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Gaining an understanding of your watershed 
is key to preparing a successful watershed 
plan.  Knowing your water resources, land 
use patterns, local regulations, and municipal 
programs will help you create goals for the future 
that also will be the framework around which 
you build your plan.  In this chapter, we will work 
through the following steps:

• Delineating your watershed and subwatershed 
boundaries

• Gathering existing data

• Understanding water quality issues

• Assessing land use and land cover conditions

• Estimating pollutant loads and other analyses

• Assessing capacity of municipal programs

• Developing a vision and initial watershed goals

• Writing a watershed characterization report

Delineating your watershed and 
subwatershed boundaries

The fi rst step in understanding your watershed 
is to determine the appropriate geographic scale 
for your watershed plan and to delineate the 
boundaries of your watershed.  A watershed is 
the total area of land draining to a body of water 
such as a stream, river, wetland, estuary, or 
aquifer.  Watersheds can range in size from a 
few acres that drain into a small creek to a large 
basin that drains an entire region into a major 
waterbody, such as Lake Ontario.  By using the 
appropriate geographic scale, you can develop 
a watershed plan that best meets the needs of 
your community.

Basins are the largest watershed management 
unit. They cover areas ranging from several 
hundreds to thousands of square miles and 
contain a mosaic of diverse land uses, including 
forest, agriculture, suburban, and urban areas.  
There are 17 major drainage basins in New 
York State.  Watershed management at the 
basin level often focuses on water supply, 
aquifer management, transportation issues, and 
regional planning.

Each basin contains a group of watersheds, 
which, in turn, contain subwatersheds.  
While watersheds have drainage areas that 
typically range from 20 to 100 square miles, 
subwatersheds, in general, drain areas of 5 to 
10 square miles.

This guidebook focuses on the watershed 
as the primary planning unit and uses the 
subwatershed to conduct more detailed fi eld 
assessments to pinpoint specifi c water quality 
problems and threats.  

Once you know the geographic scale that you 
will base your plan on, you will need to identify 
the physical boundaries of your watershed.  
Having a well defi ned watershed boundary 
and clearly delineated subwatersheds will help 
you target goals, future fi eld assessments, and 
specifi c recommendations. 

Many watersheds have already been delineated 
and are available on maps.  You can typically 
fi nd two scales of watershed boundaries: a sub-
basin level, 8- Digit Hydrologic Unit Code (HUC) 
and a watershed level, 11- Digit HUC.   These 
maps and other digital data can be obtained 
through the Cornell University Geospatial 
Information Repository (CUGIR) (http://cugir.
mannlib.cornell.edu) and the NYS Geographic 
Information System Clearinghouse (www.nysgis.
state.ny.us). You may be able to fi nd more 
detailed maps of subwatersheds through other 
planning groups, such as your soil and water 
conservation district. 

CHAPTER THREE: 
UNDERSTANDING YOUR WATERSHED                             
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Basin 
(1000 sq mi)

Watershed (100 sq mi)

Subwatershed 
(10 sq mi)

Catchment
(1 sq mi)

Reach/Project Site

The 17 major drainage basins in New York State

Hudson Highlands, Hudson River

Geographic scales of watershed planning.
 
Basin:  The Hudson River Basin is 13,000 sq 
mi, includes multiple states and is divided into 8 
subbasins.  This scale is appropriate for multi-
state, regional management and planning.

Watershed:  The Moodna Creek Watershed 
is 180 sq miles.  Comprehensive watershed 
planning at this scale may be onerous, but 
doable, particularly if focused on a few target 
subwatersheds.

Subwatershed:  The subwatershed is 10.7 
sq miles in size.  As a general rule of thumb, 
subwatersheds drain 10 square miles or 
less. This is the scale at which more detailed 
analyses are done as part of a watershed plan.

Catchment:  Catchments are often less than 1 
sq mile in size have relatively homogenous land 
use within a subwatershed. Stormwater is often 
evaluated at the catchment level since that size 
represents a typical drainage scale for individual 
stormwater practice.  

Reach/ Project Site: The project site is the 
smallest scale for management, and is the 
location for project implementation. It may 
be necessary to implement many projects to 
achieve goals at the watershed level.
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As you delineate your watershed you will want to 
identify other areas and boundaries that relate to 
your watershed such as sensitive areas, special 
groundwater recharge areas, public water supply 
boundaries, public sewer boundaries, and 
State Pollution Discharge Elimination System 
(SPDES) Phase II regulated communities.  
These areas may be sensitive to or contribute 
higher levels of pollutants to the watershed.  
These areas may also have management 
measures or recommendations in place that will 
help you through the planning process.  The 
NYS Department of Health, under the Source 
Water Assessment Program, has delineated 
all surface water watersheds used for drinking 
water.  These may be obtained on request.

Once you have delineated your watershed you 
need to check and refi ne its boundaries.  You 
may be able to use an automated watershed 
delineation GIS tool that is based on digital 
elevation models/terrain models.  While 
automated delineation tools may be a good 
starting point for determining watershed 
boundaries, the resolution may be too coarse 
to accurately delineate many subwatersheds. 
Whether you have delineated your watershed 
yourself or you have used an existing watershed 
map, it is important to verify boundaries through 
fi eld inspections.  This will help resolve any 
mistakes or discrepancies in the watershed 
boundaries and more accurately depict any 
questionable areas.  Field inspections will also 
help you to begin to understand the issues in 
your watershed.

Gathering existing data

Now that you have delineated your watershed 
boundaries, it is time to get to know your 
watershed better.  You should start by gathering 
existing data on such things as hydrology, 
topography, soil types, land cover, land use 
conditions, wetlands, habitats, and groundwater 
recharge areas.  You may be surprised to 
see how much information already exists that 
characterizes your watershed. 

You can start by talking with the partners 
that you have identifi ed to help you with your 
watershed plan.  Contact your municipal and 
county planning and natural resource agencies, 
public or private water providers, water quality 
coordinating committees, and soil and water 
conservation districts to see what information is 
available.  You should also contact any regional 
organizations, like the Hudson River Estuary 
Program or the Regional Planning Councils.  As 
organizations covering larger areas, they will 
often have access to important regional data.  
Key information about your watershed can also 
be requested from state and federal agencies.  
Reach out to community members as well.  They 
will have fi rst hand knowledge of the watershed 
and may be able to provide you with historic 
information on how the watershed has changed 
over time.

You should be gathering and reviewing 
information such as:

If maps do not exist for your watershed, you 
can delineate your own boundaries, either by 
hand or by using a Geographic Information 
System (GIS), using a United States Geological 
Survey topographic map as a base map.  High 
points in the topography will typically defi ne 
your watershed boundary, where a drop of 
rain landing inside the boundary will fl ow down 
into your target waterbody.  An exception may 
include urban areas where stormwater drainage 
networks can alter natural drainage patterns, 
or in areas such as Long Island where there is 
signifi cant subsurface fl ow.

To delineate watershed and subwatershed 
boundaries:

• Choose the outlet or fi nal downstream point 
of the river, stream, or wetland in which 
you are focusing the plan.  Make sure you 
consider the total drainage area of the 
receiving waterbody and take into account 
the impacts of highway and rail crossings, 
underground piping, subsurface fl ows, 
and direct drainage.  These may play an 
important role in your watershed and affect 
boundaries.

• From your outlet, identify high points along 
the watercourse which will create your 
boundary ridge.

• Connect the high points, beginning and 
ending with the outlet to form a closed 
polygon.  When connecting these high points, 
the contour lines should be crossed at right 
angles.
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• topographic maps

• aerial photography

• previous watershed management plan(s)

• regional or basin-wide watershed reports

• local comprehensive plans, zoning and 
land use codes, water and sewer plans, 
or stormwater management plans, capital 
improvement plans

• land use assessments

• land cover assessments

• census data on watershed population and 
demographics

• NYS DEC Priority Waterbodies List

• Source Water Assessment Program reports 
(NYS Department of Health)

• local source water assessment plans

• New York Rural Water Association wellhead 
protection plans

• Agricultural Environmental Management 
County and Watershed Strategies

• County and Community Farmland Protection 
Plans

• Agricultural District Maps

• fl ood hazard reports

• soil surveys

• groundwater studies

• monitoring reports (i.e. water quality, stream 
habitat, biological communities)

• USGS gauging stations, and publications 
(reports, circulars)

• natural resource inventories (i.e., wetlands, 
Signifi cant Coastal Fish and Wildlife Habitats, 
rare species, forests)

• SPDES Phase I and II permit applications

• wetland permit applications or mitigation bank 
documentation

• Total Maximum Daily Loading (TMDL) 
analyses

• agricultural reports

Organizing the data that you have collected is 
very important.  While much of the information 
collected and the analyses and assessments 
described in the guidebook can be performed 
using basic approaches to analysis, most tasks 
discussed here assume a basic level of access 
to GIS.

Aerial view of residential development

Aerial view of mixed use area
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Any watershed information or GIS data you 
gather should be consolidated in a central 
storage space (either digitally or physically) 
where it can be organized and viewed.  It may 
be helpful to designate one person to oversee 
all the data to provide quality control; however, 
data should be readily available to all those 
involved in the planning process.  It is important 
to critically review the quality of the data you use 
and document the source - keep in mind that 
data is often collected using different sampling 
methods and protocols, so be careful you know 
what data you are using and how you are using it.

GIS is one of the most effective ways to 
organize, store, and analyze watershed 
data.  Using GIS can be as simple as 
generating a basic watershed map or it can 
be as sophisticated as developing a powerful 
database to store millions of pieces of data.  
No matter how it is used, GIS can be a great 
way to produce spatial representations of your 
watershed, making it easier to understand 
water quality impacts, locate water quality 
improvement projects, communicate with the 
public, and track progress over time.  Table 
3.1 lists some important GIS data that can be 
gathered at little to no cost.

When working with GIS data it is important to 
determine, in advance, what key data layers 
you currently have available, what layers need 
to be updated or refi ned, and what layers or 
data are missing.  For example, you may want 
to refi ne maps with local inventories, convert 

GIS map showing sub-watershed boundaries and land use for Reeves Bay, Southampton.
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Table 3.1  Useful Mapping Data for Watershed Planning 

Data Type Data Common Sources1

Hydro-geomorphic 
Features

 Hydrology (streams, lakes, etc.) 
 Topography (10 ft contour or less) 
 Soils 
 Steep slopes 
 100-year and 500-year fl oodplain 

NYS GIS Clearinghouse 
USGS 
CUGIR 
USDA 
FEMA Q3 Flood data 
Local Data 

Boundaries 

 Watersheds/subwatersheds 
 Municipal boundaries 
 Property/parcel boundaries 
 Urban growth boundaries or service areas 

USGS 
NYS DEC 
CUGIR 
NYS ORPS 
NYS GIS Clearinghouse 
Local Data 

Land Use and Land 
Cover 

 Aerial photos 
 Land use 
 Zoning 
 Land cover layers (impervious, forest, turf,etc.)
 Major roads 

NYS GIS Clearinghouse 
USGS NY Water Science Center 
NYS DOT 
Local Data 

Sensitive Areas 

 Wetlands2

 Contiguous forest 
 Rare, threatened, endangered species 
 Green infrastructure 
 Public drinking water supplies 
 Groundwater recharge areas/aquifers 
 Protected lands 

NYS DEC 
NYS GIS Clearinghouse 
CUGIR 
USDA Forest Service 
NY Natural Heritage Program 
NYS Health Dept. District Offi ces 
Local Data 
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Utilities 

 Sanitary sewer network, Sewersheds 
 Stormwater infrastructure
 Chronic SSO or CSO 
 Wells 

NYS GIS Clearinghouse 
CUGIR 
NYS DEC 
Local Data 

Point Sources and Hotspots 

 NPDES Phase I and II permittees 
 ESC construction permits 
 Septic and underground storage tanks 
 Landfi lls; superfund sites 

NYS DEC 
EPA Region 2
Local Data

Stream Condition 

 Monitoring stations/sampling sites 
 Physical in-stream habitat 
 Wetland permits 
 Water quality 
             - CWA Section 303(d) impaired waters 
             - CWA Section 305(b) monitoring data 

NYS GIS Clearinghouse 
CUGIR 
EPA 
USGS 
NYS DEC 
Local Data 

Notes: 
1: NYS GIS Clearinghouse www.nysgis.state.ny.us/gisdata; Cornell University Geospatial Information Repository (CUGIR) http://cugir.mannlib.cornell.edu; US 
Geological Survey (USGS) http://water.usgs.gov/data.html; US Environmental Protection Agency (EPA) www.epa.gov/region02/gis/data.htm; US Department of 
Agriculture (USDA) www.nrcs.usda.gov/Technical/land/maps.html; NYS Dept. of Transportation (DOT) www.nysdot.gov; NYS Dept. of Environmental Conservation 
(DEC); NYS Offi ce of Real Property Service (ORPS) www.orps.state.ny.us 
2: NYS DEC has developed a set of statewide maps of wetlands under the jurisdiction of the NY Freshwater Wetlands Act(see www.dec.ny.gov). In addition, NYS DEC 
has also developed a set of maps showing tidal wetland boundaries. 
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hard copy data to digital data layers, or create 
an impervious cover layer using aerial photo 
interpretation.  It is also important to establish 
criteria for data projection, resolution, quality 
control, and metadata for any new layers 
developed.  This will help make sure data is 
usable and reliable.

Understanding water quality 
issues

The focus of a watershed plan is on protecting 
and restoring water quality.  Water provides 
each and every living organism the opportunity 
to grow, take up nutrients and, put simply, 
survive.  Water also shapes our physical 
world.  Most people recognize the importance 
of water, but so often its availability and quality 
are taken for granted.  We continue to pollute 
our groundwater, wetlands, rivers, lakes, and 
oceans to a point where once reliable sources 
of drinking water can no longer be used without 
expensive treatment, our ability to use water 
for recreational purposes has been impaired, 
and habitats can no longer support wildlife.  
To combat pollution, we must understand the 
nature of the problem and select and implement 
practices that reduce our impacts on our water 
resources.

Pollutants that affect water quality can vary and 
can be generated from a wide range of sources.  
These include: 

•   Nutrients from sources such as livestock 
wastes, on-site septic systems, and lawn 
fertilizers increase growth of aquatic plants 
and algae.  When these aquatic plants and 
algae are consumed by bacteria, oxygen is 
taken up, resulting in lower levels of dissolved 
oxygen in the water.  The depletion of oxygen 
can cause fi sh kills and serious degradation 
of water quality.

•  Pathogens, disease-causing organisms, are 
also associated with sewer overfl ows and 
on-site septic system failure.  The potential 
presence of pathogens can result in the 
closure of beaches and shellfi sh beds, 
contaminate drinking water sources, and 
cause human health concerns. 

•   Sediment from eroding streambanks, 
construction sites, or road surfaces can 
cause water quality impairments as well.  
Sediment can affect boating and recreational 
activities by reducing channel depths and can 
impair habitat by altering the composition of 
substrate, increasing water temperature, and 
increasing turbidity.

•   Hydrocarbons, such as those found in 
oils and grease, can be toxic to aquatic 
organisms.  Oil and grease that leak from 
automobiles onto roadways and parking lots 
are transported via rainwater and attach to 
sediment.  This sediment can accumulate on 
the bottom of waterbodies and can negatively 
impact aquatic organisms, often causing high 
levels of mortality.

Water quality monitoring

Long Beach Bay, Orient
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•   Floatables and trash from road runoff and 
illicit dumping can cause both water quality 
concerns as well as aesthetic impairments.  
Floatables and trash often contain oil, grease, 
heavy metals, and other toxic substances 
that can affect water quality.  The presence 
of trash and fl oatables in rivers, streams, 
lakes, and other waterbodies can also cause 
physical safety and health concerns.

To improve water quality, we need to focus not 
only on the pollutants themselves but also on 
the sources of pollution:

• Point sources of pollution occur where 
harmful substances are introduced directly 
into a body of water, such as from sewage 
treatment plants or industrial facilities.  Point 
sources are often thought of as “end-of-pipe” 
or concentrated sources of pollution.  These 
sources are more easily detected since 
pollutants are discharged from one source at 
one point.

•   Nonpoint sources of pollution occur where 
pollutants enter the water indirectly at 
multiple locations from many sources and are 
often associated with runoff or groundwater.  
Nonpoint sources are often thought of as 
“diffuse” sources of pollution.  Nonpoint 
sources of pollution are often diffi cult to 
detect or regulate since pollutants can come 
from a variety of sources and are dispersed 
over large areas.

Nonpoint sources of pollution are separated, by 
EPA and NOAA, into six main categories: 

•  forestry

•  agriculture

•  hydromodifi cations

•  marinas

•  wetlands

•  urban (including onsite waste disposal 
systems, buildings, roads, and bridges)

More information can be found in the US EPA’s  
Guidance Specifying Management Measures for 
Sources of Pollution to Coastal Waters (www.
epa.gov/owow/nps/MMGI).

Pollutants from these sources are generally 
transported as a result of precipitation events 
through overland runoff or groundwater fl ow.  
Rainwater fl owing over land, for example, picks 
up a wide array of contaminants ranging from 
salt used for de-icing roads, to leaked motor 
oil and gasoline on driveways and parking lots, 
to agricultural and lawn chemicals, to large 
amounts of silt from open construction sites.  It 
is important to keep in mind how pollutants are 
transported throughout the watershed and how 
land use alterations can ultimately affect storage 
and transport pathways.

Construction site erosion

Ditched salt marsh
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In New York, the NYS DEC maintains 
information regarding water quality impacts 
and impaired waters in the state through its 
Waterbody Inventory/Priority Waterbodies 
List (WI/PWL) database (www.dec.ny.gov).  
The Waterbody Inventory refers to the listing 
of all waters, identifi ed as specifi c individual 
waterbodies, within the state.  The Waterbody 
Inventory includes both assessed and currently 
unassessed waters.  An inventory for each large 
drainage basin in the state has been established 
as part of the WI/PWL update effort.  The Priority 
Waterbodies List is the subset of waters in the 
Waterbody Inventory that have documented 
water quality impacts/impairments/threats.  The 
WI/PWL assessments provide the foundation 
for both the compilation of the biennial Section 
305(b) Water Quality Report on all waters of 
the state and for the development of the state 
Section 303(d) List, which is comprised of 
waters that do not meet water quality standards 
or otherwise do not support water uses. 

How we use and manage our land is another 
important factor in determining water quality.  
As we convert open space to more intensive 
land uses, development can have a negative 
effect on the watershed. Open space, such as 
forested and vegetated areas, can signifi cantly 
reduce impacts on water quality from land 
use practices and development.  Vegetated 
land cover protects water quality by reducing 
velocity and volume of runoff, fi ltering pollutants 
before reaching groundwater and streams, 
and providing habitat for plants and animals.  

Open space, in the form of riparian buffers, 
also improves water quality by stabilizing 
streambanks and beds, providing shading to 
streams, and reducing excess sediment from 
reaching waterbodies.

It is important to protect open space within your 
watershed to protect water quality and aquatic 
habitat as well as to ensure public recreation 
opportunities.  As you develop your watershed 
plan, keep in mind these important open space 
areas: lake shores, wetlands and their buffers, 
groundwater recharge areas, fl oodplains and 
their buffers, estuaries, and drinking water 
sources.

Without careful management of land use, we 
tend to:

•   increase impervious cover, which reduces 
natural infi ltration and increases fl ood 
potential

•   expose soil to erosive wind and rain, 
increasing sedimentation rates in streams, 
rivers, lakes, and ponds which can have 
detrimental effects on fi sh, insects, and the 
overall quality of water

•   lose highly productive farmland which affects 
local economies, and historical and cultural 
characteristics

•   construct more sewer, water, and stormwater 
infrastructure which places barriers on 
drainage pathways and directs pollutants into 
waterways

NYS Department of State 
Division of Coastal Resources 
Open Space Analysis Tool

The Department of State’s Division of 
Coastal Resources recently developed 
an open space analysis tool for the Long 
Island South Shore Estuary Reserve. This 
GIS tool uses aerial photographs, land 
use maps, land ownership information, 
and land protection status to perform a 
gap analysis that evaluates all of these 
data simultaneously to identify large, 
unprotected open spaces that currently 
exist in the Reserve. The tool prioritizes 
the selected open spaces for conservation 
and protection using a scoring system 
that accounts for a variety of criteria such 
as proximity to Natural Heritage habitat 
sites, historic sites, freshwater and tidal 
wetlands, tributaries and publicly-owned 
lands; land cover classifi cation; and extent 
of tributary frontage.  This tool is used in 
watershed planning to identify natural open 
spaces that can play a signifi cant role in 
mitigating impacts from new and existing 
development, protecting water quality and 
quantity, and providing habitat for wildlife, 
thereby helping to explore the targeting of 
priorities for acquisition.
(www.nyswaterfronts.com)
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•   fragment natural areas, interrupting wildlife 
corridors and impairing wetland function

•   encroach into fl oodplains and aquatic buffers, 
which reduces pollutant removal, fl ood 
protection, and habitat

These land use alterations reduce overall water 
quality and limit our use of water resources - health 
advisories become more common, fi sheries 
close, and waterbodies can no longer be used 
for swimming or fi shing.  They also diminish 
groundwater recharge and worsen the impacts 
of seasonal droughts.  Watershed planning, 
however, can help focus efforts on managing 
land use and the resultant nonpoint sources of 
pollution.

Watersheds are dynamic systems as surface 
water, groundwater, and waterbodies are 
exposed to point and nonpoint sources of 
pollution, physical alterations, and increased 
development.  Watersheds are constantly 
changing - nonpoint pollution sources can 
change, streams continue to be physically 
altered, and impervious surfaces increase 
with changing land uses.  Being aware of how 
watersheds change and how pollutants affect 
water quality over time will help you create a 
dynamic watershed plan that will be useful in the 
future.

As you gain a greater understanding of the water 
quality issues within your watershed and you 
begin to focus your planning effort on improving 
water quality, you should ask yourself: 

•  What are the current water quality conditions 
- are they improving or getting worse?

•  Where are the water quality problem areas - 
     are they located near sensitive habitats, 

residential communities, industrial sites?  

•  What are the impairments and the causes 
of these impairments - can we implement 
management strategies to address them?

Assessing land use and land cover 
conditions

As watersheds are converted from fi eld and 
forest to more intensive land use, the quality 
of our waters and aquatic habitats begins to 
decline.  Decades of research show that the 
percentage of impervious cover, forest cover, 
riparian buffers, and cropland within a watershed 
can be used to predict watershed health.  
These percentages can be easily generated 
by analyzing local land use and zoning maps.  
Average pollutant concentrations for common 
contaminants have been estimated for a variety 
of land use types and can be helpful when 
calculating urban stormwater loads.  This data 
can be found in NYS DEC’s New York State 
Stormwater Management Design Manual (www.
dec.ny.gov/chemical/29072.htm).  

Understanding land use and land cover can tell 
you a lot about the conditions of your 
watershed.  Analyzing land use can tell you 
which subwatersheds may have the highest 

quality waters, which subwatersheds may be 
contributing high levels of nutrients to your coastal 
bays, streams, or reservoirs, or where stormwater 
retrofi ts or residential stewardship efforts should 
be targeted.  Analyzing the type, intensity and 
distribution of land uses, land cover, and census 
data will also give you a good idea where future 
development will occur and help you prioritize 
vulnerable areas for land conservation, decide 
where you want to spend money on protection or 
restoration, or where more stringent development 
criteria should be applied. You may also want to 
analyze current and projected use of surface and 
ground water in your watershed.

Agricultural land use, Cayuga Lake
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There are four main types of land uses and 
activities that you should examine for their 
effects on water quality:  

•   Development, both existing and new, can be 
a major source of water quality problems.  
Examples include the expansion of 
impervious surfaces resulting in the erosion 
and sedimentation of streams and loss of 
base fl ow to wetlands and waterbodies, and 
contamination of ground and surface water 
from over-fertilization of lawns and septic 
systems.  Build-out analyses can help you 
understand how much impervious surface 
could be added to your community over 
time under your current zoning and related 
regulations.

• Roads contain and collect contaminants and 
convey these contaminants into waterbodies.  
The NYS Department of Transportation 
follows the techniques and procedures in its 
Environmental Procedures Manual (www.
nysdot.gov) in environmental matters relating 
to the planning, design, construction, and 
maintenance of transportation facilities.  
These approaches may help you manage 
local roads.

• Agriculture is an important land use in many 
watersheds throughout the State.  It is also 
a source of water pollution from pesticides, 
fertilizers, sediment, and animal waste.  To 
address these myriad sources of pollution, 
the Agricultural Environmental Management 

(AEM) Program (www.agmkt.state.ny.us/
SoilWater/AEM) provides a mechanism to 
assess farming operations, identify potential 
environmental problems, and identify options 
to reduce pollution.

• Marinas have many activities located directly 
at the water’s edge, such as refueling and 
hull maintenance, that can directly pollute 
waterways.  Similarly, direct discharges from 
boats can pollute waterways.

The US EPA provides more details on these and 
other pollution causes (www.epa.gov/owow/nps) 
and offers guidance for specifying management 
measures to address these causes (www.epa.
gov/owow/nps/MMGI).

As mentioned previously, the percentage 
of impervious cover is a good indicator of 
watershed health.  Impervious surfaces such as 
rooftops, roads, parking lots, and driveways can 
infl uence the quality of water.  When rain hits a 
parking lot, it can no longer infi ltrate the soil and 
fl ow through its natural pathways to a stream 
or river.  Rainwater, however, will travel across 
the impervious surface picking up sediment, 
oil, grease, and other pollutants before it fl ows 
into a waterbody.  These pollutants are then 
transported through the vast network of streams, 
rivers, and wetlands and can increase turbidity, 
increase biological growth (algae), raise water 
temperatures, and reduce water quality.  

Greenport, Long Island

Southampton, Long Island
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When assessing land use and land cover, there 
are a few key questions to ask yourself:

• What impacts will any changes in land and 
water uses have on water quality, and where 
will these occur?  

• How will an expansion of impervious surfaces 
impact streams, habitats, and ground and 
surface water?

• How will increases in water consumption 
associated with existing and new 
development affect water quantity and 
quality? 

• What practices or controls will maintain or 
improve water quality?

Estimating pollutant loads and 
other analyses
Depending on local watershed needs, there are 
supplemental tasks that can be performed in 
order to characterize your watershed.  

Estimating pollutant loads

Many communities are faced with increased 
impervious cover or increased sources of 
nonpoint pollution and should, therefore, 
make an effort to estimate current and predict 
future watershed pollutant loads using simple 
spreadsheets or more complex models.  Where 

GIS resources are readily available, some 
communities are also conducting more detailed 
mapping analyses for sensitive areas in their 
watershed.

A variety of models have been developed to 
estimate pollutant loads. These models can help 
you:

• estimate target pollutant levels and how 
much is coming from an individual site

• predict additional loads from future 
development

• develop Total Maximum Daily Loads (TMDLs)

• identify hotspot areas contributing to overall 
water quality impairments

• determine priority subwatersheds for 
stormwater retrofi ts, pollution prevention, or 
discharge elimination efforts

• analyze the effectiveness of various 
treatment practices (stormwater facilities, 
street sweeping, etc.) at reducing pollutant 
loads at the subwatershed scale 

• justify the cost of implementing watershed 
recommendations

• guide subsequent fi eld assessments 
to identify pollution sources and key 
opportunities for restoration and mitigation

Table 3.2 summarizes a number of spreadsheet 
and simulation models that communities can 
use to gain a greater understanding of pollutant 
loading in their watershed.  

When developing or using a pollutant model, 
keep in mind that few models can predict the 
impacts on biological indicators for water quality, 
such as fi sh and aquatic insects.  Most models 
work better for calculating runoff volumes 
and predicting changes in hydrology and 
water quality based on chemical and physical 
characteristics.

Stormwater treatment installation, Lake George
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Table 3.2: Models Used To Estimate Pollutant Loads and Simulate Watershed Hydrology 

Watershed Treatment Model 
• Simple spreadsheet model that provides rapid, inexpensive and reasonably accurate estimates of subwatershed treatment for sediment, nutrients or bacteria. The 

WTM is an ideal tool for most subwatersheds, although more complex models may be warranted in some situations. 
      www.stormwatercenter.net  or www.cwp.org 

SLAMM Source Loading and Assessment Management Model 
• Continuous simulation of urban hydrology and water quality that takes a source area approach ideal for subwatersheds. Various stormwater treatment (SWT) 

scenarios can be directly evaluated. 
     www.winslamm.com

SWMM5 Storm Water Management Model 
• Continuous simulation of stormwater hydrology and water quality, as well as sewers and CSOs. Can address most SWT scenarios.  
      www.epa.gov/ednnrmrl/models/swmm/index.htm

HSPF Hydrologic Simulation Program-Fortran 

• Continuous simulation of hydrology and water quality, with an emphasis on watershed land use. Analysis of SWT is cumbersome.  
      http://www.epa.gov/ceampubl/swater/hspf/

P8 Program for Predicting Polluting Particle Passage through Pits, Puddles and Ponds 
• Continuous or single event simulation of hydrology and water quality that relies on NRCS curve number methods. Good capability to deal with structural SWT, but not 

designed to assess soluble pollutants. 
     http://wwwalker.net/p8/ 

DR3M-QUAL Distributed Rainfall, Runoff and Routing Model   
• Continuous or single event simulation of surface runoff and water quality designed for subwatersheds. Cannot simulate subsurface fl ow or sewers.  
     http://water.usgs.gov/cgi-bin/man_wrdapp?dr3m

HMS and HEC-RAS Hydrologic Modeling System and River Assessment System 
• Storm event simulation of surface runoff and channel hydraulics for fl ood management assessment. Cannot assess water quality. SWT restricted to fl ood reduction 

options.   
     www.hec.usace.army.mil/ 



New York State Department of State, Offi ce of Coastal, Local Government and Community Sustainability 31

Pollutant models are currently being used 
throughout New York.  On eastern Long Island, 
the Peconic Estuary Program developed a 
pathogen loading model to evaluate pathogen 
sources in various target areas within the 
watershed.  This model assisted the Program 
in identifying important sources and mitigation 
areas for future restoration efforts.  On Lake 
George, the Lake George Association, in 
conjunction with the Lake George Watershed 
Coalition, is using GIS to develop a nonpoint 
source pollutant loading model for the lake in 
order to identify restoration locations.

When estimating pollutant loadings or 
developing loading models, some key questions 
to ask yourself are:

• What are the pollutant loadings at the 
subwatershed level?  This will help 
you pinpoint problem areas within your 
watershed.

• How are pollutants introduced into your 
watershed - through stormwater outfalls, illicit 
discharges, or other conveyances?  

• Where would focused nonpoint source 
pollution management most likely maintain or 
improve existing water quality?

Sensitive Area Analyses

Another task involves refi ning existing 
information on sensitive areas in your 
watershed.  Sensitive areas are those areas that 
have special signifi cance, provide watershed 
benefi ts, or are particularly vulnerable to land 
development.  They can include:

•   streams and their buffers

• 100-year fl oodplains

• habitats for rare, threatened, and endangered 
species 

• steep slopes

• coastal and freshwater wetlands

• contiguous forest

• hydric and erodible soils

• prime and important farmland soils

• public drinking water supplies

• wellheads

• historic and archeological sites

Sandy Island Beach State Park, Lake Ontario

East Hampton, Long Island
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• What are the signifi cant human uses within 
the sensitive area - fi shing, hunting, wildlife 
observation, plant harvesting, drinking water 
withdrawals?  How have their uses changed 
over time?

• Is the area replaceable or irreplaceable?

• Is the area actively managed, by whom, and 
for what purpose?

These sensitive area analyses should be 
used to help build support for the watershed 
plan, identify resources vulnerable to future 
development, and screen potential sites to be 
further evaluated in the fi eld (see Chapter 5).  

A comparison between predicted watershed 
development and existing natural areas will help 
you quickly assess threats to these sensitive 
areas.  To study sensitive areas in your 
watershed there are a variety of analyses that 
can be performed:

• Local wetland inventories supplement state 
wetland maps with local wetland data, 
estimate wetland functions, and predict 
wetland impacts based on future land use 
scenarios.  A wetland inventory provides a 
starting point for determining the functional 
services wetlands provide at the watershed 
scale, which in turn can impact future 
permitting and mitigation decisions.

• Forest cover analysis predicts changes in 
watershed forest canopy based on future 
land use and forest conservation scenarios.

• Riparian buffer mapping uses aerial photos 
to map the extent and locations of impacted 
riparian buffer areas.  This analysis can help 
direct fi eld crews to specifi c stream reaches 
and shorelines in need of buffer restoration. 

• Steep slope analysis identifi es which slopes 
are vulnerable to development, particularly 
those with highly erodible soils.  For 
communities with few regulatory protections 
for steep slopes, this analysis can quickly 
gauge the impact of future development.

• Recharge and wellhead analysis uses soil 
and groundwater supply information to 
determine which natural recharge areas are 
vulnerable to development.  This analysis 
is particularly useful for communities that 
rely on groundwater supplies for drinking 
water.  It is also useful in maintaining stream 
and wetland hydrology.  NYS Department of 
Health prepares Source Water Assessments 
that can help with this analysis.

• Farm susceptibility analysis measures land 
and productivity, along with other factors 
such as development pressure and public 
value, to assess which farm parcels are most 
susceptible to future development.

• Enhanced fl oodplain mapping refl ects future 
hydrologic conditions.

Some key questions to think about when 
conducting sensitive area analyses are: 

• What is the condition of the area? Is it 
relatively pristine, signifi cantly impaired, or 
threatened by pollution, development, or 
overuse?

• Is the sensitive area rare or common?

• What value does the community place on the 
area?

Batavia Kill, Windham
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Assessing capacity of 
municipal programs

Another important step in the watershed 
planning process is understanding how 
communities deal with the problems that 
exist in their watershed.  Existing water 
quality problems can stem from a lack 
of adequate comprehensive planning or 
weak or non-existent local controls.  Local 
controls can include zoning ordinances 
and subdivision regulations as well as 
local laws to regulate junk yards, erosion 
and sediment control laws, vegetation 
retention laws, docking and mooring laws, 
or wellhead protection laws.  Water quality 
can also be affected by municipal practices 
and programs such as street sweeping, 
de-icing, catch basin maintenance, 
fertilizer applications, and mowing regimes. 
Collectively, these regulations and 
municipal programs can be considered 
local “tools” for watershed protection.  To 
identify and address water quality problems 
in the watershed it is helpful to perform an 
evaluation of local controls and municipal 
programs that help protect water resources.

Conducting a guided self-assessment of 
the local controls, programs, and practices 
used in each of the municipalities in the 
watershed will identify available and missing 
tools that can help meet watershed goals.  

When performing a self-assessment, you should 
ask yourself what local tools are available in 
your watershed pertaining to land use planning, 
erosion control, stormwater management, and 
watershed education and outreach.  Other 
questions to keep in mind include:

• Does your community have a catch basin 
clean-out schedule?

• Are fertilizers and herbicides used in 
public/private lawn maintenance?  Are 
there restrictions on amounts, types, and 
application schedules?

• Does your community have an erosion and 
sediment control law?

• Does your community conduct road and 
bridge maintenance (de-icing material use 
and storage, pot-hole repair, bridge washing, 
scraping and painting, etc.) according to best 
management practices?

• Does your community have a set-back 
ordinance?

• How does your community conduct right-
of-way activities (mowing, brush removal, 
pesticide and fertilizer use, etc.)?

• Does your community have a septic system 
inspection requirement?

• Does your community have regulations to 
protect your water supply? 

Fish stocking, Bronx River

Water quality data collection
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Table 3.3 provides a description of some 
common local tools to consider when 
conducting a self-assessment.  

To identify gaps in watershed protection, you 
should review local environmental laws and 
interview the program staff who implement 
those programs and regulations.  Doing 
this will allow you to make regulatory and 
programmatic recommendations as part 
of the overall watershed plan - revisions to 
local development codes; a new stormwater 
local law; an illicit discharge hotline; updated 
maintenance practices.  While assessing 
local environmental regulations is important, 
it is also useful to assess general land use 
regulations as well. There are a number of 
general land use controls, such as zoning 
laws and subdivision regulations, that can 
help improve water quality.

Here are several self-assessments to get you 
started: 

• Genesee/Finger Lakes Regional Planning 
Council - Protecting Water Resources 
through Local Controls and Practices: 
An Assessment Manual for New York 
Municipalities (www.gfl rpc.org)

• The Center for Watershed - Codes and 
Ordinance Worksheet (www.cwp.org) 

• NYS DEC -  Stormwater Management 
Gap Analysis Workbook for Local Offi cials 
(www.dec.ny.gov/chemical/8468.html)

Table 3.3  Types of Local Watershed Protection Tools

Tool Description

Land Use Planning/ 
Regulations 

The application of regulatory measures and/or planning techniques designed to redirect 
development where appropriate, maintain or limit future impervious cover, and protect 
sensitive areas. 

Land Conservation Programs or efforts to inventory and conserve undeveloped sensitive areas, open space, 
or areas of particular historical or cultural value. 

Aquatic Buffers The protection, restoration, creation, or reforestation of stream, wetland, and urban lake 
buffers. 

Better Site Design Local ordinances and codes that incorporate techniques to reduce impervious cover 
and/or redirect runoff onto pervious surfaces in the design of new development and 
redevelopment projects. 

Erosion and 
Sediment Control 

The use of erosion control, sediment control, and de-watering practices at all new 
development and redevelopment sites. 

Stormwater 
Management 

The incorporation of structural practices into new development, redevelopment, or the 
existing landscape to help mitigate the impacts of stormwater runoff on receiving waters. 

Non-Stormwater 
Discharges 

Locating, quantifying, and controlling non-stormwater pollutant sources in the watershed. 
Operation and maintenance practices that prevent or reduce pollutants entering the 
municipal or natural drainage system. 

Watershed 
Stewardship 

Restoration activities and stormwater and watershed education or outreach programs 
targeted towards fostering human behavior that prevents or reduces pollution over a range 
of land uses and activities. 



New York State Department of State, Offi ce of Coastal, Local Government and Community Sustainability 35

Assessing Local Capacity

The Genesee/Finger Lakes Regional Planning Council has worked with municipalities in 
the Cayuga, Canandaigua, and Conesus Lake watersheds to assess the current capacity of 
local ordinances and practices for water quality protection.  The Council assessed existing 
local water quality controls in each of the 56 municipalities in these three watersheds. The 
assessments provided insight into the gaps between existing watershed plans and the current 
controls, e.g., laws, regulations, and practices that municipalities have to protect water quality.

Thirteen municipalities were then selected to 
incorporate elements of the watershed plans into 
their regulatory framework by developing new laws 
and revising existing laws. One result of this process 
was the development of the guidance manual 
Protecting Water Resources Through Local Controls 
and Practices: A Manual for NY Communities.  The 
manual offers a methodology for identifying local 
controls and other practices to protect water quality 
and assess their effectiveness.

The manual walks the reader through the process of 
a municipal nonpoint assessment and gap analysis 
and provides, as samples, local laws that have been 
adopted in some NY communities, including an 
environmental protection overlay district, subdivision 
regulations, wetlands and watercourse protection, 
and onsite wastewater treatment system regulation.

More information on the Municipal Nonpoint 
Assessment is available through the Genesee/Finger 
Lakes Regional Planning Council (www.gfl rpc.org).

• American Farm Land Trust - Guide to Local 
Planning for Agriculture in New York 
(www.farmland.org)

Links to each of these assessments are posted 
on the Division of Coastal Resources website: 
www.nyswaterfronts.com.  

Keep in mind that the watershed plan should 
identify where watershed tools should be applied 
to meet water resource objectives.  As you work 
through a self-assessment of local controls 
and practices, try to answer some of these key 
questions:

• Where are the gaps in the existing point and 
nonpoint source controls and how can these 
be addressed?

• What changes to local land and water use 
controls, such as subdivision and site plan 
review, can be made to protect and improve 
water quality?

• What changes in routine roadway, 
drainage-way, and stream maintenance 
practices can be made to protect and 
improve water quality?
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Existing regulatory programs administered 
both by the state and a municipality may 
have developed standards and guidance 
documents that should be referred to for 
watershed protection.  For example, with 
regard to stormwater management, NYS 
DEC has produced the New York Stormwater 
Management Design Manual (www.dec.
ny.gov/chemical/29072.html) and the New 
York Standards and Specifi cations for 
Erosion and Sediment Control (www.dec.
ny.gov/chemical/29066.html) to guide design, 
construction, and project review at the local 
level, and to assist communities in meeting 
SPDES Phase II requirements. Also available 
is the Stormwater Management Guidance 
Manual for Local Offi cials (www.dec.ny.gov/
chemical/9007.html), produced by the New York 
State Departments of State and Environmental 
Conservation.

Developing a vision and initial 
watershed goals

Now that you know what is going on in your 
watershed and what potential problems may 
exist, you can begin to think about the future.  
A vision is your idea of what your watershed will 
become.  A vision statement clearly describes 
what you hope to accomplish.  Whether it is 
a sentence, a paragraph, or a list of bulleted 
points, it should be clear, focused, and based 
in reality.  Your vision will set the tone of your 
watershed plan and will be used throughout 

the planning process all the way through 
implementation.  It should look to the future, 
motivate partners and the community, and bring 
together assets and resources.

Creating a vision involves taking a critical 
look at the watershed’s unique characteristics 
and thinking about future goals.  Your vision 
should be written in a way that can be easily 
translated into a set of goals and objectives.  
When developing a vision for your watershed 
you may want to touch upon a few concepts 
such as needing to maintain natural processes, 
encouraging sustainable activities, basing 
decisions on best available science, enhancing 
the understanding of watershed dynamics, 
and ensuring that watershed planning and 
implementation are collaborative.
 
Consider this example vision statement:

“Our watershed will be a healthy district in 
which our communities will have a strong 
relationship with the natural resources 
we share.  Our waters will be clean 
and healthy and we will work to protect 
and improve water quality for future 
generations through the use of sound 
and environmentally friendly means.  Our 
waters will support our drinking water, 
wildlife, recreation, and tourism needs.  
Watershed communities will work hand-in-
hand to provide reasonable management 
decisions based on sound science and 
encourage the re-establishment of natural 

processes where, in the past, they have 
been altered.”

You will need to develop something similar for 
your community.

Community participation in the visioning process 
is key and should be open to everyone.  When 
bringing the interests and ideas of a broad 
audience together you can create a vision that 
is inclusive and dynamic.  The vision statement 
is a starting point in the planning process.  As 
you learn more about your watershed and 
the resources it contains, your vision can be 
modifi ed to address these new facts.  Setting 
some preliminary watershed goals can help 
refi ne your vision and provide direction for your 
planning process.

Once you have a strong vision statement, 
developing goals and objectives can often help 
you create a realistic framework for achieving 
that vision as well as help you focus limited 
resources on the most critical watershed issues 
or priorities.  Goals are general statements 
of purpose or intent that express what the 
watershed plan will broadly accomplish (e.g., 
reduce sediment and nutrient inputs to the 
Hudson River).  Distinguishing between goals 
and objectives can sometimes be confusing. 
Table 3.4 will help you differentiate between 
these two terms.
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Montezuma National Wildlife Refuge

  Table 3.4  Differences between watershed goals, objectives, and indicators

Goals (broad) Objective (specifi c) Indicators (numeric)

• General statement of 

purpose or intent 

• Expresses what will be 

broadly accomplished 

• Understood by the public 

• Single phrase or slogan 

• Precise statement of what 

needs to be done 

• Outlines the specifi c actions 

that need to happen to 

achieve the goal

• Instructions to managers 

• Series of bullets that outline 

what, how, who, when and 

where 

• Measurable parameter of 

aquatic health directly linked 

to goal 

• Tracks progress made over 

time in reaching goal 

• Interpreted by scientists 

• Chart or statistic showing 

indicator change over time 

Examples

• Maintain yellow perch 

populations 

• Reduce nitrogen loading 

• Prohibit the creation of 

fi sh barriers to upstream 

spawning areas

• Reduce nitrogen loading 

from residential land by 40% 

through education program 

• Annual change in fi sh IBI 

counts measured at station x 

• Before and after responses 

to resident surveys on 

fertilizer use 
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When forming goals and objectives it is 
important to reach out to the community.  By 
listening to a diverse group, it is possible to gain 
agreement, or consensus, on the overall goals 
that will drive the implementation of the plan.  
Remember, initial goals can always be revised, 
updated, and expanded as you become more 
familiar with watershed conditions.

Writing a watershed 
characterization report

The watershed information, analysis and ideas 
that you have collected and developed should 
be organized and summarized in a watershed 
characterization report which will become part 
of your fi nal watershed plan.  This report will 
provide a context for the planning effort, and can 
be used to educate partners and the community 
on watershed conditions and generate local 
support.  The watershed characterization 
report will provide you with a description of the 
watershed, a summary of baseline watershed 
conditions, and provide a sense of the key 
problems in the watershed.  The characterization 
report should be in an understandable and 
readable format.  Clearly written text, simple 
maps, and compelling photographs combined 
with concise captions will help readers visualize 
the watershed and any existing problems. 

The minimum elements of a watershed 
characterization are:

• Geographic setting and special features - 
identifi es the major basin in which the watershed 
is located, surrounding jurisdictions, special 
features and resources, and how the watershed 
fi ts into the broader context.  This can also 
include census data such as population, school 
districts, average annual income, and industries.

• Watershed summary - describes the physical 
watershed, including watershed area, 
stream miles, number of subwatersheds, 
jurisdictions, wetland acres, designated 
habitats, and threatened and endangered 
species. 

• Watershed maps - provides an easy to 
read base map that shows subwatershed 
boundaries, municipal jurisdictions, parcels, 
roads, land use, land cover, open space, 
zoning, and water features at a minimum.  
Additional maps can be used throughout 
the report as supportive material.  Consider 
including individual subwatershed maps 
that can show additional details such as 
monitoring stations, remaining developable 
areas, and unique habitat areas.

• Review of existing data - summarizes data 
to provide an overview of water resource 
conditions in the watershed.  Results should 
be presented using tables, charts, and 
maps.  Supporting data can be provided in an 
appendix.Atlantic Beach, Southampton

Rondout Creek, Kingston
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• Land use and land cover analysis - 
summarizes current and future land use 
conditions, pollutant loads, and sensitive 
area analyses.  Includes a map portraying 
subwatersheds.  Analyses also describe 
sensitive areas and particular threats due to 
future land use conversion.

• Regulatory status - identifi es all Clean 
Water Act Section 303(d) listed waters and 
any TMDLs that exist for waterbodies in 
the watershed.  This can also indicate all 
designated waterbody uses, and identifi es 
any SPDES Phase II regulated urban 
areas.  A summary of the existing regulatory 
and municipal programmatic tools should 
be provided, as well as potential gaps 
highlighted. 

• Subwatershed summaries - includes 
subwatershed fact sheets that summarize 
the data at the subwatershed level.  These 
can serve as the foundation for building 
subwatershed management strategies as 
part of the fi nal watershed plan.

• Technical appendices - contains all the 
technical details to help keep your report 
manageable and readable for a diverse 
audience.

In order to get feedback, the characterization 
report should be distributed to state and local 
agencies, elected offi cials, and others to 
familiarize them with watershed conditions, 
planning efforts, and the roles they can play in 
the process.  These agencies, organizations, 
or individuals can help fi ll in possible gaps or 
highlight where additional information may be 
needed.

The watershed characterization report also 
provides a key opportunity to ask for input from 
the community.  Community members can 
provide important feedback such as identifying 
additional sources of watershed data, identifying 
watershed concerns or resources you had not 
previously considered, or generate additional 
support for the watershed plan. Canandaigua Lake

Congress Park, Lake GeorgeBlack River, Tug Hill



40 Watershed Plans: Protecting and Restoring Water Quality

Case Study: The Bronx River 
Watershed

The Bronx River, draining 56 square miles of 
suburban and urban land, begins at the Kensico 
Reservoir and fl ows 25 miles before entering 
the East River.  Throughout its history, the Bronx 
River has been an important transportation 
corridor and has supported fl our, paper, and 
tapestry mills, while its watershed served as 
home to thousands.  By the early 1900s, the 
Bronx River was severely degraded and often 
described as an “open sewer.” 

The Bronx River Watershed Coalition, 
established in 2005 and comprised of the 
City of New York and fourteen municipalities 
in Westchester County, has been working to 
characterize the physical conditions of the 
river and its watershed as one of the fi rst steps 
in developing a comprehensive watershed 
management plan.  

Westchester County performed desktop 
analyses and fi eld investigations to collect 
watershed data.  The County and its consultants 
went on to complete  baseline watershed 
assessments, hot spot investigations, 
neighborhood source assessments, and stream 
assessments.  New York City is also conducting 
similar assessments in their portion of the 
watershed.  Through the Ecological Restoration 
and Management Program, the Bronx River 
Alliance, a coalition of nonprofi t community 

groups, has joined with local governments in 
the effort and has partnered with agencies and 
organizations to assess and characterize the 
Bronx River. 

The Alliance is involved in a variety of studies 
and planning projects which have helped form 
the basis for educational stewardship programs 
that allow the public to become engaged with 
the river.  Working with the NYC Department of 
Parks and Recreation, the Alliance developed 
the Bronx River Action Plan, which identifi es 
public access and park areas in need of 
restoration and opportunities to improve water 
quality and habitat. One resulting project - the 
Greenway Trail - brings people to the water by 
linking open spaces along the river.  School 
groups have participated in the project by 
replanting and restoring riverbanks, completing 
watershed assessments, and performing other 
stewardship activities.

Characterizing the watershed has helped to 
build an understanding of the landscape and 
how individual activities can impact water quality. 
This understanding will enable the Bronx River 
Watershed Coalition to achieve the shared goals 
of improving water quality, restoring fi sh and 
wildlife habitat, and creating new opportunities 
for public use and enjoyment of the river.  Having 
an intermunicipal watershed management plan 
that refl ects watershed conditions and includes 
a list of prioritized projects will set the course for 
effective restoration and protection of the Bronx 
River ecosystem. 

Bronx River Watershed

Invasive species management


