Rock Trail travels 3.5 miles west away from the river to a trailhead on Bull 
Pen Road, and the Fork Mountain Trail travels 7.5 miles east to the Sloan Bridge Picnic 
Area on SC Highway 107.   
 
Additionally, most of the primitive/undeveloped camping in Ellicott Rock occurs along 
the river.  Rivers tend to be human attractors.  People enjoy the sound of water, views, 
and the ease of access to the water itself. 
For a broader discussion on Wilderness, refer to the “Wilderness and Roadless Areas” 
section in Chapter 3 of the Sumter Draft Environmental Impact Statement.  
 

Other Dispersed Recreation Activities 
 
This section captures the remaining dispersed recreation activities occurring along the 
Chattooga River upstream of Highway 28 not covered in the earlier sections: hiking, 
backpacking, hunting, and primitive camping. 
 
Trails where the above user groups may encounter and possibly be disturbed by the 
presence of boaters are found along the main stem of the Chattooga.  Included among 
these is the Chattooga Trail, which follows the river upstream for approximately 16 miles 
from Highway 28 to a point about ¼ mile north of the Ellicott Rock survey marker in 
North Carolina (the Foothills Trail overlaps the Chattooga Trail for approximately 7 
miles from Lick Log Creek north to a point near King Creek and the Burrells Ford Road).  
The Chattooga Trail is heavily used by hikers, backpackers and anglers, a majority, if not 
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all, of whom seek solitude during their visit to the river corridor.  The other trail, entirely 
within North Carolina, follows the river from Bull Pen Bridge upstream for 
approximately 3 miles and then turns away from the river in a northwesterly direction. 
     
Several undeveloped/primitive campsites are found all along the river near the trails.    
Also, the popular Burrells Ford Walk-in Campground is located approximately ½ mile 
south of Burrells Ford.  The site is a little more developed than the traditional primitive 
sites along the river (includes toilets), but still requires a ½ mile walk to access the site.  
The facility has several campsites, some of which are located immediately adjacent the 
Chattooga.   
 
The river is the primary attraction of the trails and sites in the corridor, where visitors 
look to commune with nature and the river, view the gorges and rapids, take a dip in the 
cool water, and experience solitude.  Opportunities to experience the latter are becoming 
a rarity. 
 

Safety 
 
The Chattooga River drops approximately 1,500 feet in elevation within the 20 miles 
from Grimshawes Bridge downstream to the Highway 28 Bridge.  The river has an ever-
changing bottom ranging from accumulations of sand and sediments to a rough and rocky 
bottom with a substantial distribution of large and irregularly shaped boulders within its 
banks.  Downed trees may also be present, particularly in the narrower sections in the 
upper reaches.    Removal of these trees would not be compatible with the Wilderness 
designation.  Whereas the combination of these attributes with recreational use results in 
inherent risks to the user, some users consider it as part of the experience defined by the 
challenge, adventure and satisfaction from knowing that natural dangers have been 
successfully negotiated. 
 
Since 1970 there have been thirty-nine fatalities on the Chattooga River.  Thirty-one of 
these were directly or indirectly associated with floating.  All but one of these floating 
fatalities were self-guided boaters, the other one being a guide on a commercially guided 
training trip.  Ten fatalities are known to be associated with the use of rafts, nine with 
kayaks, four with canoes, two with inner tubes, and one with an inflatable kayak.   
 
The Forest Service promotes safety on the river in a variety of ways including the 
requirement to use protective equipment in certain sections; by prohibiting some kinds of 
craft in some sections; by restricting paddling alone in some sections; by posting 
pertinent information on maps, brochures, websites, and signs. 
 

Search and Rescue 
 
The states have delegated authorities for search, rescue and recovery activities on the 
Chattooga River to local Sheriff’s departments.  The Forest Service cooperates in search, 
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rescue and recovery efforts with local Sheriffs, Search and Rescue organizations, the 
South Carolina Department of Natural Resources (DNR), Outfitter/Guide Companies, 
and other entities under a Memorandum of Understanding that defines authorities, roles, 
responsibilities, and operating procedures. 
 
According to Andrew Pickens Ranger District staff (Borgen, pers. com.), a range of five 
to ten search and rescue operations are conducted each year associated with boaters on 
the Chattooga River.  Most deal with self-guided boaters, the majority of which are not 
very highly impactive (i.e. generally associated with people who do not return from a trip 
at the originally scheduled time).  However, a small number of these operations can be 
and are generally associated with fatalities or accessing and transporting injured persons 
from remote areas.  Since January of 1993, seven fatalities were associated with boating 
while four were associated with hiking or swimming.  
 
 
 

ENVIRONMENTAL/SOCIAL CONSEQUENCES - RECREATION 
 

Scenery 

Alternative B, D, F and I – No Action 

Direct and Indirect  
 
All river users would continue to experience the river above Highway 28 in its natural, 
free-flowing state, without roads or development alongside it.  The character of the river 
is ever-changing as natural processes occur, trees fall, rocks shift, and water levels 
fluctuate.  As use of the corridor continues to grow, indirect effects including litter, 
trampling of understory vegetation, human waste, and burning of downed wood at 
isolated locations (e.g. primitive campsites) would be mitigated to protect the resources 
and the experiences.  These effects would tend to be focused from Highway 28 upstream 
to the Ellicott Rock survey marker, an area of the river that is trailed and heavily used by 
hikers, backpackers and anglers.   
 

Cumulative 
 
Probable future actions include the reconstruction of the Highway 28 Bridge and the 
paving of Burrells Ford Road and associated parking near the Burrells Ford Bridge.  
There are no plans to increase parking capacity or access points in order to help limit 
future use in the area.  These actions would cause a short-term, localized impact to 
scenery.  Considering these activities, there are no current or foreseeable activities that 
would cause any cumulative effects to scenery. 
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Alternatives E and A 

Direct and Indirect 
 
A greater number of river users would experience the river above Highway 28 in its 
natural, free-flowing state, without roads or development alongside it.  The character of 
the river is ever-changing as natural processes occur, trees fall, rocks shift, and water 
levels fluctuate.  There may be additional visual impacts than in Alternatives B, D, F and 
I since there is a new user group in the mix.  As use of the corridor grows, indirect effects 
including litter, trampling of understory vegetation, human waste, and burning of downed 
wood at isolated locations (e.g. primitive campsites, put-ins, take-outs, portages, and 
lunch stops) would be mitigated to protect the resources and the experiences.  These 
effects would tend to be focused from Highway 28 upstream to the Ellicott Rock survey 
marker, an area of the river that is trailed and heavily used by hikers, backpackers, 
anglers, and now boaters.   
 

Cumulative 
 
Probable future actions include the reconstruction of the Highway 28 Bridge and the 
paving of Burrells Ford Road and associated parking near the Burrells Ford Bridge.  
There are no plans to increase parking capacity or access points in order to help limit 
future use in the area.  These actions would cause a short-term, localized impact to 
scenery.  Considering these activities, there are no current or foreseeable activities that 
would cause any cumulative effects to scenery. 
 

Fishing Experience and Fisheries Management 

Alternative B, D, F and I – No Action 

Direct and Indirect  
 
There would be no changes in fisheries management or fishing experience under these 
alternatives.  The zoning that has been in place for over 25 years will continue to mitigate 
potential conflicts between boaters and other dispersed recreation users.  Boating would 
continue to be restricted in the 21 river miles upstream of the Highway 28 Bridge, but 
would still occur downstream to Tugaloo Lake.  Anglers would continue to experience 
high quality fishing opportunities enhanced by the remote settings and solitude that are 
such an integral part of the Chattooga experience.   
 

Cumulative  
 
No cumulative effects to the fishing experience or fisheries management would be 
expected under these alternatives.  
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Alternative E 
 
Under this alternative, the river from NC Road 1107 (Grimshawes Bridge) downstream 
to the Highway 28 Bridge would be open to boating year-round at all water levels.    The 
analysis assumes that most boating would be precluded naturally (self-regulating) in the 
section from Grimshawes Bridge to Bull Pen Bridge until water levels reach 2.5 feet 
(1400 cfs) or higher at the Highway 76 gauge.  In the two lower sections (Bull Pen - 
Burrells Ford, and Burrells Ford - Highway 28) it is assumed that most boating would be 
precluded until water levels reach 2.0 feet (850 cfs) or higher at the Highway 76 gauge.  
However, not all boaters will conform to the water level assumptions in this analysis.  
Some may attempt to float the river at lower levels (this is particularly true below the 
Burrells Ford Bridge).  Additionally, improved technology and equipment in the future 
may facilitate low water boating.   
 

Direct and Indirect 
 
Relying upon historical weather data gathered from 1939 to 2001, the Grimshawes 
Bridge to Bull Pen Bridge (GS-BP) section is expected to have an average of 22 days 
per year available for boating (see Figure H-3 below).  Of these, an average of 8 days 
occur between December and February.  Of the 14 days remaining, about 6  (40% of 14) 
would most likely occur on weekends and holidays. 
 
This section is expected to have the lowest boating use of all the three sections above 
Highway 28, in part because it is expected that there will be fewer available days for 
boating, on average, and in part because of its inherent technical difficulty and smaller 
size.   
   
This section also appears to have the lowest angler use of the three sections.  Although 
data from Georgia and South Carolina DNR angler surveys is not conclusive (Table H-2), 
it appears to suggest that fishing declines significantly at flows of 2.5 feet (1400 cfs) or 
higher as measured at the Highway 76 gauge.  Therefore, the potential for undesired 
encounters between anglers and boaters is most likely lowest in the GS-BP section.  
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Table H-2.  Results from the 1987 GA DNR Roving Angler Survey and the 1998-99 SC DNR 
Angler Survey (near stocking points) 

 

Survey 
Flows at 
Hwy 76 

gauge (ccs) 

Number 
of Survey 

days 

Percent 
Survey 
days 

Total 
Number 

of 
Anglers 

Percent 
Anglers

Average 
Number of 

Anglers 
per 

Survey 
day   

1987 <850 167 87% 303 87% 1.8   
  850-1400 23 12% 44 13% 1.9   
  >1400 3 2% 0 0% 0.0   
  TOTAL 193   347   1.8   
                

1998-99 <850 33 70% 469 67% 14.2   
  850-1400 11 23% 217 31% 19.7   
  >1400 3 6% 16 2% 5.3   
  TOTAL 47   702   14.9   

The GA DNR Study was conducted between Ellicott Rock and Big Bend Falls, and the SC DNR Study  

was conducted near stocking points within the BF-28 section.       

 
 
Table H-3.  Average Annual (1939-2001) Days available for Boating by Alternative and River Section 
derived from USGS mean daily flow data at the Highway 76 gauge on the Chattooga River

 

Alternative 
Stream 
Section 

 

Boatable 
days 

available 
per year 

 

Subset of 
Boatable days -

Dec through 
March 

 
Subset of 

Boatable days - 
April through Nov

 

Subset of Boatable days 
falling on 

weekends/holidays - April 
through Nov 

 

B,D,F,I GS-BP   0   0  0  0  

  BP-BF   0   0  0  0  

  BF-28   0   0  0  0  

                   

E GS-BP   22   11  11  4  

  BP-BF   81   42  39  16  

  BF-28   81   42  39  16  

                   

A GS-BP   0   0  0  0  

 BP-BF  0  0  0  0  

 BF-28  11  11  0  0  

                     
GS-BP = Grimshawes to Bull Pen Bridge; BP-BF = Bull Pen to Burrell’s Ford Bridge; BF-28 = Burrells Ford to Highway 28 

 
 
Correspondingly, when compared to the other two sections above Highway 28 (BP-BF 
and BF-28), the potential for undesired encounters between anglers and boaters at access 
points (Grimshawes and Bull Pen Bridge) is most likely lowest in this section. 
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The Bull Pen Bridge to Burrells Ford (BP-BF) section is expected to have an average 
of 81 days per year available for boating (see Figure H-2 above).  Of those, an average of 
22 occur at the 2.5 level or higher, leaving 59 days where the potential for undesired 
encounters between anglers and boaters would most likely be highest (since trout fishing 
is expected to decline significantly at the 2.5 foot level or higher at the Highway 76 
gauge).   
 
Of the 59 days remaining in an average year, most of the potential undesired encounters 
between anglers and boaters would be expected on the 39 days falling between March 
and November, and of these, the highest potential would be on the 16 days (40% of 39) 
attributed to weekends and holidays spread over the 9-month period.   
 
This section is expected to have higher boating use than the GS-BP section, in part 
because there would likely be more days available for boating, and in part because the 
section is not deemed as technical. 
     
Angler use in this section is also expected to be higher than the GS-BP section, especially 
near the Burrells Ford area.  In the GA DNR survey, backcountry anglers used 57% of 
survey days falling between 2.0 and 2.5 feet at the Highway 76 gauge, while 100% of the 
SC DNR survey days conducted near stocking points at the same water levels were 
fished.  Therefore, potential encounters between anglers and boaters is likely on the 59 
days per year that would most likely be available for boating between 2.0 and 2.5 feet.  
This does not account for boaters who may attempt to float the river at lower levels, or 
for changes in equipment and technology that facilitate this action. 
Correspondingly, potentially undesirable encounters between anglers and boaters at 
access points in this section will most likely be higher than in the GS-BP section.  Most 
encounters would probably occur at Burrells Ford (particularly between 2.0 and 2.5 feet 
at the Highway 76 Bridge).  
    
The Burrells Ford to Highway 28 (BF-28) section is also expected to have an average 
of 81 days per year available for boating (see Figure H-2 above).  As in the BP-BF 
section, an average of 22 days will probably occur at the 2.5 level or higher, leaving 59 
days where the potential for encounters between anglers and boaters would most likely be 
the highest.   
 
Of the 59 days remaining in an average year, most of the potential for undesired 
encounters between anglers and boaters would be expected on the 39 days falling 
between March and November, and of these, the highest potential would be on the 16 
days (40% of 39) attributed to weekends and holidays spread over the 9-month period. 
   
This section is expected to have higher boating use than the BP-BF section because it is 
the lowest and widest of the three sections, and is likely to have more opportunities for 
boating below the 2.0-foot threshold.  
 
Angler use is expected to be higher than in the BP-BF section also, especially in the 
Burrells Ford and Highway 28 areas.  This is due to the intensive fisheries management 
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program in this section (see “Affected Environment” section).  Therefore, the number of 
days per year when anglers might potentially encounter and be disturbed by boaters 
would be greater than in the BP-BF section.  Again, this does not account for boaters 
who may attempt to float the river at lower levels, or for changes in equipment and 
technology that facilitate this action. 
 
Although the GA and SC DNR survey data is not conclusive, the primary difference in 
angler use between the BP-BF and BF-28 sections appears to be the anglers fishing near 
stocking areas.  This group is heavily concentrated in the BF-28 area.   
 
Undesired encounters between anglers and boaters at access points are expected to be 
higher than in the BP-BF section.  Most of this interaction would probably occur at 
Burrells Ford (particularly between 2.0 and 2.5 feet at the Highway 76 Bridge).  Highway 
28 Bridge would most likely be the next highest in terms of interactions, while Big Bend 
Road would be the least since it is not a stocking point and not as many anglers 
congregate there. 
 

Summary 
 
As discussed above, encounters between anglers and boaters will occur under this 
alternative, many of which may be undesired by one or both users.  Because a significant 
number of these encounters may be undesired, user conflicts are very likely to result.  
They may occur when boaters pass directly through areas being actively fished where a 
broken line, entanglement or other interference with the fishing activity takes place.  
Conflicts can also occur when an actual encounter (visual or auditory) brings about a loss 
of solitude.  The BP-BF and BF-28 sections appear to have the highest likelihood for 
conflict. 
 
Similarly, conflicts might arise between anglers and boaters at access points from 
competition for limited parking, or when boaters congregate at the put-in or take-out and 
actually interfere with or otherwise disturb the fishing activity.  Potential for these types 
of conflicts appear to be highest at Burrells Ford Bridge, followed by Highway 28. 
 
Also, as mentioned earlier, not all boaters will conform to the water level assumptions in 
this analysis.  Some may attempt to float the river at lower levels (this is particularly true 
below the Burrells Ford Bridge).  Additionally, improved technology and equipment in 
the future may facilitate low water boating, and could thereby increase the number of 
undesired encounters and the potential for conflict.   
 
 
From a solitude standpoint, backcountry anglers would most likely be the group whose 
experience would be most negatively affected from undesired encounters with boaters 
(Durniak and Keefer, pers. com).  This is because most of these anglers prefer to 
commune with nature and experience their activity apart from other users, especially 
those users whose activities have the potential to disturb or conflict with their desired 
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experience.  A group of boaters would almost certainly be an intrusion to their 
experience, particularly if the angler were wading.  As the number of daily encounters 
increases, the greater the impact to the solitude experience – not to mention the potential 
for interfering with the fishing activity itself.  These types of encounters would be 
expected to increase in the future through natural growth of both activities, and also as 
the greater boating public discovers this new opportunity on the nationally renowned 
Chattooga River.  As a result of undesired encounters and the potential for conflict, it is 
very likely that displacement of some of the anglers may also ensue. 
 
In a recent study of anglers who are members of the Rabun and Chattooga River Chapters 
of Trout Unlimited (Bixler and Backlund 2002), most respondents indicated that if the 
Chattooga were not able to meet their desired experience for whatever reason, they would 
likely select another river to secure that experience rather than selecting another activity.  
Fifty-one percent of the respondents indicated that they had between one and three 
substitutes, while thirteen percent indicated that they had no substitute for the Chattooga.  
The three most frequently listed rivers that were considered acceptable substitutes for the 
Chattooga are the Davidson, Nantahala, Tuckaseegee, and Chauga Rivers. 
  

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (on high use weekends) will be mitigated by road design features 
and designated parking spaces.  This may cause parking to be even more of a premium, 
especially on those days when angling and boating activities have the highest potential to 
overlap.  
 

Alternative A 

Direct and Indirect 
 
Under this Alternative, boating would be allowed from Burrells Ford downstream to the 
Highway 28 Bridge from December 1 through March 31 at water levels measuring or 
exceeding 2.5 feet (1400 cfs) at the Highway 76 gauge.  
 
According to USGS average daily flow data for the past 62 years, an average of 11.4 days 
are available for boaters at the 2.5 level or higher (see Figure H-3 above) between 
December 1 and March 31.  Of these, about 5 days (40%) would be expected to fall on 
weekends or holidays.   However, since enforcement of the 2.5 foot level is expected to 
be difficult, at best, it can be expected that some boating will occur on dates before 12/1 
and/or after 3/31 and at levels less than 2.5 feet during the 12/1 through 3/31 time period. 
Despite this unlawful use, overall boating use under this alternative is expected to be less 
than is expected for the BF-28 section under Alternative E (Table H-3).  This is because, 
according to historical data, there would most likely be fewer available days for boating, 
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and because those days would most likely occur from December through March, during 
the colder months of the year.  
   
Angler use at this time of year and at the specified water levels is also expected to be 
relatively low in comparison to other periods of time throughout the year.  Although the 
angler survey data (GA DNR 1987, and 1998-99 SC DNR) is not conclusive, it appears 
to suggest that trout fishing in the BF-28 section declines at flows of 2.5 feet or higher as 
measured at the Highway 76 gauge.   
 
The 1998-99 SC DNR survey (targeting anglers fishing within ¼ mile of stocking points) 
reported 16 anglers on one of the three random survey days where flows were 2.5 feet or 
higher (the other two survey days reported zero).  The SC DNR data appears to suggest 
that these anglers may be more responsive to stocking times than to actual water levels 
(at least at levels slightly over 1400 cfs and below). 
 
Encounters between anglers and boaters will likely occur under this alternative.  A 
significant number of these encounters may be undesired and could lead to conflicts, 
especially during the mid-February through March time period, as stated earlier. 
Undesired encounters could lead to conflicts.  The highest potential for conflict would 
most likely be present at access points.  Conflicts could arise here from competition for 
limited parking, or when boaters congregate at the put-in or take-out and actually 
interfere with or otherwise disturb the fishing activity.  Potential for undesired encounters 
and possible conflicts appear to be highest at Burrells Ford Bridge, followed by Highway 
28. 
 
Also, as discussed earlier, not all boaters will comply with the stipulated time period and 
2.5 foot threshold because of difficulties with enforcement and implementation.  
Noncompliance would increase the potential for encounters, thereby increasing the 
potential for disturbances and conflict.   
 
In a recent study of anglers who are members of the Rabun and Chattooga River Chapters 
of Trout Unlimited (Bixler and Backlund 2002), most respondents indicated that if the 
Chattooga were not able to meet their desired experience for whatever reason, they would 
likely select another river to secure that experience rather than selecting another activity.  
Fifty-one percent of the respondents indicated that they had between one and three 
substitutes, while thirteen percent indicated that they had no substitute for the Chattooga.  
The three most frequently listed rivers that were considered acceptable substitutes for the 
Chattooga are the Davidson, Nantahala, Tuckaseegee, and Chauga Rivers. 
In summary, encounters between anglers and boaters (and consequently the potential for 
conflict) appear to be less than in the BF-28 section under Alternative E.   
   

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (on high use weekends) will be mitigated by road design features 
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and designated parking spaces.  This may cause parking to be even more of a premium, 
especially on those days when angling and boating activities have a higher potential to 
overlap (most likely when the “put and take” program starts sometime between mid-
February and March, as stated earlier).    
 

Whitewater Boating Experience 

Alternatives B, D, F, and I 

Direct and Indirect 
 
Under these alternatives, boating would continue to be restricted in the 21 miles of river 
upstream of the Highway 28 Bridge, along the main stem of the Chattooga.  Boating 
would still occur downstream to Tugaloo Lake, while “creek-boating” would still occur 
on other rivers and tributaries in the area.  Some of these waters include the French 
Broad, Big Laurel, Thompson, Wilson Creek, Linville Gorge, Cullasaja, Horsepasture, 
Santeetlah, and multiple runs of the Pigeon in North Carolina; the Tallulah, Conesauga, 
and Mill Creek in Georgia, along with Big Creek, Holcombe, Overflow and Stekoa in the 
Chattooga watershed itself; and the Chauga, Brasstown, and Whitewater in South 
Carolina. 
 

Cumulative 
 
No cumulative impacts have been identified. 
 

Alternative E 

Direct and Indirect 
 
Under this alternative, the river from NC Road 1107 (Grimshawes Bridge) downstream 
to the Highway 28 Bridge would be open to boating year-round at all water levels.  
However, boating is assumed to be precluded naturally (self-regulating) in the section 
from Grimshawes Bridge to Bull Pen Bridge until water levels reach 2.5 feet (1400 cfs) 
or higher at the Highway 76 gauge.  In the two lower sections (Bull Pen - Burrells Ford, 
and Burrells Ford - Highway 28) boating is assumed to be precluded naturally until water 
levels reach 2.0 feet (850 cfs) or higher at the Highway 76 gauge.  However, not all 
boaters will conform their activities to the water level assumptions provided in this 
analysis.   
    
The Grimshawes to Bull Pen Bridge section (GS-BP) will likely be less popular than the 
lower two sections because it is considered more difficult by most boaters and requires 
more water to navigate.  Based on historical weather data, this section averages 22 days 
per year available for boating (Table H-3). 
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The Bull Pen Bridge to Burrells Ford section (BP-BF) arguably offers the most favorable 
combination of characteristics for a variety of boaters and will likely be the most popular 
of the three-headwater sections.  This section is considered a “creeking” opportunity, but 
is considered less difficult and less dangerous than nearby Overflow Creek, making it 
accessible to less skilled boaters.  Based on historical weather data, this section averages 
81 days per year available for boating (Table H-3). 
  
The Burrells Ford to Highway 28 section (BF-28) falls somewhere in between.  It is 
longer and more remote than the upper two sections and Overflow Creek.  It is 
considered more difficult than the BP-BF section due to Big Bend Falls and the Rock 
Gorge section, but less demanding than Overflow Creek.  This section has the capacity to 
be used at lower water levels in comparison to the upper sections.  Based on historical 
weather data, it has an average of 81 days available for boating per year (Table H-3).  
 
Competition for parking may be an issue when angling and boating activities, as well as 
other non-boating activities have the potential to overlap. 
 

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (on high use weekends) will be mitigated by road design features 
and designated parking spaces.  This may cause parking to be even more of a premium, 
especially on those days when angling, boating, and other activities have the potential to 
overlap. 
 

Possible Mitigation Measures 
 

!"Sign river access points appropriately to discourage less experienced boaters, 
especially at Burrells Ford Bridge access.  Signs should not market the activity, 
but properly warn potential boaters.  Website and brochure information should 
also be developed that warns about the dangers without encouraging use.  

!"Do not provide additional facilities that might otherwise encourage this use.   
 

Alternative A 

Direct and Indirect 
 
Under this Alternative, boating would be allowed from Burrells Ford downstream to the 
Highway 28 Bridge from December 1 through March 31 at water levels measuring or 
exceeding 2.5 feet (1400 cfs) at the Highway 76 gauge.  According to USGS average 
daily flow data for the past 62 years, this translates into an average of 11.4 days per year 
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that would be available for “creekers” (Figure H-3 and Table H-3) December through 
March.   
 
When compared to Alternative E, historical weather data indicates that, on average, there 
are fewer opportunities in terms of potential days available for boating.  In addition, as 
compared to Alternative E, the diversity of settings in which to conduct the activity (both 
temporal and spatial) will be less.    
 
Competition for limited parking at Burrells Ford is not expected to be a significant issue 
between December and March at the 2.5 water level or higher.   
 

Cumulative 
 
Cumulative effects are not as pronounced as under Alternatives B, D, F, and I since some 
days will be made available for boating in the BF-28 section.    
 

Possible Mitigation Measures 
 

!"Sign river access points appropriately to discourage less experienced boaters, 
especially at Burrells Ford Bridge access.  Signs should not market the activity, 
but properly warn potential boaters.  Website and brochure information should 
also be developed that warns about the dangers without encouraging use. 

!"Do not provide additional facilities that might otherwise encourage this use.   
 

Wilderness  

Alternatives B, D, F, and I 

Direct and Indirect 
 
There would be no changes in wilderness management or wilderness experience under 
these alternatives.  Boating would continue to be restricted in the 21 miles of river 
upstream of the Highway 28 Bridge, but would still occur downstream to Tugaloo Lake.  
The primary attraction to the Ellicott Rock Wilderness is the Chattooga River itself.  
Most of the use in the wilderness is concentrated along the river corridor, where 
opportunities to experience solitude have become increasingly difficult.   
 
Even though limited access and parking would continue to be a problem in meeting 
demand, these conditions would also serve to mitigate overuse impacts on natural 
resources, the quality of the remote experiences, and solitude.  
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Cumulative  
 
No cumulative effects to wilderness experience or wilderness management have been 
identified under these alternatives.   
 

Alternative E 

Direct and Indirect 
 
Under this alternative, the section of river encompassed by the Ellicott Rock Wilderness 
(BP-BF) would be open to boating year-round at all water levels.  However, most boating 
would not be expected to occur until water levels reach 2.0 feet (850 cfs) or higher at the 
Highway 76 gauge.  This translates into an average of 81 days available for boating in an 
average year (Table H-3).  Of those days, 35% would be expected to occur December 
through February when hiking and backpacking use in the Ellicott Rock Wilderness is 
low (refer to the “Fishing Experience and Fisheries Management” section above for a 
discussion of the impacts of boaters on backcountry anglers).  Therefore, it is the average 
of 53 days available for boating between March and November (Figure H-2), and of 
those, the 21 or so expected to fall on weekends and holidays that appear to have the 
greatest potential to impact the solitude experience of wilderness users.  These impacts 
could be significant since opportunities to experience solitude have become increasingly 
difficult in the corridor, even without the introduction of a new user group.  This does not 
account for additional boaters who may attempt to float the river at lower levels, or for 
changes in equipment and technology that facilitate this action. 
 
 
 In the Ellicott Rock Wilderness, boater group size would be restricted to a maximum of 
12 craft and 12 boaters.   
 
As discussed above, boaters would not be expected to camp from their craft while using 
the river since the weight of the camping gear would at best impair paddling performance 
on the technical water.  They would be expected to float from put-in to take-out and stay 
on the river or on the riverbanks during the entire trip.  Therefore, vegetation loss, soil 
compaction and erosion impacts from boaters are not expected to be significant in the 
Ellicott Rock Wilderness. 
 

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (on high use weekends) will be mitigated by road design features 
and designated parking spaces.  This may cause parking to be even more of a premium, 
especially on those days when hiking, backpacking, angling, boating, and other activities 
are likely to overlap (on an average of 39 days April through November, and especially 
on the 16 days expected to fall on weekends and holidays within that period). 
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Alternative A 

Direct and Indirect 
 
Under this Alternative, as in Alternatives B, D, F, and I, boating would not be allowed 
from Bull Pen Bridge downstream to Burrells Ford.  There would be no changes in 
wilderness management or wilderness experience under these alternatives.  Boating 
would continue to be restricted in the 5.7 miles of river between Bull Pen Bridge and 
Burrells Ford.   
 
The primary attraction to the Ellicott Rock Wilderness would continue to be the 
Chattooga River itself.  Most of the use in the wilderness is concentrated along the river 
corridor, where opportunities to experience solitude have become increasingly difficult.    
 
Even though limited access and parking would continue to be a problem in meeting 
demand, these conditions would also serve to mitigate overuse impacts on natural 
resources, the quality of the remote experiences, and solitude.  
 

Cumulative 
 
There should be no cumulative effects to wilderness experience or wilderness 
management under these alternatives.   
 

Other Dispersed Recreation Activities 

Alternatives B, D, F, and I 

Direct and Indirect 
 
There would be no changes in the experiences of hikers, backpackers, hunters and 
primitive campers under these alternatives.  Boating would continue to be restricted in the 
21 miles of river upstream of the Highway 28 Bridge, but would still occur downstream 
to Tugaloo Lake.  
 
The primary attraction to the area is the Chattooga River itself.  Most of the use is 
concentrated along the river, where opportunities to experience solitude have become 
increasingly difficult.   
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Cumulative  
 
There should be no cumulative effects to hikers, backpackers and primitive campers 
under these alternatives.   
 

Alternative E 

Direct and Indirect 
 
Under this alternative, the river from NC Road 1107 (Grimshawes Bridge) downstream 
to the Highway 28 Bridge would be open to boating year-round at all water levels.  
However, most boating use is expected to be precluded naturally in the section from 
Grimshawes Bridge to Bull Pen Bridge (GS-BP) until water levels reach 2.5 feet (1400 
cfs) or higher at the Highway 76 gauge.  In the two lower sections (BP-BF, and BF-28) 
most boating would not be expected to occur until water levels reach 2.0 feet (850 cfs) or 
higher at the Highway 76 gauge.  However, not all boaters will conform their activities to 
the water level assumptions in this analysis.  Some may attempt to float the river at lower 
levels.  Improved technology and equipment may also facilitate floating the river below 
the level assumptions in the future.    
 
The Grimshawes Bridge to Bull Pen Bridge (GS-BP) section would have probably an 
average of 22 days per year available for boating (see Figure H-3 above).  Of those, 35% 
would most likely fall between December and February when hiking, backpacking and 
primitive camping use is relatively low.   Therefore, it is the average14 days available for 
boating between March and November (Figure H-3), and of those, the 6 or so expected to 
fall on weekends and holidays that appear to have the greatest potential to impact the 
solitude experience of these user groups. 
 
As discussed earlier, this section is expected to have the lowest boating use of all the 
three sections of the Chattooga above Highway 28.  This is also expected to be the case 
for hiking, backpacking and primitive camping.   
 
The Bull Pen Bridge to Burrells Ford (BP-BF) section would have an expected average 
of 81 days per year available for paddling (see Figure H-2 and Table H-3).  Of those, 
35% would be expected to occur December through February when hiking, backpacking 
and primitive camping use in the Ellicott Rock Wilderness is low.  Therefore, it is the 
average 53 days available for boating between March and November (Figure H-2), and of 
those, the 21 or so expected to fall on weekends and holidays that have the greatest 
potential to impact the solitude experience of these user groups.   
 
As mentioned in the Wilderness section above, these impacts could be significant since 
opportunities to experience solitude have become increasingly difficult in this part of the 
corridor, even without the introduction of a new user group.  This does not account for 
boaters who may attempt to float the river at lower levels, or for changes in equipment 
and technology that facilitate this action. 
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As discussed earlier, higher boating use would be expected in this section, although 
boater group size would be restricted to a maximum of 12 craft and 12 boaters within the 
wilderness.  Use is also expected to be higher for hiking, backpacking and primitive 
camping.  
 
On average, the Burrells Ford to Highway 28 (BF-28) section would be expected to 
have the same number of days available for boating as the BP-BF section.   However, 
actual boating use is expected to be higher because this section is lower on the river and 
wider, and is likely to have more opportunities for boating below the 2.0-foot threshold.  
Hiking and backpacking use are expected to be about the same as the BP-BF section, 
while primitive camping would likely be higher due to the popularity of the Burrells Ford 
Walk-in campground.  Therefore, the addition of boating in this section would most 
likely result in a high likelihood of impacting the solitude experience of other dispersed 
recreation user groups.  As mentioned earlier, these impacts could be significant since 
opportunities to experience solitude have become increasingly difficult along the river, 
even without the introduction of a new user group.      
 
In all three sections boaters would not be expected to camp from their craft while using 
the river.  This is because the weight of the camping gear would at best impair paddling 
performance on the technical water.  They would in turn be expected to float from put-in 
to take-out and stay on the river or on the riverbanks during the entire trip.  Competition 
for primitive campsites is expected to be minimal.  The one exception would be the 
Burrells Ford Walk-in campground, especially when hiking, backpacking, and angling 
uses are likely to overlap with boating (on an average of 53 days March through 
November, and especially on the 21 days expected to fall on weekends and holidays 
within that period).  Competition for parking at Burrells Ford would likely be an issue at 
these times also, and to a lesser extent, at Highway 28 and Big Bend Road.  
 

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (on high use weekends) will be mitigated by road design features 
and designated parking spaces.  This may cause parking to be even more of a premium, 
especially on those days when hiking, backpacking, angling, boating, and other activities 
are likely to overlap (on an average of 39 days April through November, and especially 
on the 16 days expected to fall on weekends and holidays within that period). 
 

Alternative A 

Direct and Indirect 
 
Under this Alternative, boating would be allowed from Burrells Ford downstream to the 
Highway 28 Bridge from December 1 through March 31 at water levels measuring or 
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exceeding 2.5 feet (1400 cfs) at the Highway 76 gauge.  According to USGS average 
daily flow data for the past 62 years, this translates into an average of 11.4 days per year 
that would be available for boaters (Figure H-3 and Table H-3) December through 
March.  Of these, about 5 days (40%) would be expected to fall on weekends or holidays.   
 
However, since enforcement of the 2.5 foot level is expected to be difficult, at best, it can 
be expected that some boating will occur on dates before 12/1 and/or after 3/31 and at 
levels less than 2.5 feet during the 12/1 through 3/31 time period.  Despite this unlawful 
use, overall boating use under this alternative is expected to be less than is expected for 
the BF-28 section under Alternative E (Table H-3).  This is because, according to 
historical data, there would most likely be fewer available days for boating, and because 
those days would most likely occur from December through March, during the colder 
months of the year.   
 
Competition for campsites at the Burrells Ford Walk-in campground, or for parking at 
Burrells Ford or Highway 28 would likely be an issue during this time period, 
particularly mid-February through March.     
 
In summary, this section is expected to have less boating use than the GS-BP section 
under Alternative E (see Table H-3).  Hiking, backpacking and primitive camping use is 
also expected to be low during this period, so the potential for undesired encounters and 
potential conflicts with boaters is expected to be less than in the BF-28 section under 
Alternative E.   
 

Cumulative 
 
Burrells Ford Road may be improved/paved in the near future.  If so, indiscriminate 
parking near the river (especially on high use weekends) will be mitigated by road design 
features and designated parking spaces.  This may cause parking to be even more of a 
premium on the 4 days, on average, available for boating in March (2 of which could fall 
on weekends or holidays), especially if these coincide with high use days for anglers. 
 

Safety 

Alternatives B, D, F, and I 

Direct, Indirect, and Cumulative 
 
Under these alternatives boating would continue to be restricted in the 21 miles of river 
upstream of the Highway 28 Bridge, but would still occur downstream to Tugaloo Lake.  
There would be no changes expected in safety factors (direct, indirect or cumulative) on 
the river upstream of Highway 28 outside of what has been considered historical 
influences and trends.   
 

H-26 FINAL ENVIRONMENTAL IMPACT STATEMENT  
 



Alternative E 

Direct, Indirect, and Cumulative 
 
Under this alternative, the Chattooga River from NC Road 1107 (Grimshawes Bridge) 
downstream to the Highway 28 Bridge would be open for boating year-round at all water 
levels.  However, according to USGS average daily flow data for the past 62 years, 
section GS-BP would have an average of 22 days available for boating per year, while 
sections BP-BF and BF-28 would each have an average of 81 days available (see Figures 
H-2, H-3 and Table H-3).   
 
With an increase in the number of days available for boating under this alternative it is 
reasonable to assume that accidents, injuries and fatalities associated with boating would 
increase.  There may also be accidents, injuries and fatalities associated with search and 
rescue personnel dispatched to boating incidents.  
 
Lack of professionally guided trips may also contribute towards incidents that would 
otherwise be preventable.  These situations could be mitigated if less experienced boaters 
had the option of securing professional services rather than venturing out on their own. 
 
There are no current of foreseeable activities that would cause any cumulative effects to 
safety factor on the Chattooga Wild and Scenic River above Highway 28.   
 

Alternative A 

Direct, Indirect, and Cumulative 
 
Under this alternative, boating would be allowed from Burrells Ford downstream to the 
Highway 28 Bridge from December 1 through March 31 at water levels measuring or 
exceeding 2.5 feet (1400 cfs) at the Highway 76 gauge.  According to USGS average 
daily flow data for the past 62 years, this translates into an average of 11.4 days per year 
available to boaters December through March (Figure H-3 and Table H-3).   
 
With an increase in the number of days available for boating under this alternative, it is 
reasonable to assume that accidents, injuries and fatalities associated with boating would 
also increase.  There may also be accidents, injuries and fatalities associated with search 
and rescue personnel dispatched to boating incidents.  However, since the days available 
for boating are fewer than in Alternative E, impacts to safety under this alternative are 
expected to be relatively less.  Additionally, since boating is only available during the 
colder months (December through March), this would tend to inhibit boating by the less 
experienced and prepared boater.  
 
Lack of professionally guided trips may contribute towards incidents that would 
otherwise be preventable.  These situations could be mitigated if inexperienced boaters 
had the option of securing professional services rather than venturing out on their own. 

FINAL ENVIRONMENTAL IMPACT STATEMENT H-27 



 
There are no current of foreseeable activities that would cause any cumulative effects to 
safety factors on the Chattooga Wild and Scenic River above Highway 28.   
 

Search and Rescue 

Alternative B, D, F and I 

Direct, Indirect, and Cumulative 
 
Under these alternatives boating would continue to be restricted in the 21 miles of river 
upstream of the Highway 28 Bridge, but would still occur downstream to Tugaloo Lake.  
There would be no changes expected in search and rescue operations (direct, indirect or 
cumulative) on the river upstream of Highway 28 outside of what has been considered 
historical influences and trends.   
 

Alternative E 

Direct and Indirect 
 
Under this alternative, the Chattooga River from NC 1107 (Grimshawes Bridge) 
downstream to the Highway 28 Bridge would be open to boating year-round at all water 
levels.  However, according to USGS average daily flow data for the past 62 years, 
section GS-BP would have an average of 22 days available for boating per year, while 
sections BP-BF and BF-28 would each have an average of 81 days available (see Figures 
H-2, H-3 and Table H-3).  This does not account for boaters who may attempt to float the 
river at lower levels, or for changes in equipment and technology that facilitate this 
action.  
 
According to Andrew Pickens Ranger District staff (Borgen, pers. com.), a range of five 
to ten search and rescue operations per year are associated with boaters on the lower 
Chattooga.  The majority of these operations deal with self-guided boaters.   Since self-
guided boater use has averaged around 25,000 per year, it would be reasonable to 
assume, all things equal, that the number of search and rescue operations would be 
comparably less above Highway 28 (because of the fewer number of days, on average, 
that may potentially be available for boating).  
  
As a comparison, the section of Overflow Creek (a tributary of the West Fork of the 
Chattooga in Georgia) from USFS Road 86B to Overflow Creek Bridge (approximately 6 
miles) is similar to sections of the Chattooga upstream from Highway 28, although 
considered by some to be a much more technical and difficult watercourse to navigate.  It 
possesses several Class V rapids, very steep gradients, and the access into and out of the 
gorge is very difficult.  However, Tallulah Ranger District Staff do not recall any 
reported search and rescue operations involving boaters on Overflow Creek in the last 14 
years.  On the other hand, the Chattooga main stem may be more of an attraction to less 
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experienced boaters as compared to Overflow Creek simply because of its name and 
renowned reputation.   
 
Another possible proxy is the section of the Tallulah Gorge (fed by dam releases) opened 
to boaters in 1997 and managed by the Tallulah Gorge State Park in Georgia.  This is also 
considered a “creeking” opportunity with difficult access in and out of the gorge.  
According to State Park staff, no known search and rescue efforts have been undertaken 
since the river opened to boaters. 
  
When search and rescue operations do occur, a majority of them are not very highly 
impactive (Borgen, pers. com.) and are generally associated with people who do not 
return from a trip at a previously scheduled time.  However, a small number of these 
operations do involve accessing and transporting injured persons and/or fatalities from 
remote areas.  If and when these rescue operations are required above Highway 28, 
pockets of inaccessible ground in those sections could make the operation very difficult 
and costly (e.g. Chattooga Cliffs in the GS-BP section and the Rock Gorge in the BF-28 
section).  There is also inherent risk to the search and rescue workers, and at times there 
are environmental impacts from the operations themselves (e.g. use of ATV’s and other 
specialized equipment to extract fatalities or the injured, opening up closed roads, 
warming fires, wilderness impacts, etc.). 
 

Cumulative 
 
There are no current of foreseeable activities that would cause any cumulative effects to 
search and rescue operations on the Chattooga Wild and Scenic River above Highway 28.   
 

Possible Mitigation Measures 
 

!"Sign river access points appropriately to discourage less experienced boaters, 
especially at Burrells Ford Bridge access.  Signs should not market the activity, 
but properly warn potential boaters.  Website and brochure information should 
also be developed that warns about the dangers without encouraging use. 

!"Do not provide additional facilities that might otherwise encourage this use.   
 

Alternative A 

Direct and Indirect 
 
Under this alternative, boating would be allowed from Burrells Ford downstream to the 
Highway 28 Bridge from December 1 through March 31 at water levels measuring or 
exceeding 2.5 feet (1400 cfs) at the Highway 76 gauge.  According to USGS average 
daily flow data for the past 62 years, this translates into an average of 11.4 days per year 
available for boating (Figure H-3 and Table H-3).  However, as was mentioned earlier, 
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since enforcement of the 2.5-foot level is expected to be difficult, there would likely be 
additional unlawful boating use during this period.  
  
 
It may be reasonable to assume, that the potential number of search and rescue operations 
could be less (above Highway 28) under Alternative A than under Alternative E because 
there are, on average, fewer days available for boating.   
 
Additionally, restricting boating to the colder months (December through March) and 
higher water levels may discourage the less skilled and prepared boaters.  This could 
further reduce the potential need for search and rescue operations. 
 
In summary, Alternative A would likely require fewer search and rescue operations than 
Alternative E.   
 

Cumulative 
 
There are no current of foreseeable activities that would cause any cumulative effects to 
search and rescue operations on the Chattooga Wild and Scenic River above Highway 28.   
 

Possible Mitigation Measures  
 

!"Sign river access points appropriately to discourage less experienced boaters, 
especially at Burrells Ford Bridge access.  Signs should not market the activity, 
but properly warn potential boaters.  Website and brochure information should 
also be developed that warns about the dangers without encouraging use. 

!"Do not provide additional facilities that might otherwise encourage this use.   
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Foreword
This guide is intended to facilitate decision-making to define flows for recreation on regulated rivers.  It 

provides a framework and methodologies for assessing flows for recreational use.  This welcome addition 

to the Hydropower Reform Coalition’s Citizen Toolkit for Effective Participation in Hydropower Licensing 

(available at www.hydroreform.org/toolkit.asp) should help all participants, such as license applicants, 

agencies, Tribes, and citizens, satisfy the new licensing regulations of the Federal Energy Regulatory 

Commission.  Ideally, it will be used to enhance the quality of study requests and plans, as well as the 

implementation of studies and resolution of disputes. The authors are recognized experts and have been 

involved in numerous flow studies for hydropower licensing and other water resources decisions.

The guide complements and updates an earlier NPS publication, Instream Flows for Recreation: A Handbook 
on Concepts and Research Methods (Whittaker et al., 1993).  This new report provides more specific 

guidance about a phased approach and other practical aspects of conducting recreation flow assessments.

The National Park Service Hydropower Recreation Assistance program works with parties involved in 

licensing hydropower facilities regulated by the Federal Energy Regulatory Commission to ensure that public 

interests in recreation and conservation are addressed.  The program draws its authority from the Federal 

Power Act and technical assistance provisions of the Outdoor Recreation Act of 1962, the Wild and Scenic 

Rivers Act of 1968, and the National Trails System Act of 1968.  

Joan Harn, Hydropower Recreation Assistance Leader

National Park Service

Washington, DC

www.nps.gov/hydro



Flows and Recreation
A guide to studies for river professionals

Doug Whittaker, Ph.D.
Confluence Research and Consulting 

Bo Shelby, Ph.D.
Oregon State University

John Gangemi
American Whitewater / OASIS Environmental 

October 2005





Table of Contents
Introduction........................................................................................................................................................... 1

Objectives .......................................................................................................................................................... 2

Organization ..................................................................................................................................................... 3

Conceptual perspective.......................................................................................................................................... 5

A progression of study options ............................................................................................................................. 8

Desk-top options (generally Level 1) ............................................................................................................... 9

Literature review ........................................................................................................................................ 10

Hydrology information ............................................................................................................................. 11

Structured interviews................................................................................................................................. 12

Documentation needs and explicit criteria for progressing to Level 2 studies....................................... 13

Limited reconnaissance options (generally Level 2) ..................................................................................... 14

On-land boating feasibility assessment .................................................................................................... 14

On-water boating feasibility assessment................................................................................................... 16

Single flow fishability assessment.............................................................................................................. 17

Single flow “expert judgment” assessments for other recreation opportunities..................................... 18

    Documentation needs and explicit criteria for progressing to Level 3 studies ........................................ 22

Intensive study options (Level 3) ................................................................................................................... 22

Multiple flow reconnaissance assessments ............................................................................................... 22

Flow comparison surveys of experienced users........................................................................................ 24

Controlled flow studies for boating .......................................................................................................... 26

Controlled flow studies for fishability ...................................................................................................... 30

Supply and demand/use assessments........................................................................................................ 36

Integration and trade-offs: Combining resource values .................................................................................... 41

Sidebars:

     Hydropower licensing and recreation .............................................................................................................. 6

     Flow regimes, long-term effects, and recreation............................................................................................ 20

     Flows and aesthetics ........................................................................................................................................ 23

     Problems with “blind” controlled flow studies for boating .......................................................................... 29

     Flows, fish habitat, fishability, and fishing success......................................................................................... 32

     Roles and responsibilities during controlled flow studies............................................................................. 34

     Study needs for “new” license applications.................................................................................................... 38

References............................................................................................................................................................. 42

Photography credits ............................................................................................................................................. 44



Flow regimes have important long-term effects on a river’s 

biophysical characteristics such as aquatic habitat, but 

fl ows also affect “fi shability” or “angler habitat.” Studies 

can defi ne fl ow needs for different types of 

fi shing opportunities.

Right: Oregon’s Upper Klamath River at 350 cfs.

Many early fl ow-recreation studies 

focused on whitewater boating, an 

activity where fl ows have dramatic 

effects. Flows determine whether a river 

is runnable by boaters with different 

skills or craft, and affect the size and 

power of hydraulics that create interest-

ing whitewater. 

Left: Faraday Diversion Reach on 

Oregon’s Clackamas River at 1,220 cfs.
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Some recreation users are unaware that fl ows affect 

their activities. Careful studies can document how 

fl ows affect important conditions in “recreation 

habitats” such as this swimming area on California’s 

Klamath River at 600 cfs.

Instream fl ow, the amount of water in 
a river, fundamentally affects recreation 
quality in most river settings.  In the short 
term, fl ows determine whether a river 
is boatable, fi shable, or swimmable, and 
they affect attributes such as the challenge 
of whitewater or the aesthetics of the 
“riverscape” (Brown, Taylor, & Shelby, 
1991; Whittaker et al., 1993; Whittaker & 
Shelby, 2002).  Longer term fl ow regimes 
(e.g., over a period of years) may also 
have effects on fi sh populations and other 
ecological resources (Bovee, 1996; Richter 
et al., 1997; Tharme, 2002), riparian 
environments (Jackson & Beschta, 1992), 
or channel features such as beaches, pools, 
and riffl es (Hill et al., 1991).  Many of 
these are critical for specifi c types of 
river recreation. 

Instream fl ows are commonly 
manipulated on regulated rivers through 
dam releases or out-of-stream diversions; 
as a result, fl ow management has become 
one of the most important issues on the 
river conservation agenda (Stanford et al., 
1996; Poff et al., 1997; Richter et al., 1997).  
Natural resource agencies (e.g., U.S. Forest 
Service, National Park Service, Bureau 
of Land Management, U.S. Fish and 
Wildlife Service) have been interested in 
assessing the impacts of fl ow regimes on 
recreation, and studies of fl ow-recreation 

relationships have become common 
in most Federal Energy Regulatory 
Commission (FERC) licensing processes 
(see sidebar on “Hydropower Licensing 
and Recreation”).  Flow-recreation issues 
are also relevant in other river-related 
issues such as navigability or water rights 
adjudications, or during reviews of federal 
dam operations.  

Considerable work on fl ow and recreation 
has occurred in the past two decades 
(Brown et al., 1991; Shelby, Brown, & 
Taylor, 1992; Whittaker & Shelby, 2002), 
and a variety of methods have been 
developed (see Whittaker et al., 1993 
for a review).  While these are effective 
approaches and methodological tools, 
applications and integration into decision-
making processes have been uneven.  For 
a variety of reasons, including varying 
study quality, recreation interests may have 
diffi culty competing with other resources 
in regulated river decision-making.  

Several reasons help explain varying study 
quality.  First, studies have generally been 
designed to answer specifi c questions 
in arenas such as FERC licensing, water 
adjudications, or navigability proceedings.  
This means that few studies have been 
conducted as part of a systematic research 
program that could expand the scope of 

studies, encourage basic research, and link 
related elements across studies.  

Second, studies are generally conducted 
by non-academic consultants or in-house 
utility staff.  These professionals have 
fewer incentives to publish in the scientifi c 
literature, which limits information 
transfer.  Informal “networking” remains 
the primary conduit for transmission 
of “knowledge” about how to conduct 
effective studies or integrate results.  

Third, there has been limited guidance 
from agencies (FERC or others) about 
standards for conducting and using 
studies.  This allows the quality and scope 
of studies to vary case-by-case depending 
upon the level of interest, expertise, and 
support from individual agencies, utilities, 
researchers, or advocacy organizations. 

Some of these problems are systemic and 
challenging.  However, clear standards for 
conducting and using studies would be a 
major improvement, particularly in FERC 
license proceedings.  This paper offers a 
start toward that goal by recommending a 
conceptual perspective and a progression 
of study options, and then reviewing 
protocols, responsibilities, and products 
involved in those options.   



Wading-based fi shing is dramatically affected by 

fl ows because depths and velocities determine 

access to fi shable water. 

Below: During a fl ow study on California’s Pit 

River, anglers evaluated fl ows from 150 to 1,800 cfs 

(600 cfs shown here). 
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Objectives

The overall goal of the paper is to 
summarize ideas for improving fl ow-
recreation research and its integration 
into decision-making (particularly FERC 
processes on regulated rivers).  Specifi c 
objectives are to: 

•  Provide a conceptual perspective that 
 differentiates descriptive versus 
 evaluative information.   

•  Develop a progression of study options, 
 with increasing resolution provided at 
 each level, to help identify research 
 needs in specifi c situations. 

•  Review elements associated with study 
 options, clarifying and standardizing 
 terminology for methods or 
 study outputs.

•  Review common roles and 
 responsibilities of agencies, utilities, 
 consultants, and stakeholders.    

•  Identify study outputs or products 
 needed at various stages in the 
 progression to ensure that results 
 can be integrated into decision-
 making processes.

•  Discuss broader challenges in 
 integrating recreation study results 
 with those for power and non-
 power resources.  

•  Consider how study information 
 is used to develop cost-effective and 
 benefi cial protection, mitigation, and 
 enhancement measures (PMEs) to 
 include in project licenses.  

In addressing these objectives, the 
primary aim is to provide a common 
understanding of fl ow-recreation 
study issues for both researchers and 
“professionals” who review that research.  
We include researchers, consultants, 
and staff from interest groups, agencies, 
and utilities under this label, but it also 
extends to interested recreation users or 
advocates who may become involved in 
fl ow-recreation work.  In order for these 
professionals to work together effectively, 
they need to be able to “speak the 
same language.”

At the same time, we caution readers 
that this document does not provide all 
the information necessary to conduct 
the various study options.  Quality 
fl ow-recreation studies require a range 
of social science and logistical skills, 
and experience adapting concepts and 
methods to specifi c cases.  Similarly, a 
growing literature of technical reports may 
suggest examples of key study elements 
(e.g., question formats in a survey 
instrument or questionnaire), but these 
cannot be blindly applied.  Questionnaire 
development is a proportionally small 
part of most study efforts, and the ability 
to tailor questions and analysis to each 
new case is critical.  Accordingly, we have 
not provided example survey instruments 
or report fi ndings, although these are 
widely available in study reports or 
journal articles cited in the references.  
Researchers interested in methodological 

details of various study types are urged 
to more closely review this literature; this 
document is designed for a more general 
audience of river professionals who might 
be considered the “critical consumers” of 
fl ow-recreation research. 

Finally, this document focuses on studies 
common to FERC licensing efforts, but 
many of these study options are relevant 
in other river “decision environments” 
such as navigability and water rights 
adjudications, or reviews of federal dam 
operations (e.g., Corps of Engineers or 
Bureau of Reclamation projects).  In 
each of these cases, the common need is 
to understand how fl ow regimes affect 
recreation quality or use, and then 
integrate that information with fi ndings 
from other resource areas.  Similarly, 
resources to study these relationships are 
often constrained, which puts a premium 
on effi cient and focused studies.  



Organization

The paper is organized by sections on 1) a 
conceptual perspective; 2) a progression of 
study options; 3) a review of study options; 
and 4) integration, trade-offs, and inserting 
fi ndings into decision-making processes.

The document also provides a series of 
“sidebars” interspersed through the text.  
These short discussions of related topics 
are identifi ed by a box outline. Separate 
sidebars are provided on:

• Hydropower licensing and recreation

• Flow regimes, long-term effects, 
 and recreation

• Flows and aesthetics

• Problems with “blind” fl ow studies 

• Flows, fi sh habitat, and fi shability

• Roles and responsibilities 
 during fi eldwork

• Study needs for new license 
applications 

Photos illustrating key concepts or study 
fi ndings are also interspersed throughout 
the report.  Highlighting central ideas 
from the document, these photos and 
captions also convey the breadth and 
depth of fl ow-recreation studies or the 
issues they have addressed.  

“Controlled fl ow studies” are a powerful tool, allowing 

resesarchers and recreation users to evaluate a range 

of fl ows over a short period of time. These studies 

are common for relicensing projects that have bypass 

reaches. Different study options provide different levels 

of resolution about fl ow effects on recreation; this guide 

helps river professionals recognize the “right tool for 

the job”. 

Left: Pit 3 Dam releases 1,800 cfs on California’s Pit 

River; this bypass reach has historically provided base 

fl ows about 150 cfs.
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Even small dams can affect hyrdaulics, riparian 

vegetation, and channel characteristics, which in turn 

affect the type and quality of recreation opportunities. 

Left: This diversion dam on California’s Hamilton 

Branch of the North Fork Feather River typically leaves 

base fl ows less than 50 cfs. This provides good fi shing, 

but boating requires about 250 cfs. The 95 cfs release 

shown here was boatable on the river’s upper segment, 

but not on the steeper lower segment.

Flows affect depths, velocities , and water quality, 

important attributes for swimming. Less swift fl ows 

may be better for children or less skilled swimmers, but 

lower fl ows may be too shallow or appear stagnant. 

Right: Taylor Creek, a tributary to 

Oregon’s Rogue River.



Conceptual Perspective

Flows and Recreation:
A Guide for River Professionals

5

Assessing flows for any resource requires 
a conceptual framework; one option is 
shown in Figure 1.  Flow is the variable 
driving the system, and it can come from 
natural or human-regulated sources.  
Flow, in turn, affects resource conditions.  
Immediate effects are related to hydraulics 
(depth, velocity, width, wetted perimeter, 
and turbulence), but longer-term effects 
occur though interactions with channel 
geomorphology and riparian vegetation.  
Taken together, hydraulics, channel 
morphology, and riparian vegetation form 
a dynamic system of resource conditions 
that define biophysical and recreation 

“habitats.”  Combinations of resource 
conditions associated with a given flow 
regime, in turn, provide resource outputs.  
Broad categories of outputs include 
recreation opportunities (e.g., whitewater 
boating, wading-based fly fishing, family 
swimming and wading) and biophysical 
resources (e.g., quality of a sport fishery, 
amphibian populations, beach size 
or abundance).   

To the extent that flow regimes can 
be managed to produce different 
combinations of outputs, the final element 

Figure 1. A framework for assessing flows for recreation or other resources.

in the framework assesses resource 
trade-offs.  Here the framework moves 
from the “descriptive” arena (where 
scientists determine how flows affect 
resource conditions and outputs), to 
the “evaluative” arena (where decision-
makers, resource managers, and interest 
groups consider the desirability of 
different combinations of outputs; Shelby 
and Heberlein, 1986).  These evaluations 
are generally made in decision-making 
processes (such as FERC license 
proceedings) where social values are often 
central (Kennedy and Thomas 1995).     
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The Federal Energy Regulatory Commission regulates operating 
licenses for approximately 2,500 hydropower dams across the 
country, with most operated by private utilities or public utility 
districts.  Licenses are usually granted for periods of 30 to 50 
years; when those licenses expire, utilities must apply and receive 
a new license to keep operating a facility.  Since 1993, FERC 
has issued or renewed more than 350 hydropower projects 
throughout the nation.  Over the next decade, FERC is expected 
to consider licenses for an additional 200 projects.  

The Electric Consumers Protection Act (ECPA, 1986) rewrote 
“the rules of the game” for assessing and mitigating impacts 
of projects, so relicensing generally requires consideration of 
issues that played little part in an “old” license.  ECPA requires 
FERC to give “equal consideration to power and non-power 
values” when issuing hydropower licenses, so impacts on all 
these resources must be studied during relicensing and possibly 
mitigated in the new license.  Reservoir and downstream river 
recreation qualify as “non-power values,” and regulations 
subsequent to ECPA led to a formal role for the National Park 
Service to provide advice or represent recreation interests in 
relicensing processes.  Agencies that manage land affected by 
hydropower projects (e.g., the U.S. Forest Service, Bureau of 
Land Management, U.S. Fish and Wildlife Service) have similar 
responsibilities to represent a variety of environmental values, 
including recreation.  

Licensing processes are complex, multi-year resource planning 
and decision-making efforts that generally have three major 
phases, although these are handled in slightly different ways 
depending upon whether a “traditional” (TLP), “alternative” 
(ALP), or “integrated” (ILP) process is being used.  Until 2004, 
licensees chose between traditional and alternative processes 
(and several of these processes are on-going and “grandfathered” 
in), but since that time the ILP is the “default” process (although 
licensees can still request to use the TLP or ALP).  

The first phase involves assembling existing information 
about the project and potentially affected resources.  This 
helps identify information gaps that will lead to discussions 
about which studies should be conducted to assess impacts for 
alternative operation or mitigation scenarios.  With traditional 
or alternative processes, a “first stage consultation package” was 
the end point in this effort.  With the ILP (and all future TLP 
or ALP efforts), a “preliminary application document” (PAD) is 
the corresponding product, and it is guided by the standard of 
“existing, relevant, and reasonably available information.” 

The second phase focuses on developing study plans, 
completing the studies, and integrating findings across resource 
areas.  In traditional and alternative processes, this is usually 

a two- to three-year effort that culminates in draft and final 
license applications from the utility.  In some cases, settlement 
discussions between utilities, agencies and stakeholders may also 
be a part of this phase.  Most of studies described in the present 
document typically occur during this phase.          

The third phase focuses on resolving conflicts between the 
utility, agencies, and stakeholders through an impact analysis 
conducted by FERC through a National Environmental Policy 
Act (NEPA) planning process.  NEPA planning requires 
developing a range of reasonable alternatives, assessing 
environmental impacts for each, public involvement, and 
decision-making by an interdisciplinary team.  In traditional 
and collaborative FERC processes, scoping, alternatives, and 
impact analyses generally evolved from studies in the second 
phase.  In the ILP, scoping for the NEPA track starts when 
the PAD is released and studies are developed, but alternative 
development and impact analysis still typically occur after 
studies are completed.  

The final result of a NEPA-based decision is a license to build 
and/or operate a project with “articles” that prescribe operations 
and mitigation.  When settlements between utilities, agencies, 
and stakeholders occur, FERC generally incorporates them into 
the NEPA process and final license.   

Detailed comparisons between these licensing processes are 
beyond the scope of this document, but a few other differences 
between the license processes are notable.  With a traditional 
licensing process, utilities generally retain greater control over 
the contents of draft and final license applications, although 
there are specific consultation requirements to encourage 
consideration of stakeholder or agency concerns and sometimes 
a more collaborative hybrid process is used. When disputes arise 
FERC is responsible for resolving them, but this generally occurs 
later in the process.  

With an alternative licensing process, utilities, stakeholders, 
and agencies are encouraged to develop study plans and 
applications in a more collaborative fashion, hopefully 
increasing efficiency and avoiding some of the later-stage 
disputes common in traditional approaches.  However, 
collaboration can be time-consuming and labor-intensive, and 
consensus may still be difficult (requiring FERC 
dispute resolution).    

The recently-developed integrated licensing process is 
an attempt to address some of these deficiencies. The ILP 
prescribes earlier FERC participation, more formalized agency 
and stakeholder collaboration or consultation roles, and an 
accelerated schedule that includes concurrent NEPA issue 

SIDEBAR
Hydropower Licensing and Recreation 
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FERC will “relicense” about 200 hydropower projects over the next decade, and many of these will affect recreation. FERC rules 

require utilities to assemble existing recreation information, develop study plans, conduct studies, and discuss findings with 

stakeholders. These efforts provide excellent opprotunities for research and planning that result in “on-the-ground” actions. Above: 

Release from Faraday Diversion Dam on Oregon’s Clackamas River during a controlled flow study.

scoping while studies and the license application are being 
developed.  The ILP also creates a formal process for addressing 
conflicts about studies requested to provide information 
for potential mandatory conditioning of licenses by federal 
and state agencies, or Tribes. This formal process includes 
participation from an “outside” expert for the resource area 
in question.

ILP regulations prescribe rigorous justifications for studies 
and earlier, binding approval of studies by FERC. The goal is 
to minimize “additional information requests” (by agencies 
or stakeholders) and help licensing processes stay on a tighter 
schedule. Study requests must include: (a) study goals and 
objectives; (b) resource management goals or public interest 
considerations; (c) existing information and the need for more 

information; (d) the connection between project operations, 
resource effects, and potential license requirements; (e) study 
methods consistent with generally accepted practice; (f) an 
assessment of study effort and costs; and (g) reasons whys 
the applicant’s proposed studies would not be sufficient. It is 
premature to assess how well this new process will work. 
  
With all processes, agencies and stakeholders have general 
responsibilities to help identify recreation issues; determine 
study needs; assist with study design, conduct, or evaluation; 
help integrate study results into application proposals; and 
facilitate settlements between agencies, utilities, and stakeholder 
groups.  The present document is designed to help clarify those 
roles and responsibilities
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Deciding upon the appropriate “degree 
of resolution” is a major issue in flow-
recreation studies.  Some rivers have 
extensive recreation use that is clearly 
flow-dependent and affected by project 
operations; here more intensive and 
detailed efforts are necessary.  On other 
rivers, the potential for a recreation use 
may be unknown (e.g., whitewater boating 
on a bypass reach, fishing for a species that 
could be reintroduced), or the use may be 
only marginally affected by flows that the 
project does not substantially affect.  In 
these cases, less intensive studies may 
be required.  

Given the potential diversity of situations, 
it is difficult to specify a single set 
of standards for a “sufficient” study.  
Instead, we recommend a progressive 
approach with “phased” efforts of 
increasing resolution.  All studies have 
to provide similar initial information 
about recreation opportunities, their 
likely dependency on flows, and potential 
project effects.  However, more intensive 
or detailed studies will only be prescribed 
in situations that merit them.  To be 
effective, this approach needs 1) a clear 
sequential framework; 2) standardized 
terminology for various study options; 
3) agreement about which study options 
provide which degree of resolution; and 4) 
explicit decision criteria to help determine 
whether the study needs to continue to the 
next level.  

The following framework suggests three 
levels of resolution, with distinct study 
options generally linked to each level:  

• Level 1 – “desk-top” options:  This is 
the initial information collection and 
integration phase.  It usually focuses 
on “desk-top” methods using existing 
information, or limited interviews with 
people familiar with flows and recreation 
on the reach.  

• Level 2 – limited reconnaissance options: 
This increases the degree of resolution 
through limited reconnaissance-based 

studies, more intensive analysis of existing 
information, or more extensive interviews.  

• Level 3 – intensive studies:  This 
substantially increases the degree of 
resolution through more intensive 
studies, which may include multiple flow 
reconnaissance, flow comparison surveys, 
or controlled flow studies.     

This framework has been applied 
successfully in FERC relicensing 
proceedings, and it has the potential to 
improve studies or applications in several 
ways.  First, it focuses resources on those 
river reaches with greater interest to the 
recreation community or with greater 
impacts from project operations, while 
reducing workloads on reaches with less 
interest and lesser project effects.  This 
streamlines costs by prioritizing reaches 
more “deserving” of additional study.  This 
is especially useful at hydropower projects 
with multiple dams, powerhouses, and 
river reaches, where prioritization and 
efficiency are particularly important. 

Second, it provides a transparent and 
defensible record for all entities (e.g, 
Licensees, stakeholder groups, and 
agencies) regarding the “sufficiency” of 
effort.  This should lead to more efficient 
licensing or adjudication proceedings, and 
limit challenges.  

Third, it helps standardize methodologies 
and improves comparability across 
situations.  This should improve the 
quality of study products and allow them 
to be more efficiently used in license 
proceedings or other decision-settings.   

Fourth, the increased transparency of the 
phased approach allows information to be 
shared earlier in the process, particularly 
across resources.  This allows an earlier 
discussion of potential conflicts between 
flow needs for different resources, 
which may help researchers design 
studies that address solutions to those 
conflicts.  Integrating information across 
resources is a major challenge in licensing 

proceedings; the earlier potential conflicts 
are articulated, the more likely researchers 
can provide information about trade-offs 
or potential ways to address them.   

Finally, there are efficiencies in conducting 
coordinated studies, particularly if 
controlled flow releases are part of the 
study design.  Although it is beyond the 
scope of this report, there appear to be 
similar benefits of using a progressive 
approach with aesthetics, fisheries, or 
other resource studies, with parallel 
types of work at the desk-top, initial 
reconnaissance, and intensive study levels.  
Formally recognizing these levels and 
coordinating study needs can help reduce 
the costs of studies and encourage inter-
disciplinary exchanges throughout the 
study process.        

The remainder of this guide reviews 
elements for each study option, including 
1) objectives; 2) typical approaches; 3) 
products; 4) typical responsibilities of 
agencies, utilities, and advocacy groups; 5) 
“additional issues” to highlight challenging 
tasks or suggest protocols that characterize 
more successful efforts; and 6) “cautions 
or limitations” that may restrict use of an 
option or require additional information 
from other study options.    
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Intensive studies are needed when recreation opportunities are flow-dependent and affected by project operations. 

Above: Boating on Oregon’s Upper Klamath River is dramactically affected by a power-peaking regime that can 

fluctuate from 350 and 2,800 cfs in one day. A controlled flow study examined flows between 700 and 1,700 cfs 

(shown here) to more precisely specify flow ranges for different opportunities if peaking operations were constrained. 

“Desktop analysis” options are useful for developing information about existing or potential recreation 
opportunities, facilities, physical characteristics of the river, and recreation-relevant hydrology.  In some 
cases, desktop methods may help develop rough estimates of flow ranges for different opportunities. The 
three options are:

• Literature reviews
• Hydrology summary
• Structured interviews

While these could be done as Level 1 efforts that are part of a first-stage consultation package or pre-
application document (PAD), they may also be employed more intensively as part of Level 2 efforts.  

Under new ILP rules, resource agencies and FERC discourage significant analysis of existing information 
without a study plan (particularly if the PAD is being developed without extensive agency or stakeholder 
input), with the standard being “existing, relevant, and reasonably available information.” 
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Level 1 literature reviews include guidebooks, 

which provide general information about river 

characteristics and types of recreation opportunities. 

Boating guides often discuss fl ows and gages, and may 

recommend fl ows for different skill levels. However, 

guidebooks are essentially the opinion of a single 

author, and the “quality” of those opinions varies 

depending upon the author’s skill, experience, and the 

level of detail they provide.

Objective
Review and summarize existing 
documents with information about 
recreation opportunities or the river’s 
physical characteristics that make it 
attractive for recreation.  

Typical approach
Literature searches via the web, libraries, 
or agency collections, with systematic 
documentation of sources and fi ndings.  
The effort may include summaries or basic 
analysis of agency use information.  

Product
Summary of recreation opportunities, 
facilities, use, and physical characteristics 
in a report.   

Responsibilities
Utilities (or their consultants) have 
primary responsibility, but agencies and 
stakeholders may provide documents or 
access to fi les.  

Additional issues
A “brainstorming” session among agencies 
and stakeholders may help identify 
documents; physical searches of agency 
fi les sometimes produce useful “gray 
literature” or use statistics.  

Physical characteristics that should be 
listed for any segment include: length, 
gradient, channel type, access locations, 
and facilities. 

Extensive analysis of use data is usually 
unnecessary at this stage, but a summary 
of typical averages and peak levels can 
be helpful.  Qualitative discussion of 
seasonal or weekly use patterns may also 
be important.

The summary should be systematic and 
comprehensive, organizing information by 
recreation opportunities and associating 
appropriate physical characteristics or use 
data with each.  

Cautions & limitations: 
Guidebooks are often a good “fi rst source” 
for a river’s physical characteristics and 
general description, but fl ow ranges 
or hydrology information from them 
should be used with caution.  The level 
of accuracy and rigor varies considerably 
among guidebooks, and evaluations 
represent the opinion of the 
author(s) only.  
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Summarizing recreation-relevant hydrology usually involves re-organizing hydrology records. Above: Daily hydrographs for two 

segments on California’s Lower Kern River illustate variable irrigation releases coupled with a steady hydropower diversion. Orga-

nizing information for an example recreation season shows how flows drop on weekends (adversely affecting boating). 

Objective
Summarize recreation-relevant hydrology, 
describe project “plumbing,” and identify 
existing and potential operational 
constraints on existing or alternative flow 
regimes. 

Typical approach  
Search for relevant summary hydrology 
data, usually from the USGS, state water 
resource departments, land managing 
agencies, and utilities.  Assemble and 
summarize recreation-relevant findings 
that may include graphs and tables for 
typical or example recreation seasons.

Product
Summary hydrology section in a report.    

Responsibilities
Utilities (or their consultants) have 
primary responsibility, but agencies may 
be able to provide access to key hydrology 
data or summaries to make this effort 
efficient (and non-duplicative).  

Additional issues 
The amount of analysis and presentation 
involved in this task depends on the 
resolution needed.  For a Level 1 report, 
summaries of existing information or 
example hydrographs from an average year 
may be adequate; more intensive analyses 
and presentations are usually necessary 
to reach a higher degree of precision 
common for a Level 2 or 3 effort.  

Cautions & limitations
Daily, monthly, or annual averages are 
often used to summarize hydrology, but 
these statistics may be insufficient if they 
mask important variability.  For example, 
averages at a daily peaking facility may 
not reflect a flow that occurs for any 
substantial length of time.  

In nearly all cases, summary hydrology 
data for a key gage or hydrology reports 
for the larger relicensing effort will not 
be sufficient.  Raw hydrology data, gage 
statistics, project operational constraints, 
and similar information commonly need 
to be “re-packaged” to focus on recreation-
relevant flows or seasons.  The goal is a 
clear and concise summary to illustrate 
how the system works or could be 
operated to provide flows for recreation.   
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Experienced users (right) or locals (above) may have 

considerable knowledge about recreation use and fl ow 

effects. Structured interviews help capture this 

information, but careful documentation and attention 

to “representativeness” are important. 

Structured Interviews

Objective
Collect and organize information 
about “local knowledge” of the river, 
recreation opportunities, and potential 
fl ow effects. The source is experienced 
users or resource experts.   

Typical approach  
Identify a list of experienced recreation 
users or resource experts, usually 
through networking.  Develop 
questions for identifying opportunities, 
potential fl ow effects, or other relevant 
issues.  Conduct the interviews (with 
documentation), analyze responses, and 
summarize fi ndings.  

Product
Summary sections in a Level 1 report 
will identify existing and potential 
recreation opportunities, describe 
whether those are likely to be fl ow-
dependent, and suggest potential fl ow-
related issues or assessments (if possible).   
Lists of interviewees and systematic notes 
from interviews are commonly provided 
in appendices.  

Responsibilities 
Utilities (or their consultants) have 
primary responsibility, but agencies 
and stakeholders can help develop the 
networking sample, or review interview 
questions and fi ndings.   Recreation 
groups can be particularly helpful for 
fi nding individuals that use the river 
for recreation.   

Additional issues
Collaborative development and review 
of interview lists by agencies and 
stakeholders is often helpful to ensure the 
interviewees represent a suffi cient diversity 
of user types.  

Systematic documentation of interview 
notes can make fi ndings in a Level 1 report 
more transparent.  

The number of interviews and level 
of coding and analysis involved in 
this task depends on the resolution 
needed.  For a Level 1 report, even a few 
interviews, limited qualitative summaries 
of interview results, and occasional 

“personal communication” citations may 
be adequate.  For a Level 2 or 3 report, 
more interviews, quantifi ed analysis or 
responses, and summary statistics or 
graphs may be more appropriate.   

Cautions & limitations
Interview panels may be small in a Level 1 
effort, limiting the usefulness of statistics 
to represent group evaluations about fl ows 
or access.  Interview information is best 
for learning about a river’s characteristics, 
past use, and potential fl ow-related issues 
rather than defi nitive evaluations for 
specifi c groups.

“Representativeness” of panels is a major 
issue, especially when interviewees 
are developed through “self-selection” 
techniques (e.g., requests for interviewees 
made through a newsletter or on a list 
serve).  Active networking designed 
to reach different parts of a recreation 
community is likely to be more successful.      
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Some fi shing opportunities are less fl ow-

dependent than others. Shore-based fi sh-

ing with spinning gear on Alaska’s Kenai 

River (left) is excellent through a wide 

range, from mid-summer high fl ows to 

lower fall fl ows. In these situations, a 

well-documented Level 1 effort may 

be suffi cient. 

Documentation Needs and Explicit Criteria for Progressing to Level 2 Studies

A Level 1 report should integrate fi ndings 
from the study options above, clearly 
documenting information sources, 
summarizing fi ndings, and linking those 
to raw data when appropriate.  The report 
should identify recreation opportunities 
along the river, suggest whether there are 
fl ow-dependent attributes for each, and 
assess whether project operations are likely 
to have impacts on those opportunities.  
When there are multiple opportunities or 
reaches with potential project effects, these 
should be prioritized from those requiring 
more to less information. 

Agency and stakeholder review is critical, 
but how that is accomplished depends on 
the licensing model in use (traditional, 
collaborative, or integrated; see sidebar).  
In general, the earlier this report can be 
completed and distributed, the better.  
This allows more time to develop intensive 
studies (if or when those are necessary), 
and can help direct resources to the 
opportunities and reaches that need 
them most.  It also can serve as an “early 
warning” to work groups in other resource 
areas (e.g., fi sheries, cultural) about which 
recreation opportunities are likely to have 
fl ow-related impacts, and it may lead to 
early articulation of likely fl ow regime 

requests.  The exchange of information 
between resource work groups is among 
the most challenging aspects of relicensing 
efforts, and early Level 1 information 
allows that to begin sooner.    

One output of the report should 
be explicit decisions about whether 
additional study is necessary for each 
opportunity and reach.  While the utility 
and consultants typically make the case 
for these decisions in their report, review 
by agencies and stakeholders (via working 
groups) can make those decisions more 
collaborative, or allow early identifi cation 
of disputes.  This should limit additional 
information requests later in the process.     

Ultimately, the decision is whether Level 1 
information is suffi cient, or if additional 
study is necessary.  This decision rests on 
answers to several questions:  

• Are there fl ow-dependent recreation 
 opportunities on the river segments?  

•  Are fl ow-dependent opportunities 
 affected by project operations?

• Are fl ow-dependent recreation 
 opportunities “important” relative 

to other resources or foregone 
power generation?  If certain recreation 
opportunities will not be considered 
when determining project operation 
decisions (e.g., if agencies and 
stakeholders agree that fl ow releases 
will be primarily driven by biological 
needs for an endangered species), more 
detailed information about fl ows may 
be unnecessary, and Level 1 information 
may be suffi cient (assuming it 
documents stakeholder and agency 
agreement about this evaluation). 

• Does Level 1 information precisely 
defi ne fl ow ranges and potential 
project effects for each fl ow-dependent 
opportunity?  For example, fl ow ranges 
for a commonly boated whitewater 
reach may be suffi ciently well-known 
and agreed upon, and there may be no 
need for additional study.  

If none of these questions are answered 
affi rmatively, Level 1 information is 
probably not suffi cient, and more 
intensive study (Level 2 or 3) may be 
necessary. 
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If recreation opportunities are fl ow-dependent but lack precise information about fl ow needs 
or project effects, some on-site (fi eld) reconnaissance is typically needed.  Several options are 
described below, offering distinct ways of enhancing information developed in Level 1.  Study 
options for boating, fi shability, and other types of recreation are discussed separately.   

On-Land Boating Feasibility Assessment

Objective 
Assess the feasibility and potential quality 
of boating opportunities, and estimate 
rough fl ow ranges by scouting a reach (or 
reaches) from on-land (or by wading the 
channel if fl ows are low enough). These 
usually occur when the reach has no 
history of previous boating use.   

Typical approach
Identify a short list of experienced boaters 
and agency staff familiar with the river 
to participate in the reconnaissance.  
Develop an evaluation form to address 
issues identifi ed in Level 1.  Conduct the 
reconnaissance by walking or driving 
along the reach, encouraging discussion 
among participants.  Summarize opinions 
about the feasibility of boating, types of 
opportunities, possible fl ow ranges, and 
potential project effects.  

Product 
Summary of reconnaissance effort and 
fi ndings.  Lists of participants, evaluation 
results, and discussion notes may be 
provided in appendices.  

Responsibilities  
Utilities (or their consultants) have 
primary responsibility, but agencies and 
stakeholders commonly participate in 
the reconnaissance and may be asked to 
formally evaluate reaches, opportunities, 
or fl ows.  Recreation groups can 
provide valuable assistance rounding 
up participants.  If an evaluation form 
is developed, working groups typically 
review the format and content.  Logistics 
for the reconnaissance are usually worked 
out among participating utilities, agencies, 
and stakeholders (see sidebar on fi eldwork 
roles and responsibilities).  

Additional issues
Composition of the participants is critical.  
The number of participants may be small, 
but they should represent the diversity 
of recreation opportunities likely to be 
at issue on the reach.  Stakeholder and 
agency agreement on composition may be 
useful.     

Evaluating a dry or nearly dry bypass 
reach may be challenging, so there are 

advantages to scheduling reconnaissance 
during potentially boatable fl ows if 
possible.  In some cases, fl ow releases for 
the reconnaissance may be arranged, and 
they can dramatically increase the power 
of these assessments.    

The reconnaissance may lay the logistical 
groundwork for more detailed study at a 
later date.  On-land boating assessments 
also may be a planned interim step when a 
controlled fl ow study is expected; in these 
cases, fewer participants and a professional 
judgment-level analysis rather than 
formalized evaluations may be suffi cient 
and will minimize costs.     

Cautions & limitations
On-land boating assessments may suggest 
whether a river is boatable, but they are 
unlikely to provide precise assessments of 
fl ow ranges.  They are helpful for assessing 
safety issues for an on-water assessment 
and narrowing fl ow ranges for additional 
study, particularly on more challenging 
(higher gradient) rivers.  

Limited Reconnaissance Options
(Generally Level 2)

A limited reconnaissance of the Middle 

Klamath River at 650 cfs suppplemented 

interview information about fl ow ranges for 

different types of boating. This was a marginal 

fl ow for technical rafting through narrow 

rapids such as Dragon’s Tooth.
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Left: An on-land study on Wash-

ington’s Chelan River helped 

determine if whether boating was 

feasible in a gorge with limited 

access and a gradiant over 400 

feet per mile. After observ-

ing three fl ows in a single day, 

participants recommended an 

on-water controlled fl ow study.

Below: During the subsequent boating study on the Chelan 

River, kayakers successfully ran the gorge at 275, 390 and 

475 cfs. A settlement agreement between the utility and 

stakeholders provides for boating fl ows in the future.

Below: During an on-land boating feasibility study, 

participants hiked Alaska’s Cooper Creek (below) at 

approximately 60 cfs. Four waterfalls (inset) were not 

boatable, but some sections would provide Class III-IV 

opportunities at fl ows over 100 cfs. Challenging access, 

the short length, and several better alternatives in the 

region would limit demand, so an on-water boating 

study was unnecessary.
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On-Water Boating Feasibility Assessment

Objective
Assess the feasibility and potential quality 
of boating opportunities and estimate fl ow 
ranges by boating the river at a single fl ow.       

Typical approach  
Similar to an on-land boating assessment, 
experienced boaters usually participate 
in the reconnaissance, and an evaluation 
form may be developed to quantify 
fi ndings.  The difference is that the 
reconnaissance includes boating on the 
reach.  Focus group discussion after 
the run is used to summarize opinions 
about the feasibility of boating, types of 
opportunities, possible fl ow ranges, and 
potential project effects.  

Product  
Summary of reconnaissance effort and 
fi ndings.  List of participants, evaluation 
results, and discussion notes may be 
provided in appendices.  

Responsibilities  
As with on-land boating assessments, 
utilities (or their consultants) have 
primary responsibility, but agencies and 
stakeholders commonly participate in 
fi eldwork and review the evaluation form.    
Recreation groups can provide valuable 
assistance rounding up participants.   

Additional issues
As with on-land boating assessments, 
composition of the participants is critical 
and may be improved with stakeholder 
and agency review.

Safety and liability issues may be 
important, particularly on reaches that 
have had little or no previous boating use, 
or have more challenging whitewater (see 
sidebar on safety and liability).

On-water boating assessments may be a 
planned interim step when a controlled 
fl ow study is planned; when this occurs, 

fewer participants and a professional 
judgment-level analysis rather than 
formalized evaluations may be suffi cient 
and minimize costs.  The feasibility 
assessment may lay groundwork or 
provide valuable logistical information for 
later in-depth studies.

Cautions & limitations
On-water boating feasibility assessments 
at a single fl ow may demonstrate whether 
boating is possible, but they are unlikely 
to provide precise estimates of fl ow ranges 
for boating (unless the range is narrow 
and reconnaissance fortuitously occurred 
within that range).

An on-water boating study on the Lower Carmen By-

pass Reach on Oregon’s McKenzie River was conducted 

at 330 cfs. Kayakers successfully boated the reach, but 

the short run had diffi cult access, many log portages, 

and less-interesting-than-expected whitewater. Ad-

ditional boating studies were not recommended.
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Single Flow Fishability Assessment

Objective  
Assess the potential quality of fi shing 
opportunities, and estimate fl ow ranges, 
through reconnaissance of the river at a 
single fl ow.       

Typical approach 
Parallel to boating feasibility assessments, 
experienced anglers usually participate 
in the reconnaissance, and an 
evaluation form may be used.  Focus 
group discussion after reconnaissance 
helps summarize opinions about the 
likely availability of different fi shing 
opportunities (defi ned by species, tackle, 
and technique), possible fl ow ranges, and 
potential project effects.  

Product
Summary of reconnaissance effort and 
consensus fi ndings.  Lists of participants, 
evaluation results, and discussion notes 
may be provided in appendices.  

Responsibilities
Utilities (or their consultants) have 
primary responsibility, but agencies and 
stakeholders commonly participate in 
fi eldwork and review the evaluation form 
or list of participants.    

Additional issues 
Fishability assessments typically occur 
from land, but it may be useful to have 
anglers wade or boat the river if those 
are a common component of target 
opportunities.  

It is challenging to assess a diversity of 
potential fi shing locations during a short 
assessment period (a few hours or a day).  
Similarly, there are trade-offs between 
the number of sites and the quality of 
assessments, or between organized visits 
to specifi c locations and more “freelance” 
evaluations by individual anglers.  These 
decisions are typically made on a case-
by-case basis after considering segment 
characteristics, likely fi shing opportunities, 
existing use, or other factors.  

Fishability assessments may be 
unnecessary or less formal if a controlled 
fl ow study is expected, or anglers currently 
use a reach (and work can document their 
use patterns and fl ow ranges of interest).  
Unlike boating, the “feasibility” of fi shing 
is usually not in question; the focus is on 
the quality of access to fi shable water at 
different fl ows.   

As with boating feasibility assessments, 
composition of the participants is 
important and may be improved by 
including local area guides or review by 
stakeholders and agencies.   

Fishing assessments need to address 
potentially confounding evaluation issues 
related to longer-term fi shing success or 
the condition of the fi shery.  For more 
information, see sidebar on “fi shability, 
fi shing, and the fi shery.” 

Cautions & limitations
Fishability assessments at a single fl ow 
may be able to demonstrate whether a 
fl ow provides fi shable water, but they are 
unlikely to provide precise fl ow ranges for 
different opportunities (unless the range is 
narrow and a fl ow in that range 
was assessed). 

Fishability studies are only one 
component of assessing fl ow needs for 
fi shing opportunities.  Fishability studies 
generally focus on access to fi shable water, 
offering less information about long term 
fi shing success or effects on the fi shery 
(see sidebar on these distinctions).          

Flows for boat-based fi shing may be different from 

fl ows for wading or shore-based fi shing. 

 Right: Situk River, Alaska, where most anglers wade, 

but some use boats to access fi shing areas. 



Objective 
Assess the potential quality of other 
recreation opportunities such as 
swimming, tubing, or general riverside 
recreation, and estimate fl ow ranges from 
reconnaissance at a single fl ow.  The types 
of recreation considered in these studies 
are rarely associated with organized 
advocacy groups, but  they are represented 
by NPS in relicensing proceedings.

Typical approach 
Similar to single fl ow boating 
and fi shability assessments, these 
reconnaissance-based efforts usually 
involve on-site evaluations by recreation 
consultants familiar with the target 
opportunities.  Participation by swimmers, 
tubers, or others is not common, but 
could be incorporated.  Photos of key 
sites and conditions, along with rough 
measurements of key features (e.g., pools, 
current speed) are useful.  If participants 
are involved, focus groups would 
also occur.     

Product  
Summary of reconnaissance effort and 
fi ndings.  A list of participants, evaluation 
results, photos, measurements, and 
discussion notes may be provided in 
appendices.  

Single Flow “Expert Judgment” Assessments for Other Recreation Opportunities

Responsibilities
As with other feasibility assessments, 
utilities (or their consultants) have 
primary responsibility, but agencies and 
stakeholders commonly participate in 
fi eldwork and review the evaluation form.    

Additional issues
Participants in these activities may not 
be particularly fl ow-sensitive, so their 
participation is optional.  However, 
interviews with local swimmers or tubers 
about their activities can be important.  
Defi ning target opportunities with 
suffi cient specifi city is probably the critical 
step, and can be enhanced with interview 
information from agencies or local users.  
These assessments typically occur from 
the shore in tandem with assessment 
efforts for boating and fi shing.  There 
are logistical challenges to conducting 
comprehensive assessments for multiple 
activities in a single reconnaissance.  

Simple measurements of pool areas, 
depths, or current velocities may enhance 
descriptions of recreation opportunities or 
conditions created by fl ows. 

There are challenges assessing a diversity 
of potential recreation locations during a 
short assessment period, with trade-offs 
between quantity and quality.  Identifying 
representative locations or reaches 
for swimming or tubing evaluations 
may increase effi ciency, but assumes 
homogeneity among locations.  

Feasibility assessments for other recreation 
opportunities may be unnecessary if a 
controlled fl ow study is planned, or people 
currently use a reach for swimming, 
tubing, or other recreation (and can 
describe their use patterns and fl ow ranges 
of interest).  For some opportunities, 
having evaluators swim or tube a reach 
may be useful.  

Cautions & limitations
Expert judgment assessments at a single 
fl ow may ascertain whether particular 
activities are possible, but they are 
unlikely to provide precise fl ow ranges for 
opportunities (unless the range is narrow 
and a fl ow in that range was assessed).         

Tubers on California’s Lower Kern River illustrate 

differences betwen relaxed fl oating (bottom photo) 

and more challenging tubing (top photo) that have 

different fl ow needs.
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General riverside recreation is usually “enhanced” by 

fl ows rather than “dependent” on them. Left: Waders 

and swimmers at an undeveloped recreation area on 

California’s Lower Kern River at 400 cfs. These 

activities were observed at study fl ows ranging 

from 400 to 1,200 cfs.

Swimming areas on many rivers include “jumping rocks” that require adequate pool depths for safety. Measuring pool depths at 

different fl ows can help researchers determine how fl ows affect these kinds of opportunities. Above: Oregon’s Rogue River
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Most of the studies in this document 
focus on short-term or direct effects 
of fl ows on recreation, but long-term 
or indirect effects of fl ow regimes can 
also be substantial (Shelby et al., 1992; 
Whittaker et al., 1993).  For example, 
fl ow regimes may affect riparian 
vegetation and the extent to which it 
encroaches on the river channel; the 
size, frequency, and distribution of 
beaches or other channel features; water 
quality; and aquatic and terrestrial 
species that use these ecosystems.  These 
in turn affect “habitats” for boating, 
angling, camping, bird watching or 
other recreation activities. 

It is beyond the scope of this document 
to review research on this wide range 
of long-term effects; each area has a 
well-developed literature and research 
protocols.  In addition, many of these 
biological and physical resources receive 
considerable attention in relicensing or 
other regulated river decision-making.  
But connections between their work and 
recreation impacts are seldom carefully 
developed or made explicit, even though 
effects can be profound.  

A few issues deserve consideration 
as river professionals look for ways 
to integrate fi ndings from long-term 
biophysical studies with recreation 
information.

Beaches provide “recreation habitat’ for camping and 

swimming. High fl ows and sediment sources are needed 

to clean and replenish beaches, a biophysical process 

often affected by water development. 

Above: The number and size of beaches in Grand Can-

yon have decreased since Glen Canyon Dam was built.

Low fl ow regimes can produce warm temperatures with impacts such as 

stagnant pools and algae blooms. 

Left: California’s Klamath River.

SIDEBAR
Flow Regimes, Long-Term Effects, and Recreation 

First, most long-term effects are not 
observable through reconnaissance-based 
or controlled fl ow studies, so assessing 
these effects may default to a comparison 
of current and pre-project conditions (to 
the extent these are even known).  This 
may be helpful for describing how the 
current regime has altered the biophysical 
environment, but it is less useful for 
describing the effects of alternative future 
operation regimes and the “habitats” they 
may create. 

Second, recreation controlled fl ow studies 
focused largely on short term effects 
typically release fl ows well below bankfull 
levels, so they are probably not capable 
of triggering substantial geomorphic 
or riparian vegetation changes that 
researchers can study.  Controlled fl ow 
studies can help model biological or 
physical responses to new fl ow regimes, 
but their fi ndings depend upon the 
accuracy of model “assumptions.”  For 
example, fi sh habitat modeling has 
become more sophisticated during the 
past twenty years, but it may take multiple 
years before some population-level effects 
can even be detected, and research that 
verifi es model precision has been sparse.  
Similarly, while sediment transfer and 
beach-building studies in Grand Canyon 
have been intensive and illuminating, 
experimental “fl oods” or revised operating 
regimes have yet to dramatically restore 
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Years of low fl ows allow vegetation to encroach on river channels, 

which may affect boating safety or casting space for anglers. 

Right: Vegetation obstructed visibility and blocked boating 

routes in California’s Pit 5 Bypass Reach at 250 cfs.

Flow regimes have long term effects on biophysical resources such as fi sheries. Modeling helps identify fl ow regimes to improve 

habitat, but doesn’t predict specifi c changes in fi sh populations or anglers’ fi shing success. 

Above: Bull trout are threatened on some western rivers, where relicensing efforts may suggest habitat improvements.

beaches and other geomorphic features, and no work has 
addressed direct connections between these features and the 
quality of recreation experiences in the canyon (GCMRC, 
2005).  

There is a need for more research into how recreation users 
evaluate biological and physical conditions affected by fl ow 
regimes.  For example, social science studies can identify 
important biophysical attributes for certain activities, compare 
different beach sizes or camp environments, or assess trade-
offs between different types of fi sheries.  However, to do 
so they need biological and physical scientists to specify 
alternative futures under different fl ow regimes.  Our 
experience with interdisciplinary studies suggests it will be 
challenging to get agreement about those potential futures, 
even for the purposes of studying recreation users’ evaluations.

There may be reasons for restoring certain riparian vegetation 
types, geomorphic features, or associated biological 
communities to a “natural” condition, but it should not be 
assumed that this is possible or even desirable in all cases.  On 
regulated rivers, all alternative fl ow regimes are essentially 
“designed” or “artifi cial,” and it may not make sense to consider 
the pre-project regime as the “standard.”  In most cases, 
the trade-offs are between alternative futures with different 
resource conditions and ecologies, or between different 
combinations of recreation opportunities (Schmidt et al., 
1998); a priori value judgments that label certain combinations 
as being more “natural” is not a scientifi c position.  There may 
be good reasons to recover specifi c ecological attributes that 
were present pre-project, but these goals need to be specifi ed 
explicitly rather than assumed as “inherently better.” 
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Intensive Study Options (Level 3)
For opportunities that are obviously flow-dependent and where precise information about flow needs or project effects is needed, more 
intensive effort is recommended.  Several options for different types of recreation studies are described below. 

Multiple Flow Reconnaissance Assessments

Objective
Improve precision of estimated flow 
ranges for recreation opportunities by 
assessing multiple flows.  Generally 
applicable to boating, fishing, tubing, 
or swimming on reaches with logistical 
complications that prevent evaluations 
associated with controlled flow studies 
(see additional issues below).               

Typical approach
Similar to single flow assessments, 
these differ by assessing multiple flows.  
Participation by recreation users is 
typically limited (see controlled flow 
studies below), but may be important.  
Quantitative ratings (by panels or experts) 
are commonly made for all relevant 
opportunities and conditions.  Photos of 
key sites and conditions, along with rough 
measurements of key features (e.g., pools, 
current speed) may be useful, particularly 
for non-boating and fishing conditions.  
Qualitative notes or focus group 
discussions after are used to summarize 
opinions about the feasibility or quality 
of different types of opportunities at 
different flows.    

Product 
Summary of reconnaissance efforts and 
findings.  A list of participants, evaluation 
results, photos, measurements, and 
discussion notes may be provided in 
appendices.  Usually presented in a 
report that is supplemental to Phase 1 
and 2 reports.  

Responsibilities 
As with other assessments, utilities 
(or their consultants) have primary 
responsibility, but agencies and 
stakeholders commonly participate in 
fieldwork and review evaluation forms.    

Additional issues
Multiple-flow assessments that rely on 
expert judgments usually occur when 
logistical constraints make it difficult to 
assemble or maintain an evaluation panel.  
Example problems might include the 
inability to control flows (necessitating 
opportunistic fieldwork when natural 
flows are close to target levels) or difficult 
access to the river reaches.  For some 
opportunities, potential participants 
(e.g., tubers or swimmers) may not be 
particularly sensitive to flow changes (or 

able to express preferences for specific 
flows), so it may be efficient and effective 
to have experts evaluate key conditions 
(which assumes the need to carefully 
document conditions and assumptions).
   
Multiple-flow assessments often focus on 
more than one recreation activity, which 
may present logistical challenges.  Given 
trade-offs between the number of sites 
that can be assessed and the quality of 
assessments, identifying representative 
locations or reaches for more intensive 
work is critical.    

Choosing the number and increments 
of flows is a case-by-case decision that 
generally depends on Phase 1 and 2 
findings and requests from other resource 
areas (fisheries, etc.).  Assessments of two 
to four flows are common.  

Cautions & limitations
Expert judgments are often sufficient 
when supported with clear documentation 
of conditions at different flows, but user, 
agency, or stakeholder participation is 
important and powerful.      

A Level 2 report should document 
reconnaissance efforts and findings, 
possibly integrating them with Level 1 
information in a single revised report.  
Major sections need to identify specific 
recreation opportunities, identify flow-
dependent attributes, identify rough flow 
ranges (if possible), and assess whether 
project operations are likely to have 
impacts on those opportunities.  
 
Agency and stakeholder review is important, 
and may be implemented differently 
in traditional, alternative, or integrated 

Documentation Needs and Explicit Criteria for Progressing to Level 3 Studies
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planning processes.  Earlier reporting 
allows more time to plan additional work 
(if needed) or integrate findings with work 
from other resource areas.    

The report should include explicit 
decisions about whether additional 
study is necessary for each opportunity 
and reach.  The utility and consultants 
typically outline the issues in the report, 
but review by agencies and stakeholders 
(via working groups) can make those 
decisions more collaborative, or 
identify disputes.  

Deciding whether to launch more 
intensive Level 3 studies is the critical 
study output; this depends on answers 
to the same questions discussed for 
the adequacy of Level 1 efforts.  For 
opportunities where users are relatively 
insensitive to flows, or where project 
effects do not appear substantial, Level 
2 information is likely to be sufficient.  
However, if project operations are likely 
to have direct and noticeable effects and 
flow regime changes are possible, greater 
precision may be necessary.  
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Aesthetics of river environments are important in dam 
relicensing, particularly when reaches have waterfalls and 
cascades.  When aesthetics are a critical attribute, studies may 
need to address how fl ows affect them.  

A complete review of aesthetics literature related to fl ows is 
beyond the scope of this document.  However, fi ndings from 
a few studies suggest interesting generalizations.  In a study 
from the Virgin River downstream of Zion National Park, 
for example, respondents were shown video footage of fl ows 
ranging from 0 to several thousand cfs (Shelby, Whittaker, 
& Ellingham, 1994).   At low fl ows, small increments offered 
dramatic improvements in aesthetic quality; once the 
bottom of the channel was fi lled, however, there was little 
improvement from medium to high fl ows.  Professional 
judgment curves (based on onsite reconnaissance and user 
interviews) for Connecticut’s Shepaug River suggested similar 
fi ndings (Shelby & Whittaker, 1999).  In this small stream, 
even a 5 cfs dam release improved aesthetics, and above 50 cfs, 
additional water provided little aesthetic improvement.  

Other studies have evaluated paired photographs (Land & 
Water Associates, 1992), or compared evaluations among 
several photographs after controlling for other scenic features 
such as vegetation, sky, and canyon walls (Brown and 
Daniel, 1991).  In general, very low and very high fl ows were 
rated lower, although differences were small.  Computer-
manipulated images now offer opportunities to control other 
scenic features in photographs, so evaluations focus solely on 
fl ow elements.  

Methods and analysis strategies have not been standardized 
in this fi eld, but advances appear likely and should improve 
the ability to assess how alternative fl ow regimes affect 
aesthetics.  Several study options presented in this document 

are applicable to aesthetics, particularly multiple fl ow 
and controlled fl ow assessments.  Many FERC relicensing 
efforts have included descriptive studies of aesthetics (i.e., 
photo or video documentation of key reaches, rapids, or 
falls at different fl ows). But fewer studies have included an 
evaluative component where aesthetic qualities of different 
fl ows are compared, and these have often based evaluations 
on professional judgments.  The literature suggests that 
aesthetic evaluations by trained professionals may not match 
those of the general public, so studies that include recreation 
user evaluations may be important in some situations.  
Comparative fl ow surveys are probably most relevant 
study choice here, and representing different fl ows through 
photographic media provides an effi cient way to avoid having 
users observe fl ows on-site.      

Flows may have a major impact on river aesthetics, but fewer studies have 

addressed this issue.  Above: California’s Kern River.

Small increases in fl ow dramatically improve aesthetics on Connecticut’s Shepaug River (Left to right : 10, 60, and 200 cfs).

SIDEBAR
Flows and Aesthetics



Flow Comparison Surveys of Experienced Users

Objective  
Improve precision of estimated fl ow 
ranges for recreation opportunities by 
surveying experienced users.  Generally 
applicable to boating or fi shing when 
users have a history of use and they are 
“calibrated” to an existing gage.     

Typical approach
Identify panel of knowledgeable users 
(usually boaters or anglers) and develop 
contact information.  Develop survey 
instrument with sections documenting 
user experience and knowledge, use 
patterns, and evaluations of conditions 
and fl ows.  Administer survey, either by 
mail or telephone, and code responses.  
Analyze data to summarize responses, 
with attention to disaggregating dissimilar 
types of users.  Summarize fi ndings in 
a report.        

Product
Summary of methods and fi ndings.  
Methods should include descriptions of 
panel and instrument development, as 
well as potential sources of error.  Findings 
are typically presented in both tabular and 
graphic forms appropriate to the analysis.  
The fi ndings may be presented as a report 
supplemental to Level 1 and 2 reports.  

Responsibilities  
As with other assessments, utilities 
(or their consultants) have primary 
responsibility, but agencies and 
stakeholders commonly review the 
sampling frame, survey instrument, and 
analysis plans.  Agencies often possess lists 
of guides or other knowledgeable users 
(if there is a permit system) to help with 
panel development.     

Additional issues
Panel development is critical for this 
option and depends on the availability of 
knowledgeable users and an existing gage 
to which they are calibrated.  
Networking may under-sample “lower 
profi le” but knowledgeable users; 
networking that attempts to develop 
samples through multiple channels (e.g., 
guide lists, boating or angling stores, 
and launch registers) is one approach to 
minimizing these problems.   
Suffi cient panel sizes are important for 
statistical purposes, but the “minimum” 
number depends on the homogeneity 
of users and their evaluations.  Sub-
group panel sizes may be important if 
comparisons between groups are needed.         

“Boat dragging” on Alaska’s Gulkana River at low fl ows.  

Data from research trips at different fl ows supplemented 

boater survey information in this study for a water rights 

adjudication.   

Cautions & limitations
Assessing how well users are calibrated 
to a gage is important with this method.  
Pre-testing or pre-study interviews/focus 
groups should be considered to probe 
whether users really pay attention to a 
gage through the range of interest.  If 
there is confusion in how gages are used, 
controlled fl ow studies or other options 
may be necessary.  

Some users may not independently 
evaluate fl ows, and simply repeat 
“conventional wisdom” about acceptable 
or optimal fl ows for a recreation 
opportunity.  Unfortunately, this method 
is limited in its ability to distinguish 
independent evaluations from those that 
are “passed down” over the years. In cases 
where skill and equipment advances have 
occurred (e.g., new types of boats or 
fi shing techniques), this method may not 
be appropriate.

For angling, it may be challenging to keep 
evaluations of fi shability (e.g., wadeability, 
access to fi shing water) separate from 
evaluations of fl ows for the fi shery (i.e., 
their impressions of biological needs).   In 
these cases, controlled fl ow studies may 
be more useful.  For more information on 
this potential confound in any fi shability 
study, see the associated sidebar.      
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Far Left: Rafters pushing a boat into the Colorado 

River in Grand Canyon after overnight fl ow 

fl uctuations left it “high and dry.”  Flow comparison 

surveys of experienced boaters helped defi ne 

fl uctuation tolerances.

Inset: The Snake River through Hells Canyon has 

similar daily fl ow fl uctuations based on power 

demand.  Surveys showed that rafters and jetboaters 

preferred fl uctuations of less than 3,000 cfs per 

day, but could tolerate 6,000 to 9,000 cfs. Current 

operations 

fl uctuate 

12,000 cfs 

in some 

seasons. Inset: 

Consequences 

are greater for 

larger boats.     

Far Right: Lava Falls in Grand Canyon 

at about 35,000 cfs.  Experienced boaters 

are often knowledgeable about the fl ows 

that produce different types of recreation 

opportunities.  Flow comparison studies 

draw on this accumulated knowledge.

Right: A commercial jetboat runs Wild 

Sheep Rapid in Hells Canyon at 9,000 

cfs.  Flow comparison surveys were used to 

develop overall fl ow evaluation curves for 

rafts and jetboats (below).  Minimum fl ow 

needs were similar, but higher fl ows are 

better for rafts than jetboats.
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Controlled Flow Studies for Boating

Objective
Improve precision of estimated flow 
ranges for boating opportunities by 
having a panel of boaters evaluate 
several known (usually controlled) flows.  
Generally applicable to rivers without a 
gage or little history of previous use, the 
idea is to manipulate the independent 
variable – flow – which introduces a 
quasi-experimental format to evaluations.  
Assembled panels may also offer 
opportunities to roughly explore regional 
“supply” of similar rivers or “demand” for 
similar opportunities.     

Typical approach
Level 1 and 2 information is used to 
determine flow range and opportunities 
of interest.  Target flow increments are 
chosen and arranged for a short period 
of time (if possible).  In some cases, the 
study may capitalize on natural flows 
instead of controlled flows.  Boaters 
complete a pre-fieldwork survey on their 
experience and boating preferences, 
run the river at each flow, and evaluate 
flows and participate in a focus group 
after each run.  After all flows have been 
observed, participants make overall 
evaluations using a “flow comparison” 
format.  Photos and video footage of 
key rapids and conditions can provide 
useful documentation, particularly in 
combination with qualitative focus 
group notes and quantitative data from 
surveys.  Quantitative ratings (by panels 
or experts) are commonly made for all 
relevant opportunities and conditions 
(see Whittaker et al. (1993) and Whittaker 
and Shelby (2002) for more detailed 
information about survey instruments 
and analysis options).       

Products
Summary of methods and findings 
in a report.  Methods should include 
descriptions of panel and instrument 
development.  Findings typically include 
tables and graphs appropriate to the 
analysis.  Appendices typically include 

a list of participants, focus group notes, 
photo gallery, and survey instruments.  
The methods and findings may be 
presented as a report supplemental to 
Phase 1 and 2 reports.  Some utilities 
produce an edited video that highlights 
study findings with footage of key flow 
effects and interviews/focus group 
comments; these need to be coordinated 
and consistent with report findings.  

Responsibilities
These studies are more complicated and 
typically require substantial participation 
by utilities, their consultants, agencies, 
and stakeholders.  Utilities (or their 
consultants) have primary responsibility, 
but agencies and stakeholders also play 
key roles (see sidebar with more detail on 
these potential roles).     

Additional issues
There are several important issues in 
conducting controlled flow studies 
efficiently and effectively (Shelby et al, 
1998).  Some of these issues become even 
more challenging on higher gradient rivers 
with little previous use (Shelby et al. 2004).   
It is beyond the scope of this document 
to provide details on these issues, but key 
considerations are listed below:  

Study output.  The relative precision of 
qualitative and quantitative data may 
vary depending upon the size of the panel 
and how data is analyzed.  More precise 
“flow evaluation curves” or “optimal 
ranges” come from quantitative surveys of 
participants, but professional judgments 
by researchers may be sufficient if 
maintenance of a panel is difficult.  More 
precise quantitative output becomes 
important when potential for controversy 
is high.  Other resource studies typically 
generate specific incremental relationships 
between flows and resource values (e.g., 
IFIM studies), so parallel information for 
recreation is needed if careful 
assessments of trade-offs between 
resources are anticipate d.  

Sample.  Sample issues trade-off 
“representativeness” against potential cost 
or logistical complexity.  More participants 
improve precision, but they also increase 
complexity and make it difficult to 
maintain participation through a multi-
day study.  Most studies use “purposive 
sampling,” inviting participants based 
on their 1) skill and safety record, 2) 
proximity to the river, and 3) ability 
to evaluate a diversity of whitewater 
opportunities.  This requires close 
coordination with stakeholder groups.  

Flow control.  This includes technical 
limitations of dams as well as 
administrative, political, and legal 
constraints, which should not be 
underestimated (Shelby et al., 2004).  
Technical limitations on releasing precise 
flows or narrow increments can be more 
problematic on higher gradient rivers, 
because small changes in flow may create 
substantial changes in difficulty.  Lack of 
upstream storage may also constrain flow 
control (insufficient water in dry years; 
too much in wet years).  Many studies 
require careful timing and contingency 
plans, which also may have administrative, 
political, or legal constraints.  

Flow choice.  Choosing the number and 
increments of flows is a case-by-case 
decision that generally depends on Level 
1 and 2 findings and requests from 
other resource specialists (e.g., fisheries 
researchers, etc.).  Three to four flows are 
commonly assessed in these studies. 
 
Impacts on other resources.  Timing of 
boating flows may be a major concern 
for other resources.  If possible, releases 
should be timed to minimize adverse 
impacts to aquatic biota and power   
generation schedules, or at least to assess 
potential impacts (which may include 
biophysical benefits such as building 
beaches, cleaning spawning beds, 
introducing woody material, or removing 
encroaching vegetation).    
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Study complexity.  This increases with 
the number of fl ows, length of the reach, 
number of participants, and types of craft 
or opportunities under consideration.  
Controlled fl ow studies work best when 
they are focused on discrete fl ow ranges 
where more precision is needed, and 
where boating is expected to be possible 
and safe.  Rugged terrain associated 
with challenging rivers may increase the 
logistical challenges and safety/liability 
risks, which may affect panel and analysis 
considerations.  Safety priorities may also 
preclude examination of fl ows near the 

high or low ends of acceptable ranges, 
or increase costs if additional emergency 
equipment or expertise is needed.  

Cautions & limitations
Controlled fl ow studies are most useful 
where river segments are short, fl ows can 
be defi nitively controlled, river access 
is easy, and users are readily available 
(Shelby et al. 1998).  These characteristics 
are commonly found on bypass reaches 
at hydropower projects.  Applying this 
method to longer reaches without fl ow 
control is more problematic. 

California’s Pit 5 Bypass Reach during a controlled study (1,260 cfs shown here).  

The study examined six fl ows from 250 to 1,840 cfs.  Optimal ranges started about 1,200 cfs for kayaks and 1,500 cfs for rafts.     

Controlled fl ow studies for boating focus 
on immediate effects on hydraulics, but 
they may not document longer-term 
indirect effects that may be important for 
boating or other recreation.  These studies 
also may not address a diversity of fl ows 
through a season unless there are resources 
to examine many fl ows.  They are better 
suited as a tool to identify specifi c fl ows 
that may be released as an augmentation 
for one or two opportunities.      
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Hells Corner rapid on the Upper Klamath 

River at 730 cfs (top) and 1,750 cfs 

(bottom) show differences between 

“technical” rock-dodging trips and 

“standard” trips with better whitewater 

and more route options.  A commercial 

rafting industry has developed here 

because daily peaking regimes produce 

at least 1,500 cfs on most summer days, 

providing superb whitewater “action.”  

Lower fl ows are under consideration in 

relicensing, but the boating study showed 

that fl ows less than 1,300 cfs require 

smaller boats with fewer passengers, which 

are less commercially viable.

During controlled fl ow boating studies, participants report boatability problems such as “stops” and “boat drags.”   Above: At 400 cfs on 

California’s Kern River, “stuck” boats created “raft jams” as upstream boaters waited for rapids clear.  At 800 cfs, boatability problems 

were rare.        
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When controlled flow studies for boating are proposed, the 
quasi-experimental nature of the effort sometimes leads 
agency staff or stakeholders to suggest that evaluations 
should be conducted “blind” (without boaters knowing 
which flow they are assessing).  Although blind studies may 
increase “confidence” that evaluations are only based on the 
observed flow, there are several disadvantages (discussed 
below) that out weigh that advantage.

There may be safety concerns in not knowing flows, or 
the amount of change from one study flow to another, 
particularly on challenging rivers.  Although boaters in a 
blind study would probably know immediately whether a 
subsequent flow was higher or lower, information about the 
magnitude of change could be crucial for deciding whether 
they have the skill to handle it.  Boaters are accustomed 
to estimating how specific flow changes affect the level of 
challenge on other rivers; they need similar information on 
a study river.

Knowledge of study flows allows boaters to interpolate 
between flows or extrapolate beyond them for the flow 
comparison survey at the end of a study.  If they don’t know 
the flows they evaluated, flows between or outside the study 
flows cannot be evaluated.

Boaters often think in terms of cfs, and it is one of the 
basic metrics they use in describing a boating run (along 
with gradient, and the height or width of specific drops).  
Asking them to evaluate a reach and flow without this 
metric reduces their ability to do so.  Just as surfers pay 
attention to the height of waves or skiers to the depth of 
snow, quantitative information is something river runners 
integrate into their description of what they observed.  

Eliminating this variable is likely to make them less 
systematic in their evaluations.  

Boaters often have a working knowledge of flows on many 
rivers that may be similar to the study reach; blind studies 
don’t allow participants to capitalize on that knowledge.  
For example, it may be valuable to have boaters discuss how 
500 cfs on the study reach is similar to or different from 500 
cfs on another reach (something they can’t do if they don’t 
know the flow).   

Withholding flow information during a study may 
encourage participants to think the utility or researchers 
don’t “trust” boaters.  Accurate data provided to boaters 
as soon as it is available generally creates a greater sense of 
cooperation.  

Blind studies are probably not necessary to alleviate 
concerns about “strategic bias” (respondents answer 
questions in line with how they think data will be used). 
There has been little evidence to suggest strategic biases 
occur in recreation studies in general, or flow studies in 
particular.  Based on focus group discussions and analyses 
of study results, differences in evaluations appear to reflect 
skill, equipment, or type of boating preferences rather 
than strategic biases.  In addition, participants appear 
to understand that results could be used to develop flow 
releases, but they also know that requests for higher flows 
generally work against the likelihood of frequent releases.  It 
is generally in their best interest to evaluate flows accurately 
so they can determine the lowest flow that provides a 
particular recreation opportunity.    

Boaters can make more informed comparisons 

when they know the flows during studies.  

Right: California’s Pit 5 bypass reach at 1,840 cfs 

(boaters rated six flows from 250 to 1,840 cfs).
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Controlled Flow Studies for Fishability

Left: Anglers evaluated a different fl ow each day 

during a fi shability study on California’s Pit River.  

At the end of the multi-day study, a “close-out” 

survey compared all the fl ows.  

Objective  
Improve precision of estimated fl ow 
ranges for fi shing by having a panel of 
users evaluate several known (usually 
controlled) fl ows.  Generally applicable 
to rivers where historical fi shing has 
adapted to an existing controlled fl ow 
regime and modifi cations of that regime 
are considered.  Assembled panels may 
also provide opportunities to help roughly 
explore regional “supply” of similar rivers 
or “demand” for similar opportunities.     

Typical approach
Similar to boating controlled fl ow 
assessments, Level 1 and 2 reports are used 
to determine fl ow range and opportunities 
of interest.  Target fl ow increments are 
chosen and arranged for a short period 
of time (if possible).  Anglers complete a 
pre-fi eldwork survey on their experience 
and angling preferences, observe or fi sh 
the river at each fl ow (usually at a sample 
of locations), and evaluate fl ows and 
participate in a focus group after each 
fl ow.  After all fl ows have been observed, 
participants make overall evaluations 
using a “fl ow comparison” format.  
Photos and video footage of key fi shing 
areas and conditions can provide useful 
documentation.    

Product  
Summary of methods and fi ndings 
in a report.  Methods should include 
descriptions of panel and instrument 
development.  Findings will typically 
include tables and graphs appropriate to 
the analysis.  Appendices typically include 
a participant list, focus group notes, photo 
gallery, and survey instruments.  Video 
or photographic documentation may 
supplement report information.   

Responsibilities 
These studies are more complicated and 
typically require substantial participation 
by utilities, their consultants, agencies, 
and stakeholders.  Utilities (or their 
consultants) have primary responsibility, 
but agencies and stakeholders also play 
important roles (see sidebar with more 
detail on these roles).
     
Additional issues 
In addition to issues for boating controlled 
fl ow studies, fi shability studies have other 
complexities.  

Representativeness of the panel may be 
particularly important because anglers 
who fi sh for certain species or use certain 
techniques may be poor evaluators of 

fl ows for other species or types of fi shing 
(e.g., wading-based trout angling with fl ies 
vs. boat-based salmon fi shing with bait).  
This requires close coordination with 
stakeholder groups to represent 
target opportunities.   

Anglers can evaluate specifi c locations as 
a group at each fl ow, or independently 
decide which locations to assess (which 
might change at different fl ows).  There 
are advantages and disadvantages of 
each strategy, depending on the length 
of the reach, homogeneity of its physical 
characteristics, and the time anglers will 
have to assess fl ows. 

Cautions & limitations
As with boating controlled fl ow studies, 
fi shability studies are most useful where 
river segments are short, fl ows can be 
defi nitively controlled, river access is easy, 
and anglers will participate.      

Fishability studies are only one component 
of assessing fl ow needs for fi shing 
opportunities.  Fishability studies focus 
on access to fi shable water, offering less 
information about long term effects on 
fi shing success, the fi shery, or biophysical 
conditions (see separate sidebar on 
these distinctions).  
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Wadeability is critical for some types of angling, 

but depths and velocities also affect tackle and 

technique choices.  Higher fl ows require heavier 

tackle to reach fi sh that are “holding” lower in the 

river, but this increases the risk of snagging.  

Right: Idaho’s Salmon River.   

California’s Pit 4 bypass reach has Project-induced base 

fl ows of 150 cfs, allowing anglers to cross the river and fi sh 

away from encroaching vegetation.  The 420 cfs study fl ow 

(left) made wading and crossing diffi cult, dramatically 

reducing “fi shable water.”

Angling fl ow evalution 

curves for California’s Pit 

4 reach. Optimal fl ows for 

wading-based fl y fi shing 

are between 150 and 350 

cfs. with a sharp decline at 

higher fl ows. In contrast, 

spin/bait angling was 

good at all study fl ows 

because it doesn’t 

require wading.
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High quality fishing obviously starts with good habitat and 
a healthy fishery, but these may not be sufficient.  For some 
anglers, catching fish may be less important than broader 
experiential benefits such as “exploration,” “experiencing 
natural environments” or the “challenge of fishing” (Knopf et 
al. 1973; Fedler and Ditton 1994).  A “blue ribbon” fly-fishing 
stream, for example, has a good fishery and good water to 
fish (e.g. wadeable access to riffles and pocket water, sufficient 
casting space away from riparian vegetation, and non-turbid 
water).  While anglers appear able to adapt to different flow 
conditions, they often have preferences for specific conditions 
and fishing techniques (Whittaker et al. 1993); these can be 
affected by changes in flow that anglers can help evaluate. 
 
“Fishability” studies have been developed to address this issue, 
and they have become important in some relicensing efforts 
where licensees and stakeholders consider changes in flow 
regimes, whether for boating, habitat, or other values.   Value 
judgments about choices of recreation outputs require good 
information about impacts on all resources.  

In conducting fishability studies, it is important to separate 
evaluations of “angler habitat” from evaluations of “fish 
habitat,” and it is clear that these habitats may not be 
equivalent.  Flows that optimize high quality angler habitat 
may sacrifice fish habitat, just as flows that maximize numbers 
of target fish species may sacrifice important elements of 
anglers’ experiences.   For example, would wading-based fly 
anglers prefer higher catch rates or larger fish if it required 
fishing from a boat or using spinning gear?  Would anglers 
prefer “easier” fishing conditions (e.g. wadeable low flows 
where fish are concentrated) to those that are “harder,” even 
if harder conditions increase the number or size of fish by a 
certain amount?  

Fishability studies only address immediate effects that 
anglers can evaluate; they do not provide information about 
immediate or long-term biophysical effects.  Anglers in 
fishability studies consistently note concerns about flow effects 
on fish populations, feeding behavior, spawning success, and 
the overall health of the fishery.  However, most anglers are 

not the appropriate “experts” to assess these impacts.  We 
suggest that the best way to prevent these biophysical concerns 
from confounding fishability evaluations is to discuss them 
in a pre-evaluation focus group.  This gets these issues “out 
on the table” and allows anglers to voice their opinions, but 
then narrows the focus to attributes anglers are best equipped 
to evaluate: access to fishable water (wading, from the bank, 
or by boat) and use of fishable water (tackle and technique 
considerations).    

It is difficult to evaluate fishing success at different flows 
during a controlled flow effort if study flows are provided for 
only a few hours.  Most anglers develop evaluations of fishing 
conditions over multiple visits that vary where they fish or the 
tackle and techniques they use, as well as larger factors such 
as weather, season, time of day, and availability of a hatch.  
In addition, fish may not have “adjusted” to study flows, so 
anglers don’t know if fish are behaving as they would over the 
long term.      

Fishability studies also need to carefully specify the type of 
fishing opportunity under consideration; in some relicensing 
efforts, the choice may be between different types of angling 
rather than more subtle changes in one type.  Even on the 
same river, for example, boating-based fishing for salmon may 
have flow needs substantially different from wading-based fly 
angling for trout.  It is also important to recognize that anglers 
may be “committed” to a certain type of fishing associated 
with a particular flow regime.  New flows may change the 
type of fishing, and anglers may not want to “lose” the old 

In fishability studies, anglers evaluate important attributes such 

as wadeability and access to fishable water.  

Right: Wading “experiments” during a study on California’s 

Upper North Fork Feather River showed differences in 

individuals’ “willingness to wade,” but the controlled flow study 

showed general agreement about the flows that produced high 

quality fishing conditions.  
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opportunity.   Well-designed fi shability studies can address 
these different opportunities and evaluations, but may require 
more care in developing evaluation panels and focusing on 
appropriate variables. 

Integrating fi sh habitat and fi shability information is also 
complex.  As discussed in the conceptual framework (Figure 
1), tradeoffs among resource outputs are related to resource 
conditions that may change over time.  But one should not 
assume that the choices are to provide for one or the other (not 
both).  There may well be “elegant” solutions where fl ow regimes 
provide critical fi shery benefi ts at some times and optimize 
fi shability at others.  In all cases, good fi sheries management 
requires consideration of the full range of social and biophysical 
outputs and their potential trade-offs (Ditton 2004).

Social scientists have begun developing models for assessing 
complex tradeoffs inherent in fi sheries management 
decisions (Aas et al. 2000; Gillis and Ditton 2002), but none 
have been applied to fl ow issues.  Social science can help 
determine anglers’ preferences for different types of fi shing 
opportunities affected by fl ows.  However, the opportunities 

must be carefully specifi ed with both social and biophysical 
information.  Preferences will probably shift depending 
upon 1) the abundance, size, and distribution of the current 
versus “new” fi shery; 2) whether the new fi shery will include 
new species (e.g. salmon and/or steelhead); 3) how new 
species might affect existing species; 4) relationships between 
fl ow regimes and fi shing success; and 5) how fl ow regimes 
would affect the way anglers fi sh (technique and tackle, and 
whether it was boat, shore, or wading-based).  To assess angler 
preferences, biophysical scientists need to specify how fl ow 
regimes affect the fi shery and social scientists need to develop 
data from anglers to consider the trade-offs.  This is an area for 
truly interdisciplinary work.

In “angler habitat” or fi shability studies, it is critical to carefully defi ne the 

type of fi shing (species, tackle type, and technique), just as fi sh habitat studies 

assess needs for different species and life stages.  For example, king salmon (left 

inset) and sturgeon (right inset) fi shing are relatively “fl ow-insensitive” because 

anglers often fi sh from boats in deeper water using bait or heavy spinning gear.  

Wading-based fl y fi shing for trout (bottom) is more “fl ow-sensitive” and has a 

narrower “fi shable range.”   
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The following is a list of typical tasks during a controlled 
flow study (for boating, fishability, or aesthetics), along with 
typical roles and responsibilities.  These tasks may also apply 
in multiple flow reconnaissance efforts. The list may offer 
a good starting point for agreements during a study, but 
negotiations and flexibility are possible.  Depending upon the 
skills, experience, and resources of utilities, their consultants, 
agencies, or stakeholder groups, there may be efficiencies in 
“trading” tasks.  

Providing flows 
Utilities are usually responsible for controlled flow releases 
(when feasible), although these may need to be coordinated 
with other agencies or water administrators.  Complexities 
here should not be underestimated; there may be technical, 
administrative, or legal challenges in scheduling and then 
achieving target flows (or capitalizing on natural variation).  It 
is particularly important for researchers and utility relicensing 
staff to work closely with project operations staff; these on-
the-ground staff know whether requested flows are possible, 
and they will ultimately be the ones responsible for providing 
them.  Additional coordination may also be necessary 
with researchers from other resource areas that would like 
to capitalize on the availability of controlled flows.  Early 
interdisciplinary communications to identify and coordinate 
goals may pay dividends. 

Flow measurement / development of flow models
Some reaches may not have existing gages, so flow 
measurements to ensure accurate knowledge of controlled 
flows are important.  Coordination between agencies and 
the utility may suggest roles, but ultimately the utility is 
responsible for ensuring this task is completed.  USGS or state 
water resource agencies may offer other options.  In the case 
of new licenses, the development of hydrology models may be 
necessary to allow studies to capitalize on natural variation.

Panel development and organizing participants
Stakeholders for boating or fishing “communities” may be able 
to provide names or organize groups for the study, although 
consultants sometimes assume this role.  Depending upon 
the size of the panel and the number of flows to be evaluated, 
this task can be considerable (especially for studies that are 
conducted with intervals between flows).  Agencies and utilities 
generally review lists to ensure representativeness for each 
opportunity of interest.  

Safety plan
Utilities usually develop a safety plan in collaboration 
with participants and the stakeholder requesting the study.  
Although there may be exceptions for particularly challenging 
reaches, safety plans are typically only a few pages long.  
Contents typically cover equipment and skill expectations 
for participants, communications equipment provided by 
the utility, communication and rescue protocols, and lists 

Safety is always important 

during fieldwork. Safety plans 

identify potential problems and 

ensure that equipment and 

expertise are available during 

a study. 

Left: Boaters on Oregon’s 

Clackamas River were able 

to quickly free this raft using 

commonly-carried safety gear.

It is important to know flows 

during a study. Releases from 

dams are seldom precise, 

so accurate gages or field 

measurements (right) 

may be necessary.
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of authorities to notify about the study.  Safety plans do not 
usually describe protocols for addressing specifi c rescue 
situations at specifi c locations.

Liability waivers
Utility lawyers usually develop these forms; consultants and 
stakeholders usually review them.  All participants are typically 
required to complete them during assessments or other fi eldwork. 

Survey instruments
Consultants usually develop the survey instruments; utilities, 
agencies, and stakeholders usually review them.  

Liaison with the public or other users
The utility is usually responsible for informing other users 
of fl ow changes during a study.  In some cases, restricting 
other uses during the study may be necessary to reduce risks.  
If media interest is high, some opportunity to exchange 
information between researchers, participants, and the media 
may be arranged.

Logistics
There are several tasks possible in this “catch-all” category, 
including shuttle/ transportation logistics, locations 
for meetings, meals and snacks for participants, access, 
coordinating public or media interest, coordination with local 
search and rescue organizations, camping or accommodation 
for participants during a longer study, and so on.  

In general, the utility or its consultants are responsible for 
organizing and supporting these tasks, although coordination 
with agencies and stakeholders may suggest effi ciencies or cost-
savings.  Most utilities provide shuttles and lunches/snacks 
during studies, but not all provide accommodation, pay travel 
costs (mileage), or cover evening meals.    

Surveys provide quantitative data and focus groups add qualitative 

information, but effectively organizing, conducting, and documenting 

these data collection efforts requires skill and care.  

Above: Boaters complete surveys (inset) and participate in a focus 

group during a controlled fl ow study on California’s Kern River.  

Stakeholder participation helps ensure study success.   

Left : Forest Service staff discussing conditions during 

the Pit River boating study.  
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Supply and Demand Assessments

Objective
More precisely describe regional 
availability of similar recreation 
opportunities (supply), regional demand 
for opportunities, or likely use levels if 
new opportunities were to be created by 
project enhancements.   Regional supply 
and demand information can be helpful 
for deciding the scale or extent of potential 
enhancements.  

Typical approach
Level 1 and 2 efforts commonly list 
regional recreation opportunities to 
provide context for more focused fl ow-
recreation studies.  Similarly, information 
from interviews, focus groups, and surveys 
can help identify lists of “substitute” 
opportunities, demand for certain types of 
opportunities, comparative ratings among 
different river reaches, or likelihood of 
use.  This Level 3 effort involves more 
comprehensive assessments that integrate 
multiple sources of information.  
Supply studies develop a database 
of regional river segments and 

characteristics; analyses can quantify the 
number of segments that meet specifi c 
criteria (e.g., Class IV boating segments 
within 3 hours of city X), or describe 
reaches that meet those criteria.  
Demand studies also integrate multiple 
sources (e.g., national, state, or regional 
participation surveys; regional equipment 
sales; estimates from recreation leaders) 
to predict participation and trends.  In 
some cases, this information may be used 
to help estimate use levels for specifi c 
recreation opportunities.  Surveys of 
regional groups (e.g., local anglers) are 
another option that may make sense 
if potential project effects include the 
development of a new resource (e.g., a 
restored salmon fi shery).              

Product 
Summary report of supply, existing or 
projected demand, and estimates of 
use.  The report includes descriptions of 
methods, sources and their limitations, 
and fi ndings.   

Some recreation activities are 

extremely popular, creating crowding 

or competition.  Demand and supply 

assessments attempt to predict future 

use levels, which is challenging even 

with good information.  

Left: “Combat fi shing” for sockeye (red) 

salmon on Alaska’s Upper Kenai River.  

Responsibilities 
These studies are led by utilities or their 
consultants.  Agencies and stakeholders 
may participate in reviewing supply 
database variables, suggesting potential 
demand assessment sources, reviewing 
surveys, or reviewing draft reports.        

Additional issues 
These studies require integrating several 
sources of information, each with 
limitations or assumptions of varying 
certainty.  Quality assessments will clearly 
identify sources, limitations, assumptions, 
and how information is combined to form 
conclusions.

Cautions & limitations
Assessments of existing regional 
opportunities (supply) can be quite 
accurate, depending upon the resources 
available for the development of a 
database and the quality of analysis.  
Analyzing basic guidebook information 
can provide useful summaries of nearby 
opportunities and help assess how a 
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proposed enhancement might increase 
regional supply.  However, “list-oriented” 
assessments usually do not provide 
suffi cient information.  Although 
research on substitution is sparse, there 
are complexities in how recreation users 
consider and compare substitute resources 
and activities (Brunson and Shelby, 1993).

Assessments of demand or estimates of 
use are even more challenging, particularly 
when they are intended to apply thirty 
to fi fty years into the future.  Recreation 
participation in specifi c activity categories 
is not always stable or predictable, and 
new activities develop over time.  Other 
factors such as population growth 
and demographic trends, economic 
trends, new technologies, and age and 
the “participation cycle” also affect 
recreation participation and confound 
easy predictions.  These complexities don’t 
mean assessments are worthless, but their 
limits should be acknowledged.

Demand or supply assessments provide 
context for utilities, agencies, and 
stakeholders to consider the relative 
value of existing or potential recreation 
opportunities and associated mitigation 
or enhancement measures.  However, their 
limitations (see above) can be substantial, 
and the scarcity or abundance of regional 
opportunities or potential users are not 
the only criteria for protecting, enhancing, 
or mitigating recreation opportunities.        

The popularity of “playboating” has made kayaking a rapidly growing river sport.  

Above: Oregon’s Clackamas River.

Relicensing sometimes produces a new “supply” of 

recreation opportunities.  The number of boaters (far 

right) using whitewater fl ows on the North Fork Feather 

River (right) exceeded most predictions, creating 

management issues that demand studies 

help anticipate.  
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Most of this document focuses on study options for rivers 
where flows are already regulated (e.g., FERC re-licensing 
projects, water rights adjudications, or reviews of dam 
operations).  When applied to “new” (as yet unbuilt) 
hydropower projects, researchers and others may find several 
additional challenges.  

• New hydropower projects are generally proposed for 
 currently unregulated rivers, so impacts are potentially 
 greater than for an existing project (where decisions are 
 limited to alternative operation scenarios).  Advocates  
 may argue for higher standards defining “acceptable”  
 impacts because new projects are “irreversible.”  This 
 suggests studies with Level 3 precision, but this may be  
 challenging for a variety of reasons (discussed below).  

• New projects may have limited hydrology information, 
 with insufficient data to assess wet, dry, and normal 
 years with and without the project.  Hydrology modeling 
 is the usual solution to this problem (typically applying 
 information from a nearby drainage), but these models 
 are generally less precise.  

• Rivers with proposed projects may be in relatively remote 
 or limited access areas, with little history of recreation 
 use.  Recreation opportunities may not be well-known or 
 described in guidebooks or other literature, and studies 
 are more speculative (e.g., anticipating how changed 
 access from a new project might induce new use).     

• Remote or limited access areas complicate logistics 
 and the ability to involve recreation users in studies (as 
 members of reconnaissance-based assessments, 
 participants in multiple flow assessments, or interviewees 
 for flow comparison surveys).   

• Because flows are generally unregulated, a common 
 study option is a multiple-flow assessment that capitalizes 
 on natural flow variation.  However, this can be   
 challenging when compounded with limited hydrology 
 information, limited access, and limited users 
 – particularly in a two year study period prescribed by 
 FERC rules.    

• Flow-recreation studies for projects with these kinds of 
 constraints may be limited to reconnaissance-based, 
 expert judgment methods (Whittaker et al., 1993, p. 59).  
 Compared to other methods that involve users and more 

 precise hydrology information, it is even more important 
 that researchers have experience with the types of river 
 recreation at issue.    

• Long-term impacts on vegetation, geomorphology, or 
 aquatic and terrestrial species are likely to play a larger 
 role for new projects.  Many long term impacts from 
 regulated flow regimes have already occurred by the 
 time of relicensing, and the choices for studying 
 additional impacts due to operations choices are more 
 limited.  With a new project, the magnitude of change 
 is likely to be larger but the ability to predict effects 
 is more limited (especially in a two year study period).  
 Researchers may resort to qualitative descriptions of 
 alternative outcomes by referring to existing literature 
 from other rivers, recognizing that applicability to new 
 situations will be less precise.  

• Estimating demand for recreation on rivers with new 
 projects is particularly problematic if access is limited.  
 In general, the farther a river is from population centers, 
 the more difficult it will be to estimate demand – 
 especially for longer planning horizons common in 
 licensing (50 years).  As an illustration, population levels 
 in small Rocky Mountain towns (e.g., Vail, Telluride) in 
 1960 were small and about 1% of the national population 
 participated in winter downhill activities such as skiing.  
 Nearly 50 years later, amenity-based economies anchored 
 by ski area development have created “boom towns,” 
 about 15% of a much larger national population now 
 ski or snowboard, and considerable societal resources 
 are dedicated to ski industry infrastructure.  The point 
 is that predicting use over long planning horizons can be 
 very challenging, particularly for areas where access has 
 been limited in the past.  

• Finally, new projects may need to consider trade-offs 
 of losing wilderness/primitive recreation opportunities 
 to less primitive opportunities on regulated, more 
 accessible rivers.  Studies that assess these trade-offs 
 may require assessments of potential use, existence, 
 option, and bequest values through “travel cost” or 
 “contingent valuation” studies.  These types of economic 
 studies are beyond the scope of this document, but there 
 is a substantial literature on recreation valuation that may 
 apply to new hydropower proposals (Loomis and 
 Walsh, 1997).   
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Remote rivers are likely to have limited hydrology data, poor information 

about recreation use, and challenging logistics for conducting studies.  

Above: Alaska’s Talkeetna River has fl y-in access, no permits or use 

information, and a gage distant from the whitewater segment.  

New water projects are particularly challenging to study because 

development and recreation use will change substantially, and 

predictions of supply and demand are speculative.  

Right: Upper falls on Falls Creek bordering Alaska’s Glacier Bay National Park at 80 

cfs.  A licensed but unbuilt hydroelectric project would improve access to the falls and 

increase visitation, but reduced fl ows may decrease aesthetic value.  
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Early discussion across resource disciplines is 

necessary to integrate studies and search for 

“elegant solutions” that provide for multiple 

resources.  (Left) Rainbow Falls Powerhouse 

on New York’s Ausable River, site of a 2005 

controlled fl ow study.   

Above:  Studies on Oregon’s Klamath, a National Wild and Scenic River, 

may help design a fl ow regime that balances several “outstandingly 

remarkable” ecological and recreation values.      

Relicensing activities may 

put water back in rivers.  

Right:  Whitewater releases 

are planned for this segment 

of California’s Pit River (1,850 

cfs is shown).  

Flows and Recreation:
A Guide for River Professionals

40



Integration and Trade-Offs:
Combining Resource Values

The ultimate usefulness of 
studies depends on whether 
high quality information is 
provided to utilities, agencies, 
and stakeholders so it can 
be integrated with fi ndings 
from other resource areas.  
A common shortcoming is 
that true “integration” is not 
specifi cally designed into 
relicensing processes.  Most 
relicensing efforts include 
substantial numbers of 
meetings designed to track the overall 
effort, but these tend to focus on decision-
making structures and reviews of study 
progress (e.g., schedules, budgets).  They 
often fall short on sharing fi ndings or 
implications across resource areas, and 
sometimes miss opportunities to work 
across disciplinary boundaries and seek 
“elegant solutions.”     

Within resource areas, work groups tend to 
focus on specifi c fi ndings and implications, 
rarely scheduling time to consider how 
those dovetail with information from other 
work groups.  Periodic “cross-pollination” 
sessions focused on other resource areas 
would be helpful.    

The timing of these sessions is also 
important.  Integration that only occurs 
toward the end of the process as a massive 
license application is put together (with 
fi ndings from dozens of studies) is less 
likely to be successful.  In addition to 
encouraging consistent cross-discipline 
terminology and core information, 
earlier information sharing may provide 
opportunities for researchers in one area 
to assess fl ow regimes that researchers in 
another resource area are considering.  
In an ideal world, suffi cient information 
about the effects of any fl ow regime 
would be prepared for each resource 
area; in reality, scientifi c information can 

only address a limited number 
of alternative “scenarios.”  The 
challenge is developing “relevant” 
alternatives early in the process. 

Earlier discussion among work 
groups also encourages less 
adversarial integration of fi ndings 
and aids in the search for “elegant 
solutions” that may provide for 
multiple resources.  If agencies 
and stakeholders only hear 
proposals from work groups at 

the end the relicensing process, positions 
may already be “hardened.”  The sooner 
everyone learns about potential proposals 
(or the range of potential proposals), the 
easier it is to systematically design studies 
to address the issues and clarify advantages 
and disadvantages.  

A fi nal 
consideration in 
effectively using 
fl ow-recreation 
information is 
encouraging 
distinct 
roles among 
participants.  
One challenge 
here is to ensure 
that scientifi c 
information 
is developed by researchers who are 
not advocates.  Utilities, agencies, or 
stakeholders then use that information 
to inform their positions, which may 
be competing or adversarial.  While 
utilities are responsible for collecting 
fl ow-recreation information or hiring 
consultants to conduct associated studies, it 
is important that all parties perceive those 
studies as unbiased.  The study options 
discussed in this paper suggest ways that 
utilities, agencies, and stakeholders can 
participate in these efforts.    
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Flow-recreation studies also may be important in water rights and navigability adjudications.  

Above:  Studies formed the basis for a water rights settlement that protects fl ows for recreation opportunities, aquatic habitat, and beach 

formation on fi ve National Wild and Scenic Rivers in Idaho (the Main Salmon shown here).  
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Flows in Grand Canyon have profound effects on whitewater, camping, beaches, time for exploring, and 

naturalness. Flow-recreatoin studies were pioneered here in the early 1980’s and they continue today.





Chattooga RiverChattooga River
Overview of Capacity AnalysisOverview of Capacity Analysis

Doug Whittaker, Ph.D. 
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Overview Presentation

•• Our role…Our role…

•• General advice (last fall)General advice (last fall)

•• Overview of options (this spring)Overview of options (this spring)

•• Integrate information (later)Integrate information (later)

•• Analysis objectivesAnalysis objectives

•• Capacity conceptsCapacity concepts

•• “Big picture” information needs“Big picture” information needs



Analysis ObjectivesAnalysis Objectives



Appeal Response

•• MultiMulti--faceted document faceted document 

•• Beyond scope to interpret…rec. readingBeyond scope to interpret…rec. reading

•• For this analysis…provides some direction For this analysis…provides some direction 

•• 1.  Do a capacity analysis1.  Do a capacity analysis

•• 2.  Consider all uses…including boating2.  Consider all uses…including boating



Assumptions and Constraints

•• Consistency with FS policyConsistency with FS policy

•• Don’t preDon’t pre--judge potential actionsjudge potential actions

•• Minimize impacts from analyses Minimize impacts from analyses 

•• Transparency about methods / findingsTransparency about methods / findings

•• Involve affected parties (why we’re here)Involve affected parties (why we’re here)



Analysis Plan Objectives

•• Review information needsReview information needs

•• Describe potential “elements”Describe potential “elements”

•• Estimate costs & challengesEstimate costs & challenges

•• FS to review & choose among optionsFS to review & choose among options

•• Mission: as much information…Mission: as much information…



Capacity ConceptsCapacity Concepts



Recreation capacity principlesRecreation capacity principles

•• Any use creates some impactAny use creates some impact

•• Impact not necessarily damageImpact not necessarily damage

•• Focus on indicators and standardsFocus on indicators and standards

•• Link actions to standardsLink actions to standards

•• Manage by design, not by defaultManage by design, not by default



Information NeedsInformation Needs



1.  “Decision Environment”1.  “Decision Environment”

•• Appeal response Appeal response –– some guidancesome guidance

•• Question: what else?Question: what else?

•• History of original boating banHistory of original boating ban

•• Capacities on other W&S riversCapacities on other W&S rivers



2. Use 2. Use 

InformationInformation



3. Impact Information 3. Impact Information 

•• Current and potentialCurrent and potential

•• Social and biophysical Social and biophysical 



Some impacts and tolerancesSome impacts and tolerances

ImpactImpact ToleranceTolerance

LitterLitter 15 to 20%15 to 20% 5%5%

WasteWaste 15 to 25%15 to 25% 5%5%

Fishing compFishing comp 20 to 30%20 to 30% 25 to 35%25 to 35%

Upper floatersUpper floaters 44 55

Lower floaters Lower floaters 55 55



Use vs. biophysical impactsUse vs. biophysical impacts
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Use vs. social impactsUse vs. social impacts
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4.  Management Action Acceptability4.  Management Action Acceptability

•• Urge to focus on actions is strong…Urge to focus on actions is strong…

•• What’s appropriate & effective?What’s appropriate & effective?

•• Categories of actions:Categories of actions:

•• Development / maintenanceDevelopment / maintenance

•• EducationEducation

•• RegulationRegulation

•• Use limitsUse limits



5. Flow5. Flow--relatedrelated

InformationInformation



Depends on type of fishingDepends on type of fishing

Key: access to fishable water Key: access to fishable water 

Tackle / technique choicesTackle / technique choices

Location choicesLocation choices

Evaluating fishing flowsEvaluating fishing flows



Evaluating boating runs and flowsEvaluating boating runs and flows

Flow evaluations by type of boating (tech vs. challenge)Flow evaluations by type of boating (tech vs. challenge)

Comparisons with other rivers Comparisons with other rivers 



Example acceptable ranges for opportunities Example acceptable ranges for opportunities 
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Integrate with hydrology information Integrate with hydrology information 
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A phased approachA phased approach

•• Phase 1 Phase 1 –– every topicevery topic

•• Phase 2 Phase 2 –– need more precision?need more precision?

•• Phase 1 informs / refines Phase 2Phase 1 informs / refines Phase 2



Focus groups Focus groups 

and surveysand surveys



Public Boating TrialsPublic Boating Trials



Onward…
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