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EXECUTIVE SUMMARY

The Salmon River Watershed drains approximately 280 square miles of forested,
agricultural and rural residential lands on the western slopes of the Tug Hill Plateau, in
Oswego, Lewis, Jefferson (and a small area of Oneida) Counties, New York, and
discharges into eastern Lake Ontario. The watershed is extensively forested and support
world-class salmon and trout fisheries. The purpose of this Salmon River Watershed
Naturd Resources Assessment is to compile available data to describe the current
condition of natural resources within the watershed, identify goals, objectives and tools
for sustainably managing these resources, and determine necessary actions required for
attaining those resource management goals. This assessment will guide priorities for the
New York Statdbe par t ment of Envi rUnibMasagegmarit Cons e
Planning process, and will provide valuable informatioprteate landowners, nen
governmentabrganizations and municipalities who are involved in resource

management.

Executive Summary

Several local, county and state agesdiNY SDept.Environmental Conservation, NYS

Tug Hill Commission, NY Natural Heritage Program, Oswego County Environmental
Management Counl¢j non-profit organizations (The Nature Conservancy, Tug Hill
Tomorrow Land Trust); and universities (NY Sea Grant, SUDbivego, SUNYESF)
participated in guiding this project through an open, transparent and public process.
Three separate futlay pubic workshops were held to 1) identify conservation targets, 2)
assess threats to those conservation targets, and 3) develop strategies for implementing
conservation actions. Additional expert working groups were convened to inform the
development and coriation of a natural resource viability analysis that detailed the
current condition of the watershed6s nat
information systems was conducted to assess the current known occurrences of rare
species and unique toaal communities, and to develop a compitased model to

predict additional occurrences of natural heritage elements within the watershed.

Seven conservation targets were identified that then served as subjects of th
viability analysis, threats ideification and strategies development

Salmon River Freshwater Estuary and Dune/Beach System
Main Branch and Major Tributaries to Salmon River
Headwater Streams

Open Waters

Non-Estuarine Freshwater Wetlands

Matrix Forests (including open terrestrial commitiges)

Salmon River Gorge and Other Steep Slope Communities.

[t et et B B e ot N e

The viability analysis identified numerous indicators of the ecological condition of the
each of the seven targets. These indicators were used to quantify the current condition of
the targetand to provide baseline information with which to monitor future change.

u
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Executive Summary

This viability analysis indicated that n
currently in good condition and worthy protection or restoration.

Priority issues in the watershed include the continued protection and sustainable
management of its excellent fisheries and extensive forests; ongoing commitment to a
viable tourism and recreation industry; management and protection of the substantial
wetland systems in the watershed, some of which support rare species; protection of the
abundant, clean freshwater resources; maintenance of the rural character and open spacq
in the watershed; andaintaingthe ability of thewat er s he d tosdapteds our c e
recovernn the face of largscale threats such as global climate change, invasive species,
andatmospheric deposition of acid, nitrogen and mercury.

Severtritical threats were identified thditave the potentigb profoundly
affect the condition of the conservation targets.

U invasive speciesncluding several aquatic and terrestrial plants and some fish
(gobies, carp, lamprey);

U regional and global issuesamely atmospheric deposition of acid, nitrogen and
mercury, mercury and PCB contamination of migratory lake fish, global climate
change, and water level regulation of Lake Ontario;

U altered hydrologyhat would reduce base flow in headwaters and higher order
streams of the watershed, reduce variability ifiee@ water discharge, increase
surface water temperatures, and reduce wetland area and saturation levels;

U land cover/land use changeascluding sprawling development, roads and utility
rightsof-way, dams, and stream crossings by roads that lead torloss
fragmentation of stream networks, wetlands and forests;

U physical habitat disturbancewhich occur when soil or vegetation is disturbed or
basic habitat structure altered, and that include streamside soil disturbance by
ATVs, livestock, and oveuse byanglers, flooding by beaverlearing for
development or streamside access and views, and unmitigated forest management
practices;

U pollution and sedimentatiancludes all point and nepoint sources of nutrients,
toxins, and other forms of pollution, a®ll as erosion, ruoff and other types of
sedimentation, including poorly functioning septic systems, urban runoff,
industrial point sources, and agricultural and forestry practices that do not meet
recognized best management practices for water quality

U pests, pathogens and diseaies threaten the health and productivity of fish,
wildlife and forest species, and including viral hemorragic septacemia (VHS),
type E botulism, viburnum leaf beetle, beech bark disease complex, sirex
woodwasp, eastern afarest tent caterpillars, emerald ash borer, Asian long
horned leetle and hemlock woolyaelgid

Numerous strategies were articulated to address
andcurtail these critical threats.
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|. INTRODUCTION AND BACKGROUND

A. Purpose and Benefits

The purpose of this Salmon River Watershed Natural Resource Assessment is to:

x compile data developed from other venagad during this process describe the
current condition of several conservatiangets within the watershed,;

x identify planning tools that can be utilized by private and public entities to
sustainably manage the watershedOos r

x establish measurable goals and objectives with specific outcomes aimed at
maintaining and improving &ironmental quality within the watershed; and

x identify onthe-ground actions needed to attain those goals and objectives.

ntroduction :apd Background i Purpose and Benefits

The intent of this watershed assessment is not to replace ongoing initiatives (such as the
Lakewide Management Plan (LaMP) for LaRatario; Great Lakes Strategy 2002; New
York Comprehensive Wildlife Conservation Strategy; and several projects of the NY
Natural Heritage Program, N&Department of Environmental Conservatidhge Nature
Conservancy, Tug Hill Commission, Tug Hill Tomonrd.and Trust, etc.), but rather to

build on work done to date, coordinate interests and efforts, and focus conservation
programs where they can be most effective in attaining watelsissti goals for natural
resource conservation.

The assessment wilt@vide the blueprint for implementing specific conservation

projects on the ground, which will occur subsequently with other funding sources or other
grant proposals. The plan will also indicate priorities and provide a framework for the
Unit Management l@nning process on New York State land$ie Tonclusions of this

project will also provide valuable information to private landowners;gauernmental
organizations, municipalities, and state land managers whose management decisions can
affect extensiveortions of the watershed.

This project was initiated through funding from the US Fish and Wildlife Service and
made available through the Wildlife Conservation and Restoration Program (WCRP) to
the New York State Department of Environmental Conserv@NdSDEC) - Division

of Fish, Wildlife and Marine Resources. The NYSDEC became the eligible recipient of
WCRP and subsequent State Wildlife Grants funds for New York after completing a
statewide Comprehensive Wildlife Conservation Strategy in 2005. Sidigéq the
NYSDEC established two watershed planning projects in New York: the Nissequogue
River on Long Island; and the Salmon River along the eastern shore of Lake Ontario.
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Introduction and Background i Purpose and Benefits

Conservatioropportunities within the Salmon River Watershed are great:

x  The Salmon River Watershed is in excellent condition, presenting a great
opportunity to protect the areads sig
or degraded.

x  The watershed has a varietylafge landowners whose decisions could affect
extensive portions of the system. Opportunities exist to work with these large
landowners and to help them think about their property management decisions in
the context of the full watershed and the decisairather large landowners.

x A variety of partners are in place to develop and implement the watershed
conservation planés strategies. Poten
Tug Hill Commission, Tug Hill Tomorrow Land Trust, Ducks Unlimited,

NYSDEC Regions 6 & 7 (particularly fishery, wildlife, and forestry staff),

Oswego County, NYSDEC Great Lakes Program, U.S. Environmental Protection
Agency, and NY Natural Heritage Program, NY Sea Grant, USGS Tunison
Laboratory, and several regional reseanciversities (e.g., SUNYOswego,
SUNY-ESF, Clarkson University, Syracuse University, Cornell University).

x The project area is in a region where implementation funds can be procured.
Potential funding sources include various USEPA, New York State Great,Lake
USDA Farm Bill Conservation Programs, and USFWS State Wildlife Grant
Programs.

There is strong local support for maintaining the character and environmental quality of
the Salmon River basinin a1995 survey (Salmon Riverr€enway Committee 1996) of
landowners vithin the Salmon River corridor, theajority of respondents stated that the
areads rural atmosphere, open spaces and
wildlife) were fivery importantoroewm Ai mpo
property in their communities. Majorities considered productive farmland, clean streams
and groundwater, wildlife habitat, open space, large blocks of forest land and wetlands as
Avery i mportanto or @i mport amtsendorsedtfeur t h
use of various regulatory and ownership (conservation easements, public purchase of
environmentally sensitive areas) techniques to manage development within their
communities in order to maintain their current character.
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B. Partnersand Process

The NYSDEC asked the New York State Tug Hill Commission to assist with the project
by facilitating a collaboration of interested parties, carrying information to local
communities, and admistering the grant funds. Cooperators in this project include:

New York State Department of Environmental Conservation (NYSDEC)
The Nature Conservancy (TNC)

New York Natural Heritage Program (NYNHP)

New York Sea Grant (NYSG)

Tug Hill Tomorrow Land Trus(THTLT)

Oswego County Environmental Management Council (EMC)

S.U.N.Y. Oswego

S.U.N.Y. College of Environmental Science and Forestry (ESF)

New York State Tug Hill Commission (THC, Commission)

X X X X X X X X X

The Salmon River Watershed Natural Resource Assessment preless$ieavily on the
expertise of local scientists, resource managers, planners and citizens to identify
important natural resource targets, assess the current condition and threats to those
targets, and develop strategies to abate those threats. Thepoacurred in open
forums and was model ed after The Nature
site conservation planning (TNC 2003), which is briefly summarized below.

Step 1: Natural Resource Target Selection
The first step in this planningrocess was to identify natural resource targets
representing the range of biodiversity within the watershed that would become the
subjects of further natural resource planning. Tkeight people participated in the
day-long Natural Resource Target Seien forum, held on September 25, 2006, in
Pulaski (Forester 2007a; full text provided in Appendix 1). The following seven
conservation targets were selected at this forum and further refined through
consultation with regional experts and through focasigrmeetings.

Salmon River Freshwater Estuary and Dune/Beach System
Main Branch and Major Tributaries to Salmon River
Headwater Streams

Open Waters

Non-Estuarine Freshwater Wetlands

Matrix Forests (including open terrestrial communities)
Salmon River Gage and Other Steep Slope Communities

X X X X X X X
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Introduction and Background 1 Partners and Process

Step 2: Target Viability Analysis
Determination of the current state of natural resources within the watershed occurred
over two years through two separate analyses.

a. Salmon River Watershed Inventory and Land Analysis (Howard 2006)

The purpose of this analysis was to apply Geogrdpficmation System (GIS)
techniques to identify and rank the highest qualitywabersheds within the entire
basin. There were three components to the analysis:

x Using known locations for rare species statewide, NYNHP built GIS computer
models for rare sxies and natural communities that are likely to occur within the
watershed.

x  NYNHP conducted field inventories for rare species and significant natural
communities based on the predictions of the models and other factors.

x  NYNHP conducted an assessmentha&f subwatersheds within the entire basin
using its computer models, field inventory data, and other available GIS data.

The THTLT and NYNHP sent letters to 84 private landownand to an additional 51
landowners of large parcels, requesting perrois$o conduct inventories based on
predictions for suitable rare species habitat or of unique natural communities. Of the 84
private parcels having predictions for rare species or natural communities, 63 of these
were targeted toward rare plants, 9 wergedted for rare animals (least bittern and a
dragonfly,Ophiogomphus anomalysand 15 were targeted for natural community
inventory (with some parcels being targeted for more than one group).

Sixteen private landowners gave permission for NYNHP to cdnduentories on their
property. As NYNHP was also visiting public lands, they had to prioritize final visits
into the field. NYNHP made it to many of the private landholdings, but not all. During
the winter of 2006, NYNHP provided information to thoaedowners who requested
follow-up information on the surveys. NYNHP provided information on what was
found to THTLT, who, in turn, sent followp letters to each of these landowners.

13




b. Salmon RiverWatershed Natural Resource Viability Analysis (McGee 2008)
This second analysis was initiated in November 2006. Working group meetings
(Appendix 2) were held for several aquatic targets (November 2006), the matrix forest
communities (January 2007) andtl@eds (March 2007) to gather professional
opinions and to guide data acquisition and literature reviews in order to assemble
information on the current condition of the seven conservation targets.

and Process

S

The viability analyses for each of the natural resotangets consisted of a thretep
procedure.

1. Identify Key Ecological Attributes (KEAs) of each target. A KEA is an aspect
of a targetds biology or ecology that
that target overtimeAs such, attributes define t
water chemistry, population size). dPaxercises in viability analysis have organized
KEAs into three broad categorie&es conditionandlandscape context.

Introductiéh and Background i Partner

-Sizeincludes measures of area or abundance of a natural resource target.

-Condition represents an integration of several measof the quality of biotic
and abiotic factors that influence a target or natural processes that are sustained
by a target.

-Landscape Contextconsiders the processes and conditions that surround a
particular target and which may influence the conditibthe target. Context
integrates pattern, connectivity, fragmentation, and patchiness of a target.

2. Establish Quantifiable Indicatorsof the respective attributes, and benchmarks
suggestive of the viability of the attributes. Indicators are measigabhtifiable
variables used to assess the status and trend of a key ecological attribute.

3. Rate the Current Conditionof the attributes based upon the benchmarks
established for each indicator. Indicator ratings define the ranges of variation in an
indicator that distinguish Excellent, Good, Fair, and Poor conditions for a KEA. The
ratings are meant to provide a consistent, objective and scientific basis for assessing
the status of each attribute. Even still, in many instances, quantifiable atifmnm

was unavailable for several of the viability indicators within the watershed, and
guidance was not readily available for ranking current condition of many indicators
even when they could be quantified.

Step 3: Threats and Situation Analysis
A seconl public workshop was held on May 4, 2007 during which participants (a)
identified activities or conditions that may negatively impact each of the conservation
targets; (b) developed an understanding of the causal factors influencing the level of
each thrat; and (c) rated the significance of each threat with respect to each target
(Forester 2007b; full text provided in Appendix 3).

14




Introduction and Background 1 Timeline and Geographic Scope

Step 4:Strategies
A third and final public workshop was ldeon June 21, 2007 to develop plans for
moving forward on implementing conservation actions. Strategies were proposed to
abate the threats identified in the previous workshop and maintain or enhance the
current condition of the natural resource targetsd€ster 2007c; full text provided in
Appendix 4). Project partners further refined and clarified the numerous strategies that
were articulated at the public workshop.

C. Anticipated Timeline
This document is meant to initiate a letagm process of adaptive management through
which there will be periodic review of the state of the watershed and of the success of

various strategies intended to imarove Vv
condi tion. Through an ongoing, public p
Coalitiono), stakeholders in the basin s

landowners and business people can review, modify and update this plan in order to meef
changing conditions on a & 10year cycle.

D. Geographic Scope

The Salmon River Watershed is situated in northern New York midway between the
cities of Watertown and Syracuse (Figure
tributaries to Lakéntario, and drains ~280 square miles (~181,000 acres) of forested
headwaters, agricultural lands and rural residential areas in Oswego, Lewis, and Jeffersor
Counties (in addition to a very small area of Oneida County). Administration of
environmental rgulations and managemenithin the watershed fall to N3EC

Regions 6 and 7. The US Geological Survey Hydrologic Unit Code (HUC) system

places the watershed within the Southeast Lake Ontario Subregion (Subregion 0415,
Figure 2) of the Great Lakes Hydrglio Region (Region 04).

The Salmon River system is one of several that form the radial stream drainages of the
Tug Hill Plateau, a landform that slopes gently upward and eastward from the Ontario
Lake Plain to an elevation of 2100 ft in the ezesttral prtion of the region. The Tug

Hill Plateau terminates abruptly at an escarpment on its eastern edge at the Black River
Valley. Elevations of the Salmon River watershed range from 1,900 feet at the upper
headwaters to 250 feet at the Salmon River moutestern Lake Ontario.

15




Figure 1. Salmon River Watershed Study Area.
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Figure 2. Southeast Lake Ontario Basin (Source: NYSDEC 2006)
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To facilitate more focused consideration on aspects of the Salmon River watershed,
Howard (2006) further subdivided the watershed into fifteevsatiersheds (Figure 3,
Table 1). The Salmon River Falls represents a natural migration barrier within this
drainage system. Currently the hydroelectric dam at the Lighthouse Hill Reservoir (just
below the falls) functions as the first barrier to migration upstream of the freshwater
estuary along the main branch of the Salmon River. Consequently the fish dtiesnun
differ markedly above and below the Lighthouse Hill Reservoir/Salmon River Falls
reach. Furthermore, land uses within the watershed differ along a line roughly delineat
by the Oswego Sandstone escarpment, at which the Salmon River Falls form.
Agriculture and urban development are more prevalent west of the escarpment/falls,
while more intact forests exist east and above the escarpment. Since there are natural s
differencedn the biotic communities, and in the prevailing land uses (and concomitant 5
stresses to the biotic communities) above and below the Reservoir/Falls,-the sub
watersheds within the drainage have be
watersheds to facibte discussion of condition, stresses and strategies mdifésrent
locations (Table 1)

IntroQuctio
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Introduction and Background i Geographic Scope

Figure 3. Location of fifteen suvatersheds within the Salmon River watershed (from Howard 2006).
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Table 1.Summary ofsslwat er sheds within the Sal mon River Watershed
refer to the | ocation of respective drainage basin mou
Area
Code Name (acres) Subwatershed towns
Upper subwatersheds
BGWM BeaverGillmore-Willow-McDougal 6,963 Worth, Redfield
COBR Cold Brook 6,558 Worth, Redfield, Montague
FBTT Fall Brook Twomile-Threemile 9,862 Osceola
GRMM GrindstoneMill -Muddy 11,183 Redfield, Osceola, Montague
KESF KeeseSmith-Finnegan 6,419 Osceola
MARI Mad River 21,013 Worth, Redfield, Montague, Osceola
NOBR North Branch 17,993 Boylston, Worth, Redfield
PECK PennockCoeyKenny 10,880 Orwell, Redfield
PMLB PrinceMulligan-Little Baker 7,245 Redfield, Osceola
SBLB Stony BrookLime Brook 4,623 Redfield, Osceola
UPSR Upper Salmon River 16,365 Osceola, Lewis
Lower subwatersheds
BBMC Beaverdam BroolMeadowCreekReservoir 19,721 Albion, Williamstown, Florence, Redfield, Orwel
LSRM Lower Salmon RiveMain Stem 11,544 Richland, Albion
ORPE Orwell-Pekin 12,992 Albion, Orwell, Boylston
TRBR Trout Brook 12,938 Richland, Orwell, Boylston

Introduction and Background i Geographic Scope
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State of the Basin T Overview of Resources

[l State of the Basin

A. Overview of Resources

Water Resources

The greater Tug Hill, in which the Salmon River watershed is embeddecgion

where exceptionally good water quality is predicted due to an overall lack of impervious
surface and to high levels of forest co{feigure 4. A recent analysis conducteg hhe

Nature Conservancy (TNC) that used six indicators of watershed condition (population
density, road density, protected lands, dam density, natural land cover, and interior forest
cover) determined that the Tug Hill area represents one of the mastiamascapes in

New York (NYSDEC 2006aFigure §. The region contains over 4,000 miles of rivers

and streams, 117,000 acres of wetlands, and one of the largest (121,00@t&actes)
forestblocks in the state.

The abundance of water resources withenTlug Hill region is attributed, in part, to the
42-50 inches of precipitation that fall annually across the region (Eschner et al. 1974).
Precipitation patterns are influenced by the position of the Tug Hill on the eastern shore
of Lake Ontario in conjuction with dominant westerly air masses that deliver lake effect
snow and rain to the region. Lake effect precipitation delivers more than half of the
annual precipitation to the region and results in high seasonal variation of stream flow.
Annual watersurplus (a measure of excess precipitation: surplus = precipitation minus

|l osses by evaporation and plant transpir
hi ghest elevations to approximately 160
Consequentlyan abundance of water is available during most of the year to sustain the
extensive wetland systems, high velocity streams and eroded gulfs of the region. The
wetland systems also serve to retain seasonal runoff and discharge it over longer periods
of time, thereby helping to maintain stream flow throughout much of the year.

The Salmon River stream system is a network of headwater stream communities (marsh
headwater streams, rocky headwater streams)ramich stream communities, and a
freshwaterestuargt t he river 6s mouth on the east
headwatersre generally intact, with higguality cold water streams. The river system
contains several dams, including the hydroelectric facilities at the Lighthouse Hill and
Redfield Resemirs.

The exceptional water quality of the Salmon River supports a wetass$ fishery.The

Salmon River, along with its tributaries Trout Brook, Orwell Brook and Beaverdam
Brook, and with the exception of the freshwater estuary, is classified by N€ 8BE

Class C(t}- a designation for fishing, recreational use, and fish propagation and survival
(FERC 1996). The river is stocked with more than 412,000 fish, including brown and
brook trout, steelhead rainbow trout, and Chinook and coho salif@niishery

represents a significant local economic resourBendle et al. (2005) reported the

results of an angler survey for 28 Lake Ontario tributaries in New York. They found that
the Salmon River accounted for 30% of the total angler trips and 66% tdtal angler

effort (angler hours) in 2005 for all of the New York tributaries to Lake Ontario.
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Figure 4. Statewide ranking of predicted surface water resources based upon analysis of
impervioussurfaces and forest cover (T. Howard, NY Natural Heritage Program,
unpublished data). Key: red shades indicate impaired watersheds, greens indicate high
quality watersheds.
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Figure 5. Summary of remnal landscape conditions in New York (Source: Nature
Conservancy).
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