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Disclaimer

This document provides guidance to states, territories, authorized tribes, local governments,
watershed organizations, and the public regarding technical tools and sources of information
for developing watershed based plans to improve and protect water quality. This document
refers to statutory and regulatory provisions that contain legally binding requirements. This
document does not substitute for those provisions or regulations, nor is it a regulation itself.
Thus, it does not impose legally binding requirements on EPA, states, territories, authorized
tribes, local governments, watershed organizations, or the public and may not apply to a
particular situation based upon the circumstances. EPA, state, territory, local government,
and authorized tribe decision makers retain the discretion to adopt approaches on a case-
by-case basis that differ from this guidance. The use of non-mandatory words like “should,”
“could,” “would,” “may,” “might,” “recommend,” “encourage,” “expect,” and “can” in this
guidance means solely that something is suggested or recommended, and not that it is legally
required, or that the suggestion or recommendation imposes legally binding requirements,
or that following the suggestions or recommendations necessarily creates an expectation of
EPA approval.

Interested parties are free to raise questions and objections about the appropriateness of the
application of the guidance to a situation, and EPA will consider whether or not the recom-
mendations in this guidance are appropriate in that situation. EPA may change this guidance
in the future.

United States Environmental Protection Agency
Office of Water
Nonpoint Source Control Branch
Washington, DC 20460
EPA 841-B-08-002
March 2008
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Acronyms and Abbreviations

Acronyms and Abbreviations

There are dozens of acronyms and abbreviations used throughout this handbook. Refer back
to this list to help you navigate through the alphabet soup.

ADB.............. Assessment Database

ADID ............ advance identification

AFO.............. animal feeding operation

AGNPS........... Agricultural Non-Point Source model

AnnAGNPS....... Annualized Agricultural Non-Point Source model

AIEO............. American Indian Environmental Office

ARS.............. Agricultural Research Service

ASIWPCA ........ Association of State and Interstate Water Pollution Control
Administrators

AU............... assessment unit

AVIRIS........... airborne visible/infrared imaging spectrometer

AVS....... ..., acid-volatile sulfide

BASINS .......... Better Assessment Science Integrating Point and Nonpoint Sources

BEACH........... Beaches Environmental Assessment and Coastal Health

BEHI............. Bank Erosion Hazard Index

BLM............. [U.S.] Bureau of Land Management

BMP ............. best management practice

BOR.............. [U.S.] Bureau of Reclamation

CADDIS.......... Causal Analysis/Diagnosis Decision Information System

CAEDYM......... Computational Aquatic Ecosystem Dynamics Model

CAFO............ concentrated animal feeding operation

CBOD............ carbonaceous biological oxygen demand

C-CAP............ Coastal Change Analysis Program

CCMP............ comprehensive conservation and management plan

cfs ...l cubic feet per second

CH3DIMS........ Curvilinear grid Hydrodynamics 3D—Integrated Modeling System

CH3D SED........ Curvilinear Hydrodynamics 3D—Sediment Transport
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CN........ootee curve number

CNE.............. curve number equation

CNMP............ conservation nutrient management plan
COD............. chemical oxygen demand

CRC.............. Cooperative Research Center
CREM............ Council for Regulatory Environmental Modeling
CREP............. Conservation Reserve Enhancement Program
CRM............. crop residue management

CRP.............. Conservation Reserve Program
CSC.............. Coastal Services Center

CSO.............. combined sewer overflow

CSP.............. Conservation Security Program
CSREES.......... Cooperative State Research, Education, and Extension Service
CSTR ............ continuously stirred tank reactor

CTG ............. composite theme grid

CTIC............. Conservation Technology Information Center
CWA............. Clean Water Act

CZARA........... Coastal Zone Act Reauthorization Amendments
DEM............. digital elevation model

DIAS/IDLMAS. ...Dynamic Information Architecture System/Integrated Dynamic
Landscape Analysis and Modeling System

DLG............. digital line graphs

DO............... dissolved oxygen

DOI.............. [U.S.] Department of the Interior

DOT ............. [U.S.] Department of Transportation

DQO............. data quality objective

DRG ............. digital raster graphic

ECOMSED........ Estuary and Coastal Ocean Model with Sediment Transport
EDAS ............ Ecological Data Application System

EDNA............ Elevation Derivatives for National Application
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EFDC............ Environmental Fluid Dynamics Code

EMAP............ Environmental Monitoring and Assessment Program

EMC............. event mean concentration

EPA.............. [U.S.] Environmental Protection Agency

EPIC............. Erosion Productivity Impact Calculator

EQIP............. Environmental Quality Incentives Program

ESA.............. Endangered Species Act

ETM ............. enhanced thematic mapper

FEMA............ Federal Emergency Management Agency

FGDC............ Federal Geographic Data Committee

FHWA............ Federal Highway Administration

FSA.............. Farm Service Agency

GAP.............. Gap Analysis Project

GIRAS ........... Geographic Information Retrieval and Analysis System

GIS .............. geographic information system

GISPLM.......... GIS-Based Phosphorus Loading Model

GLEAMS......... Groundwater Loading Effects of Agricultural Management Systems

GLLVHT......... Generalized, Longitudinal-Lateral-Vertical Hydrodynamic and
Transport

GPS.............. global positioning system

GRP.............. Grasslands Reserve Program

GSSHA........... Gridded Surface Subsurface Hydrologic Analysis

GWLF............ Generalized Watershed Loading Functions

HBI.............. Hilsenhoff Biotic Index

HCP.............. habitat conservation plan

HEC-6............ Hydraulic Engineering Center-Scour and Deposition in Rivers and
Reservoirs

HEC-6T .......... Hydraulic Engineering Center-Sedimentation in Stream Networks

HEC-HMS........ Hydraulic Engineering Center-Hydrologic Modeling System

HEC-RAS......... Hydraulic Engineering Center-River Analysis System

XV
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HSCTM-2D....... Hydrodynamic, Sediment and Contaminant Transport Model
HSPF............. Hydrologic Simulation Program—Fortran
HUC............. hydrologic unit code

IBI............... index of biotic integrity

IDEAL ........... Integrated Design and Evaluation Assessment of Loadings

1 information/education

IMP.............. integrated management practices

IPM.............. integrated pest management

kg/ha/yr........... kilograms per hectare per year

| 3:7)'4 kilograms per year

KINEROS2 ....... Kinematic Runoff and Erosion Model, v2
Ibd............... pounds per day

LID.............. low impact development

LIDAR ........... light detection and ranging

LSPC............. Loading Simulation Program in C++

LULC............ land use/land cover

MDC............. minimal detectable change

mg/L............. milligrams per liter

MINTEQA2....... Metal Speciation Equilibrium Model for Surface and Ground Water
MQO............. measurement quality objective

MRLC............ Multi-resolution Land Characteristics

MS4.............. municipal separate storm sewer systems

MSGP............ multi-sector general permit

MUIR............ map unit interpretation record

MUSIC........... Model for Urban Stormwater Improvement Conceptualization
MVUE............ Minimum Variance Unbiased Estimator

NASA ............ National Aeronautics and Space Administration

NAWQA .......... National Water-Quality Assessment

NCDC............ National Climatic Data Center

NDVI............. normalized difference vegetation index
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NED ............. National Elevation Dataset

NEIPCC.......... New England Interstate Pollution Control Commission

NEMI............ National Environmental Methods Index

NEP.............. National Estuary Program

NGO............. non-governmental organization

NHD............. National Hydrography Dataset

NIR.............. near-infrared

NLCD............ National Land Cover Dataset

NLFA ............ National Listing of Fish Advisories

NOAA............ National Oceanic and Atmospheric Administration

NPDES........... National Pollutant Discharge Elimination System

NPS.............. nonpoint source

NRCS ............ Natural Resources Conservation Service

NRI.............. National Resources Inventory

NSFC............. National Small Flows Clearinghouse

NSI.............. National Sediment Inventory

NTTS............ National TMDL Tracking System

NTU............. nephelometric turbidity unit

NWL............. National Wetlands Inventory

NWIS ............ National Water Information System

O&M............. operation and maintenance

OMB............. [U.S.] Office of Management and Budget

ORSANCO........ Ohio River Valley Water Sanitation Commission

OSM ............. Office of Surface Mining

P8-UCM.......... Program for Predicting Polluting Particle Passage through Pits,
Puddles, and Ponds—Urban Catchment Model

PAH.............. polycyclic aromatic hydrocarbon

PBMS............ Performance-Based Methods System

PCS.............. Permit Compliance System

PGC-BMP ........ Prince George’s County Best Management Practice Module
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POTW............ publicly owned treatment works
PSA.............. public service announcement
QAPP............. quality assurance project plan
QA/QC............ quality assurance/quality control
QHEL............. Qualitative Habitat Evaluation Index
QUALZE.......... Enhanced Stream Water Quality Model
RBP.............. Rapid Bioassessment Protocol
REMM........... Riparian Ecosystem Management Model
RFl.............. Reach File Version 1
RF2.............. Reach File Version 2
RF3-Alpha ......... Reach File Version 3 - Alpha
RMP............. resource management plan
RPD.............. relative percent difference
RSAT............. Rapid Stream Assessment Technique
RUSLE........... Revised Universal Soil Loss Equation
SAMP............ Special Area Management Plan
SAP.............. sampling and analysis plan
SAR.............. synthetic aperture radar
SCS ...ttt Soil Conservation Service
SDWA............ Safe Drinking Water Act
SED3D ........... Three-dimensional Numerical Model of Hydrodynamics and Sediment
Transport in Lakes and Estuaries
SEM ............. simultaneously extracted metals
SET.............. Site Evaluation Tool
SLAMM.......... Source Loading and Management Model
SOP.............. standard operating procedure
SPARROW........ Spatially Referenced Regression on Watershed Attributes
SRF.............. State Revolving Fund
SSO.............. sanitary sewer overflow
SSURGO ......... Soil Survey Geographic Database
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STATSGO........ State Soil Geographic Database

STEPL ........... Spreadsheet Tool for Estimating Pollutant Load
STORET ......... Storage and Retrieval

STORM .......... Storage, Treatment, Overflow, Runoff Model
SVAP............. Stream Visual Assessment Protocol
SWA.............. source water assessment

SWAP ............ Source Water Assessment Program

SWAT ............ Soil and Water Assessment Tool
SWCD............ Soil and Water Conservation District
SWCP............ soil and water conservation plan
SWMM........... Storm Water Management Model
SWP.............. source water protection

SWPP ............ source water protection plan
SWPPP........... stormwater pollution prevention plan
TCEQ............ Texas Commission on Environmental Quality
TDS.............. total dissolved solids

TIGER ........... Topologically Integrated Geographic Encoding and Referencing
TKN............. total Kjeldahl nitrogen

TM............... thematic mapper

TMDL ........... Total Maximum Daily Load

TOC ............. total organic carbon

1 1 total phosphorus

) Carlson’s Trophic Status Index
TSP.............. technical service provider
TSS.............. total suspended solids

USACE........... U.S. Army Corps of Engineers

uSlem ......... ... microsiemens per centimeter

USDA ............ U.S. Department of Agriculture
USFWS........... U.S. Fish and Wildlife Service

USGS ............ U.S. Geological Survey
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USLE ............ Universal Soil Loss Equation

UTM............. universal transverse mercator

VAFSWM......... Virginia Field Scale Wetland Model

VFSMOD......... Vegetative Filter Strip Model

VSAP............. Visual Stream Assessment Protocol

WAMView ........ Watershed Assessment Model with an ArcView Interface
WARMEF.......... Watershed Analysis Risk Management Framework

WASP ............ Water Quality Analysis Simulation Program

WATERS ......... Watershed Assessment, Tracking and Environmental Results System

WATERSHEDSS ..WATER, Soil, and Hydro-Environmental Decision Support System

WBD............. watershed boundary dataset

WCS ............. Watershed Characterization System
WEPP............ Water Erosion Prediction Project
WHP............. wellhead protection
WinHSPF......... Interactive Windows Interface to HSPF
WMS............. Watershed Modeling System

WQS ............. water quality standard
WRAS............ Watershed Restoration Action Strategy
WRDA............ Water Resources Development Act
WWTP........... wastewater treatment plant
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1. Introduction

Chapter Highligits

e Purpose of handbook
e Intended audience
e Chapter summaries

e Tips for using the handbook

—> Read this chapter if...

* You want to know if this handbook is intended for you

* You want an overview of all the chapters

* You want tips on how to skip around to various sections in the

handbook
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1.1 What Is the Purpose of This Handhook?

This handbook provides information on developing and implementing watershed manage-

ment plans that help to restore and protect water quality. A watershed is the area of land that

contributes runoff to a lake, river, stream, wetland, estuary, or bay. A watershed management
plan defines and addresses existing or future water quality problems from

What is a watershed? both point sources and nonpoint sources of pollutants. Experience over the
A watershed is the area of land past decade has shown that effective watershed management includes active
that contributes runoff to a lake, participation from stakeholders, analysis and quantification of the specific
river, stream, wetland, estuary, causes and sources of water quality problems, identification of measurable
or bay. water quality goals, and implementation of specific actions needed to solve

those problems.

Don’t be daunted by the size of this handbook! Although it is comprehensive in terms of
providing resources and tools for each step of the watershed planning process, it is laid out in
an easy-to-read format with shortcuts and road maps along the way so you can flip to specific
sections for more in-depth information. You might not need to read all the sections if you
have already completed some stages of the watershed planning process. Read the highlights
at the beginning of each chapter to determine whether you can skip to the next section.

Watershed plans are a means to resolve and
prevent water quality problems that result from both
point source and nonpoint source problems. Although
the primary focus of this handbook is on waters listed
as impaired under section 303(d) of the Clean Water
Act, watershed plans are intended both to provide an
analytic framework to restore water quality in impaired
waters and to protect water quality in other waters
adversely affected or threatened by point source and
nonpoint source pollution.

This handbook is intended to serve as the basis for devel-
oping and implementing watershed plans to meet water
quality standards and protect water resources. Although
watershed plans are useful for all watersheds to protect and
restore water resources, as well as to meet other community
resource goals, they are critical for impaired or threatened
waterbodies. The most recent national water quality assess-
ment reported that 40 to 50 percent of the nation’s assessed
waterbodies are impaired or threatened. This handbook is
designed to provide a framework to help you develop a scien-
tifically defensible plan that will lead to measurable results
and an overall improvement in the water quality and water-
shed conditions that are important to your community.

Developing watershed plans does not have to be an exhaus-
tive, expensive endeavor. This handbook shows you how to
effectively and efficiently collect the information you need
to answer the right questions. The level of effort you expend
preparing a watershed plan will depend on several factors,
such as the available information, the size of the watershed,
and the pollutants of concern.

Federal, state, and local organizations have developed many
watershed guides. EPA intends for this handbook to supple-
ment, rather than replace, those guides. % Appendix A
includes a list of some watershed planning guides for your
reference.



Chapter 1: Introduction

1.1.1 How Is This Handhook Different from Other Guides?

This handbook is more rigorous and goes into greater detail than most watershed planning
guides. It describes processes and tools used to quantify existing pollutant loads, develop esti-
mates of load reductions needed to meet water quality criteria, and identify the management
measures appropriate for achieving the needed load reductions.

Using these tools will enable you to then develop effective management measures to reduce
the loads. The handbook also provides tools to track progress once you implement the plan to
ensure that the management measures are helping to improve water quality.

1.1.2 Who Should Use This Handhook?

We have designed this handbook to be used by agencies and organizations that develop
watershed management plans. It is specifically intended for those working in a watershed
where there are impaired or threatened waters. Recognizing that a certain level of technical
expertise is required to develop watershed plans, EPA has included information in this hand-
book on how to engage and involve a wide variety of professionals and other interested par-
ties in plan development. To use this handbook effectively, you should have a basic level of
understanding about watersheds, their processes, and the major components of a watershed
management plan. If your watershed issues are technically complex, you might have to enlist
the support of experienced professionals like engineers, hydrologists, statisticians, biologists,
and database managers that have a variety of skills and can provide specific information for
your watershed plan.

The primary audiences that will benefit from this handbook are the following:

Watershed organizations that are developing new plans, updating existing plans to meet
funding requirements, or considering other watershed issues.

Local agencies that are developing or updating a watershed plan or need references to
research a particular subject related to watershed planning.

State and tribal environmental agencies that are developing and reviewing watershed plans,
participating as stakeholders on watershed planning com-
mittees, or providing guidance to watershed associations. A waterbody is impaired if it does not attain the water

. . .. . quality criteria associated with its designated use(s).
Federal environmental agencies that have similar planning Threatened waters are those that meet standards but

programs to help identify overlapping activities, provide exhibit a declining trend in water quality such that they
sources of data, and offer other kinds of financial and will likely exceed standards in the near future.
technical assistance.

1.1.3 What If We Already Have a Watershed Plan?

EPA recognizes that many states and local groups already have in place or are developing
watershed plans and strategies at varying levels of scale, scope, and specificity that might
contribute significantly to the process of developing and implementing watershed plans
using the approach outlined in this handbook.

These existing plans and strategies should be adapted as appropriate or used as building
blocks for developing and implementing watershed plans that contain the nine minimum
elements that EPA recommends including in watershed plans that address impaired or
threatened waterbodies. This can be accomplished by adapting existing plans to include the
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Table 1-1. Relationship of Chapters to the

Watershed Planning Process

Steps in
Watershed
Planning and
Implementation
Chapter Process
1 | Introduction
9 Overview of Watershed
Planning Process
3 | Build Partnerships Build Partnerships
Define Scope of
4 | Watershed Planning
Effort
Gather Existing
5 | Data and Create an
Inventory
Identify Data Gaps and i
6 | Collect Additional Data a;‘aatgg:f;('ize the
if Needed
Analyze Data to
7 Characterize the
Watershed and
Pollutant Sources
8 Estimate Pollutant
Loads
9 Set Goals and Identify
Load Reductions
Identify Possible
10 SMJ?Q{Z%??SW Set Goals and
Identify Solutions
Evaluate Options
1 and Select Final
Management
Strategies
Design Implementation .
12 Program and I[)n(::;g;entation
Assemble Watershed Program
Plan g
Implement
Implement Watershed | Watershed Plan
13 Elan and Measure Measure Progress
rogress and Make
Adjustments

omitted components, incorporating by reference existing
assessments or other information in a newly developed plan,
or merging existing information into an updated plan that
includes all the basic components.

Where existing plans and strategies have been developed at a
basin-wide or other large geographic scale, they usually need
to be refined at the smaller watershed scale to provide the
information needed to develop a watershed plan. The assess-
ment, monitoring, and other data collection requirements for
larger basin studies typically are not as detailed as those for
watershed plans or assessments generated for site-level work
plans.

1.2 What’s Inside?

The handbook is divided into 13 chapters that move through
the watershed planning and implementation process

(table 1-1). Each chapter includes information that addresses
the key issues for each step, along with highlights to illus-
trate how to apply these concepts to your own situation. In
addition, the appendices provide more detailed information
on additional resources and worksheets that can be used as
part of your watershed planning efforts.

1.2.1 Chapter Overviews

Chapter 1: Introduction includes the purpose of the hand-
book, intended audiences, and guidelines on how to use the
information provided.

Chapter 2: Overview of Watershed Planning Process pro-
vides an overview of the watershed planning process and
highlights common features of typical watershed planning
processes.

Chapter 3: Build Partnerships provides guidance on initial
activities to organize and involve interested parties, such as
identifying stakeholders, integrating other key programs,
and conducting outreach.

Chapter 4: Define Scope of Watershed Planning Effort
discusses the preliminary activities you undertake to start
scoping out your planning effort. It includes information on
defining issues of concern, developing preliminary goals,
and identifying indicators to assess current conditions.

Chapter 5: Gather Existing Data and Create an Inventory
discusses the first step in watershed characterization—
gathering existing information and creating a data inventory.
It includes collecting information from existing reports and
datasets.
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1.3 How to Use This Handhook

Although there is no cookie-cutter approach to developing a watershed plan, plans that seek
to identify and address threats or impairments to water quality have some common elements.
This handbook provides various tools for you to consider when developing your watershed
plan and includes many Web links for more in-depth information on particular topics. The
document is structured so you can proceed step by step through the watershed planning
process or can go directly to a section that highlights a specific technical tool for use in your
watershed planning effort.

Some common themes are repeated throughout the handbook to reinforce the concepts pre-
sented, provide shortcuts, and help you to focus your efforts. These tips are identified by the
following icons:

@Nine Elements of Watershed Plans. One of the purposes of this handbook is to show
how the nine elements presented in the Clean Water Act section 319 guidelines are used to
develop effective watershed plans for threatened and impaired waters. Many organizations
already have plans that include some of these elements but might require additional informa-
tion on other elements. Note that most of the nine elements are presented in chapters 10-13.

@Targeting Your Efforts. Although the handbook includes various options to be consid-
ered in each step of the watershed planning process, planners must target their efforts to
move the process forward to achieve measurable progress in reducing specific pollutant loads.
You might already have a good idea of the problems in your watershed and want to identify
targeted management measures to address them. Or perhaps your watershed has only one
pollutant of concern. The @ icon highlights places in the planning process where it makes
sense to target your efforts so you can focus your resources to identify the most likely prob-
lems and solutions for your watershed.

@Watershed planning is not an exact science. Often we have to make decisions based

on our best professional judgment to move the process forward. There are, however, several
places along the way where you should stop and assess what you know, what information
you have, and what additional information you need. If you see the stop sign, @, take a
minute to read the information to make sure you’re going down the right path with the right
information.

%, This icon indicates where the topic is discussed elsewhere in the document, or where
more information is provided in the text, the Resources appendix (appendix A), other docu-
ments, or the Internet.

£ Worksheets and Checklists. Worksheets and checklists are provided throughout the
handbook to help you work through the watershed planning process with the stakeholders.
The worksheets are noted with a f . A complete set is provided in appendix B to facilitate
photocopying.
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2. Overview of Watershed Planning

Chapter Highligits

e Using a watershed approach

e Common features in watershed planning

e Steps in the watershed planning process

e Watershed planning for impaired waters

¢ Common watershed impairments

* Summary of nine minimum elements to be included in
a watershed plan for impaired waters

> Read this chapter if...

You are unfamiliar with watershed planning concepts

You want to know more about water quality standards

You don’t know the most common water quality impairments in

the United States

You want a list of the nine minimum elements to be included in
section 319-funded watershed plans
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What Is an Impaired Waterbody?

2.1 Why Use a Watershed Approach to Manage Water Resources?

Since the late 1980s, watershed organizations, tribes, and federal and state agencies have
moved toward managing water quality through a watershed approach. A watershed approach is
a flexible framework for managing water resource quality and quantity within specified drain-
age areas, or watersheds. This approach includes stakeholder involvement and management
actions supported by sound science and appropriate technology. The watershed planning process
works within this framework by using a series of cooperative, iterative steps to characterize
existing conditions, identify and prioritize problems, define management objectives, develop
protection or remediation strategies, and implement and adapt selected actions as necessary.
The outcomes of this process are documented or referenced in a watershed plan. A watershed
plan is a strategy that provides assessment
and management information for a geo-
graphically defined watershed, including the

EPA defines an impaired Waterbody asad Waterbody that does not meet analyses’ ac[ions’ participants, and resources
water quality criteria that support its designated use. The criteria might be related to developing and implementing the

numeric and specify concentration, duration, and recurrence intervals for
various parameters, or they might be narrative and describe required
conditions such as the absence of scum, sludge, odors, or toxic substances.

plan. The development of watershed plans
requires a certain level of technical expertise
and the participation of a variety of people

If the waterbody is impaired, it is placed on the section 303(d) list. For with diverse skills and knowledge.
each pollutant listed, the state or tribe must develop a restoration target .
called a Total Maximum Daily Load (TMDL). Using a watershed approach to restore

impaired waterbodies is beneficial because it

addresses the problems in a holistic manner
and the stakeholders in the watershed are actively involved in selecting the management
strategies that will be implemented to solve the problems. Nonpoint source pollution poses
the greatest threat to water quality and is the most significant source of water quality
impairment in the nation. Therefore, EPA is working with states, tribes, and watershed
groups to realign its programs and strengthen support for watershed-based environmental
protection programs. Such programs feature local stakeholders joining forces to develop and
implement watershed plans that make sense for the conditions found in local communities.
Specific features of the watershed approach are explained below.

2.2 Common Features of the Watershed Planning Process

Although each watershed plan emphasizes different issues and reflects unique goals and

management strategies, some common features are included in every watershed planning

process. The watershed planning process is iterative, holistic, geographically defined, inte-
grated, and collaborative.

Watershed Planning States are encouraged to develop statewide
% Appendix A includes a selected list of watershed guides published by watershed planning frameworks that inte-
various state and federal agencies. These guides might help you to fulfill grate and coordinate plans for large drainage

state-specific requirements or provide more in-depth information on

specific issues.

areas. Plans for larger basins should contain
general or summarized quantitative analy-
ses of current water quality problems (e.g.,
pollutant loads) and the load reductions or other benefits expected from the implementation
of best management practices (BMPs). The level of detail for these large-basin plans will not
be as refined as those for smaller watersheds, but an overview of current pollutant loads and
future load reductions expected from BMPs is helpful in providing some sense of the scope
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of the problem(s) in the basin and the
level of effort needed to restore or protect
water quality. The level of detail would
be further refined for subbasins or water-
sheds, to provide more specific informa-
tion for project work plans.

2.2.1 Watershed Planning Is
an lterative and Adaptive
Process

EPA recognizes that the processes involved
in watershed assessment, planning, and manage-
ment are iterative and that targeted actions might not

result in complete success during the first or second cycle. It is expected,
however, that through adjustments made during the management cycles,
water quality improvements can be documented and continuous progress
toward attaining water quality standards can be achieved. Watershed plans
should address all the sources and causes of waterbody impairments and
threats; that is, the plans should address not only the sources of the immedi-
ate water quality impairment but also any pollutants and sources of pollutants
that need to be addressed to ensure the long-term health of the watershed.

EPA recognizes the difficulty in obtaining watershed-related information
with precision and acknowledges that a balanced approach is needed to
address this concern. On one hand, it is absolutely critical that watershed
planners make a reasonable effort to identify significant pollutant sources,
specify the management measures that will most effectively address those
sources, and broadly estimate the expected load reductions that will result.
Without this analytic framework to provide focus and direction, it is much
less likely that projects implemented under the plan can efficiently and ef-
fectively address the nonpoint sources of water quality impairments.

On the other hand, EPA recognizes that even if reasonable steps are taken to
obtain and analyze relevant data, the information available during the plan-
ning stage (within reasonable time and cost constraints) might be limited.
Preliminary information and loading estimates might need to be updated
over time, accompanied by midcourse corrections in the watershed plan and
the activities it promotes. In many cases, several years of implementation
might be needed for a project to achieve its goals. EPA fully intends that the
watershed planning process described in this handbook be implemented in
a dynamic and adaptive manner to ensure that implementation of the plan
can proceed even though some of the information in the watershed plan is
imperfect and might need to be modified over time as better information
becomes available.

2.2.2 Watershed Planning Is a Holistic Process

Remember...

Although watershed plans are
recommended to implement
TMDLs, they should be
developed holistically to consider
other impairments and threats
in the watershed. TMDLs might
focus on specific waterbody
segments, sources, or pollutants,
whereas the watershed plan
should incorporate the pollutant-
and site-specific TMDL into the
larger context of the watershed,
including
 Additional water quality
threats

» Additional pollutants

* Additional sources
 Threatened waterbodies

e Synergistic effects

» Water quantity issues
 Development pressures

* Habitat protection

» Wetland restoration/creation

e Source water protection

EPA supports the implementation of holistic watershed plans because this approach usually
provides the most technically sound and economically efficient means of addressing water
quality problems and is strengthened through the involvement of stakeholders that might
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have broader concerns than solely attainment of water quality standards (e.g., water supply,
aesthetics). A holistic approach addresses all the beneficial uses of a waterbody, the criteria
needed to protect the use, and the strategies required to restore water quality or prevent deg-
radation. This approach will help to expedite cooperative, integrated water resource planning
and successful implementation of needed management, thereby facilitating the restoration

of water quality. For example, watershed plans that incorporate a full range of other resource
management activities, such as source water protection for drinking water, forest or rangeland

Why Watershed Plans Fail

The Center for Watershed Protection conducted a
broad assessment of the value of planning documents
in protecting water resources and identified a number
of reasons why some plans had failed:

Plans That You Might Want to
Integrate into Your Watershed
Planning Activities

Planning activities were conducted at too great a
scale.

The plan was a one-time study rather than a long-
term management process.

Stakeholder involvement and local ownership were
lacking.

The plan skirted land use/management issues in
the watershed.

The document was too long or complex.
The recommendations were too general.
The plan failed to identify and address conflicts.

management planning, agricultural resource management
systems, and parkland or greenspace management will be
better able to address the various challenges and opportuni-
ties related to water resource restoration or protection.

2.2.3 Watershed Planning Is Geographically
Defined

By definition, watershed planning focuses on a watershed, a
geographic area that is defined by a drainage basin. A water-
shed plan should address a geographic area large enough to
ensure that implementing the plan will address all the major
sources and causes of impairments and threats to the water-
body under review. Although there is no rigorous definition
or delineation of this concept, the general intent is to avoid
a focus on single waterbody segments or other narrowly
defined areas that do not provide an opportunity for address-
ing watershed stressors in a rational, efficient, and economi-
cal manner. At the same time, the scale should not be so

large that it hampers the ability to conduct detailed analyses or minimizes the probability
of involvement by key stakeholders and successful implementation. If you select a scale that
is too broad, you might be able only to conduct cursory assessments and will not be able to
accurately link the impacts back to the sources and causes.

Plans that bundle subwatersheds with similar sets of problems or address a common stressor
(e.g., sediment, nutrients) across multiple related watersheds can be particularly useful in
terms of planning and implementation efficiency and the strategic use of administrative
resources. & Chapters 4 and 7 provide more specific guidance on defining the geographic

extent of your planning effort.

2.2.4 Watershed Planning Should Be Integrated with Other
Planning Efforts

Source water assessments
TMDL implementation plans
Stormwater management plans
Resource management plans
Master plans

Facility plans

Wetland assessments

Wildlife action plans

Aquatic GAP analyses

It is likely that many federal, state, tribal, and local planning efforts

are occurring simultaneously with your watershed planning effort. At a
minimum, you should be aware of these programs; ideally, you should
integrate them into your watershed planning effort through stakeholder
participation, data sharing, and implementation of management mea-
sures. & Chapter 3 provides a summary of specific programs that have a
planning component or conduct related activities that you might want to
integrate with your watershed planning effort. You might also want to in-
clude staff from these programs as partners in developing your watershed
plan. This approach can help in gaining additional technical expertise,

leveraging resources, and sharing responsibilities for implementation.
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2.2.5 Watershed Planning Is a Collaborative and Participatory Process

One of the key characteristics of the watershed planning process is that it is participatory.
The Center for Watershed Protection conducted research that showed that implementation
of a watershed plan has the greatest chance of success when stakeholders are brought into
the process at the very beginning of the watershed planning effort (CWP 1996). This finding
is supported by the fact that implementation of the plan usually rests with members of the
community, and if they are involved up front and see that their concerns are addressed, they
will be more likely to participate in developing management options and supporting plan
implementation. ¥ Chapter 3 discusses how to involve stakeholders to enhance the water-
shed planning process and implementation of the plan.

2.3 Steps in the Watershed Planning and Implementation Process

The parts of the watershed planning process can be illustrated in a number of ways, such as
steps, phases, or portions of a circle. In general, all watershed planning efforts follow a simi-

lar path from identifying the problems to, ultimately, implementing actions to achieve the
established goals. Many groups find that informal scoping and information collection prior

to plan development provides valuable input during the early phase of planning. Scoping ac-
tivities include pre-planning data review and discussions with stakeholders that can help to
define the planning area, identify other stakeholders, and help to solicit opinions and advice

on how to proceed before launching into the plan development process. PO

(ess
This handbook organizes the watershed planning process into the © “fg gtfﬂeﬁtf'
following major steps: & e?%o\g, W //
1. Build partnerships. ¢ ‘i"‘b I’I‘gl{eme“t
. cted) Set o Y an
2. Characterize the watershed to Craracteqze. j Oet A

Qdfs |

identify problems. 7 @d‘\ o \latershed | SJ'; et Design :
. . 0 A ,Qg(x‘ 9 \ ! utm”s Im plem eﬂ{at«\oﬂ
3. Set goals and identify v AN = v "
solutions. _‘_'fgf‘_ /
4. Design an implementation Tmprove
program. Plan

S. Implement the watershed plan.
6. Measure progress and make adjustments.

Within each step, several activities are conducted before moving on to the

next step. Many of these activities are repeated in different steps. For example, information/
education (I/E) activities occur in the first step when building partnerships but also occur
throughout the process, especially when implementing the plan.

It can be daunting to begin the planning process and consider the scope of work needed to
implement watershed restoration and/or protection measures. Many groups have found that
tackling smaller projects and tasks early in the planning process can help to engage stake-
holders and demonstrate progress, creating a sense of momentum that leads to long-term
success.

Figure 2-1 shows some of the activities and tools used in each step of the watershed plan
development and implementation process. The figure provides a road map for the watershed
planning process, as well as a road map for this document. You might want to refer back to it
from time to time to find out where you are in the process and where you need to go. Note that
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Steps in the Watershed Planning and Implementation Process

1. Build Partnerships

o |dentify key stakeholders
o |dentify issues of concern
o Set preliminary goals

e Develop indicators

e Conduct public outreach

2. Characterize the Watershed

o Gather existing data and create a watershed inventory
o |dentify data gaps and collect additional data if needed
e Analyze data

o |dentify causes and sources of pollution that need to be controlled Characterization and
e Estimate pollutant loads Analysis Tools
» GIS

3. Finalize Goals and Identify Solutions > Statistical packages
o Set overall goals and management objectives » Monitoring
o Develop indicators/targets » Load calculations
¢ Determine load reductions needed » Model selection tools
e |dentify critical areas » Models
e Develop management measures to achieve goals > Databases

(environmental and

""""""""""""""""""""""""""""""""""""""""""" social tools)

4. Design an Implementation Program

Develop implementation schedule

Develop interim milestones to track implementation of management measures
Develop criteria to measure progress toward meeting watershed goals
Develop monitoring component

Develop information/education component

Develop evaluation process

Identify technical and financial assistance needed to implement plan

Assign responsibility for reviewing and revising the plan

5. Implement Watershed Plan

¢ Implement management strategies

e Conduct monitoring

e Conduct information/education activities

6. Measure Progress and Make Adjustments
e Review and evaluate information

Share results

Prepare annual work plans

Report back to stakeholders and others
Make adjustments to program

Watershed Plan
Document

Figure 2-1. Steps in the Watershed Planning Process
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Table 2-2. Summary of Common Pollutants and Sources

Potential Sources
Pollutant | Point Sources Nonpoint Sources Impacts on Waterbhody Uses
Pathogens o WWTPs . Animals (domestic, wildlife, e Primarily human health risks
» (0S0s/SS0s livestock) * Risk of illness from ingestion or from contact with
« Permitted CAFOs * Malfunctioning septic systems contaminated water through recreation
« Discharges from meat- | * Pastures * Increased cost of treatment of drinking water supplies
processing facilities * Boat pumpout facilities  Shellfish bed closures
» Landfills e Land application of manure
 Land application of wastewater
Metals » Urban runoff * Abandoned mine drainage  Aquatic life impairments (e.g., reduced fish populations
« WWTPs « Hazardous waste sites (unknown |  due to acute/chronic concentrations or contaminated
« £S0/SSOs or partially treated sources) sediment)
) . i « Drinking water supplies (elevated concentrations in
« Landfills Marinas
; i » Atmospheric deposition source water)
* Industrial facilities « Fish contamination (e.g., mercury)
* Mine discharges
Nutrients o WWTPs « Cropland (fertilizer application)  Aguatic life impairments (e.g., effects from excess plant
+ £S0s/SSOs « Landscaped spaces in developed |  9rowth, low DO)
« CAFOs areas (e.g., lawns, golf courses) | « Direct drinking water_supply impac_ts (e.g., dangers to
« Discharge from food- « Animals (domestic, wildlife, human health from high levels of nitrates)
processing facilities livestock) * Indirect drinking water supply impacts (e.g., effects
« Landfills « Malfunctioning septic systems ]Eirltt)gsst)axcess plant growth clogging drinking water facility
 Pastures
 Recreational impacts (indirect impacts from excess
* Boat pumpout plant growth on fisheries, boat/swimming access,
« Land application of manure or appearance, and odors)
wastewater * Human health impacts
* Atmospheric deposition
Sediment o WWTPs e Agriculture (crop_land and « Fills pools used for refuge and rearing
o Urban stormwater pastureland erosion) « Fills interstitial spaces between gravel (reduces
systems * Silviculture and timber spawning habitat by trapping emerging fish and reducing
harvesting oxygen exchange)
* Rangeland erosion * When suspended, prevents fish from seeing food and
« Excessive streambank erosion can clog gills; high levels of suspended sediment can
' cause fish to avoid the stream
« Construction s
« Roads « Taste/odor problems in drinking water
. Urb ff  Impairs swimming/boating because of physical
rban runo alteration of the channel
* Landslides « Indirect impacts on recreational fishing
* Abandoned mine drainage
« Stream channel modification
Temperature | « WWTPs e Lack of riparian shading e Causes Iet_ha! effects when temperature exceeds
« Cooling water « Shallow or wide channels (dueto | tolerance limit
discharges (power hydrologic modification) * Increases metabolism (results in higher oxygen demand
_plgntst z_anld other « Hydroelectric dams for aquatic organisms)
industrial sources) « Urban runoff (warmer runoff * Increases food requirements
° lerl;?ennfstormwater from impervious surfaces) « Decreases growth rates and DO
Y  Sediment (cloudy water absorbs | ¢ Influences timing of migration
more heat than clear water) « Increases sensitivity to disease
* Abandoned mine drainage « Increases rates of photosynthesis (increases algal
growth, depletes oxygen through plant decomposition)
 Causes excess plant growth

Note: WWTP = wastewater treatment plant; CSO = combined sewer overflow; SSO = sanitary sewer overflow; CAFO = concentrated animal feeding operation;
DO = dissolved oxygen.
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their watershed plans all the significant causes and sources
of waterbody impairments and threats; i.e., watershed
plans should address not only the sources of water quality
impairment but also any pollutants and sources of pollution

Watershed Plans to Protect Unimpaired
Waters

In some cases, stakeholders might want to protect
waters that are affected by nonpoint source pollution

but are not included on the 303(d) list. Of particular that need to be addressed to ensure the long-term health of
concern are high-quality waters that are threatened the watershed. If a TMDL is later completed and approved,
by changing land uses when unique and valuable the plan might need to be modified to make it consistent

aguatic resources (e.g., habitat for salmon migration, with the TMDL. EPA continues to encourage the develop-
spawning, and rearing) are at serious risk of irreparable

harm. Watershed project Sponsors can use the tools ment of TMDLs or, where applicable, sets of such TMDLs
presented in this handbook to develop watershed plans on a watershed basis. Figure 2-2 illustrates the potential

for waters that are not impaired by nonpoint source relationships between TMDLs and watershed plans.
pollution to ensure that they remain unimpaired.

1 Watershed plan is 2 Watershed plan is 3 Watershed plan is
used to implement a developed in the absence developed in the absence
completed TMDL of a completed TMDL. If a of a completed TMDL. If
TMDL is completed, the monitoring indicates WQS
plan is modified to make it attainment, there is no
consistent with the TMDL. need for a TMDL.
Identify Identify Identify
water quality water quality water quality
problem problem problem
Develop Develop
TMDL TMDL
Develop Develop Develop
and implement and implement and implement
watershed plan watershed plan watershed plan
Conduct Conduct Conduct
monitoring monitoring monitoring
Meet Meet Meet
water quality water quality water quality
standards standards standards

Figure 2-2. Potential Relationships Between TMDLs and Watershed Plans
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2.5 Including Water Quality Standards in Goal Setting

Each watershed management plan will address different issues and include
unique goals and site-specific management strategies to achieve those
goals. All plans should also include attainment of water quality
standards for surface waters in the management area. Because

water quality standards are the foundation of EPA’s water quality
protection efforts, this handbook includes a brief description of

what they are and how they’re used in watershed management
programs.

2.5.1 What Are Water Quality Standards and Why
Are They Important?

An important cornerstone of the Clean Water Act is the requirement
that states, tribes, and territories adopt water quality standards to protect
public health, support wildlife, and enhance the quality of life within their

jurisdictions. Water quality standards serve as the basis for assessing waters, establishing
TMDLs, and setting attainment limits in NPDES permits. Attaining these standards helps
to ensure that waters will remain useful to both humans and aquatic life. Standards also
drive water quality restoration activities because they help to determine which waterbodies
must be addressed, what level of restoration is necessary, and which activities need to be
modified to ensure that the waterbody meets its minimum standards.

Standards are developed by designating one or more beneficial uses for each waterbody
and establishing a set of criteria that protect those uses. Standards also include an
antidegradation policy.

2.5.2 How Are Water Quality Standards Set?
Water quality standards are composed of three elements:
* Designated (beneficial) uses

e Numeric and narrative criteria Example Designated Uses

. . .. * Growth and propagation of fish
* Antidegradation policies .

o \Water contact recreation

Designated Uses * Drinking water
Designated or beneficial uses are descriptions of water quality expectations * Agricultural water supply
or water quality goals. A designated use is a legally recognized description « Industrial supply

of a desired use of the waterbody, such as aquatic life support, body contact . Wildiife

recreation, fish consumption, or public drinking water supply. These are uses . Swiniio

that the state or authorized tribe wants the waterbody to be healthy enough
to support fully.

State and tribal governments are primarily responsible for designating uses of waterbodies
within their jurisdictions. Some water quality agencies have many use designations and
differentiate among various categories of uses for aquatic life support, irrigation, and even
cultural uses for tribal waters. Other agencies designate uses by broad categories or classes,
with uses requiring similar water quality conditions grouped under each class.
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What’s the Difference Between Numeric
and Narrative Criteria?

[t's important to note that numeric criteria are invalu-
able when setting specific, measurable goals for

Water Quality Criteria

Criteria define the levels, pollutant/constituent concentrations, or narrative statement re-
flecting the condition of the waterbody that supports its designated use(s). Criteria describe
physical, chemical, and biological attributes or conditions as numeric (e.g., concentrations

of certain chemicals) or narrative (e.g., no objectionable scum, sludge, odors) water quality
components. Together, the various criteria for a particular designated use paint a picture of
the water quality necessary to support the use. EPA, states, and tribes establish water quality
criteria for various waterbody uses as part of their water quality standards.

Numeric Criteria

EPA, states, and tribes have set numeric criteria or limits for many common water quality
parameters, such as concentrations of bacteria, suspended sediment, algae, dissolved metals,
minimum/maximum temperatures, and so on. Numeric criteria for protecting aquatic life
are often expressed as a concentration minimum or maximum for certain parameters and
include an averaging period and a frequency or recurrence
interval. For example, a criterion for a parameter of concern
might state that concentrations of the parameter must not
exceed S parts per million, averaged from five samples col-
lected within a 30-day period, and recurring more than once
in a 3-year period.

waterbody cleanup plans because they provide a very Criteria for protecting human health may be derived from

clear indication of when water quality meets the crite-
ria. However, federal, state, and tribal numeric criteria
development is complex and expensive in terms of
time and resources. Narrative criteria provide a means
to convey the context, conditions, and full intent of
water quality protection efforts in the absence of
numeric criteria development and monitoring efforts.
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epidemiological studies and laboratory studies of pollut-

ant exposure involving species like rats and mice. Numeric
criteria established to prevent chronic conditions are more
strict than those focusing on acute exposure to parameters of
concern.

Narrative Criteria

Narrative criteria are nonnumeric descriptions of desir-
able or undesirable water quality conditions. An example
of a narrative criterion is “All waters will be free from sludge; floating debris; oil and scum;
color- and odor-producing materials; substances that are harmful to human, animal, or
aquatic life; and nutrients in concentrations that may cause algal blooms.”

Biocriteria

A comprehensive assessment of a waterbody might include a description of its biological
characteristics. Biological criteria, or “biocriteria,” have been developed to quantitatively
describe a waterbody with a healthy community of fish and associated aquatic organisms.
Components of biocriteria include the presence and seasonality of key indicator species; the
abundance, diversity, and structure of the aquatic community; and the habitat conditions
these organisms require. Monitoring of these biological indicators provides a simple and of-
ten inexpensive way to screen waters that are supporting their uses without a lot of expensive
chemical and other testing. In addition, biological assessments can capture the impacts of
intense, short-term pollution that might go undetected under conventional chemical testing.
Even if states have not yet adopted official biocriteria for their waters, biological sampling
can be an important part of watershed monitoring to show progress in meeting load reduc-
tions and attaining narrative criteria.
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Nlne Elements Of WaterShed Plans Steps in the Watershed Planning and Implementation Process
a. Identification of causes of impairment and 1. Build Partnerships
. . o |dentify key stakeholders
pollutant sources or groups of similar sources 2 Kty lsues ofcorca
. * Set preliminary goals
that need to be controlled to achieve needed e
load reductions, and any other goals identified | i
. 2. Characterize the Watershed
mn the watershed plan. Sources that need to be « Gather existing data and create a watershed inventory
. . . . o Identify data gaps and collect additional data if needed
controlled should be identified at the signifi- * Analyze data
. .  |dentify causes and sources of pollution that need to be controlled Characterization and
cant subcategory level along with estimates of * Estmale polutantloads (TR
the extent to which they are present in the wa- 3. Finalze Goals and identiy Solutions > Stwtistcal pacages
. « Set overall goals and t objecti ~ e
tershed (e.g., X number of dairy cattle feedlots : Dovepndsortagers > Loadcaoons
d d l d h « Determine load reductions needed > Model selection tools
, , , , , o Identify critical areas ; Models
hee lng upgra 1ng’ tnctu lng .a.roug estimate * Develop management measures to achieve goals e (Deit\?itr)::riznwl -~
of the number of cattle per facility; Y acres of | ———— soial ool
. . . 4. Design an Implementation Program
Trow crops needmg 1mproved nutrient manage- « Develop implementation schedule
o Develop interim mil to track i on of measures
ment or sediment control; or Z linear miles of 2 Devop rlomesureprogress var ot lrsd gl
; s it * Develop information/education component
eroded streambank needing remediation). S T
 |dentify technical and financial assistance needed to implement plan
( % Chapters 5) 63 and 7') « Assign responsibility for reviewing and revising the plan |_‘
What does this mean? Watershed Plan
. 5. Implement Watershed Plan Document
Your watershed plan should include a map * mplement management titeges
» Conduct monitoring
Of the Watershed that locates the ma]'or « Conduct information/education activities
causes and sources of impairment. To ad- 6 Msasre Progress and Maks Ausments
dress these impairments, you will set goals  Sharronte o
h . . . v . o Prepare annual work plans
that will include (at a minimum) meeting o RO o eI
. . * Make adjustments to program
the appropriate water quality standards for

pollutants that threaten or impair the physi-
cal, chemical, or biological integrity of the
watershed covered in the plan.

Figure 2-3. Incorporating the Nine Minimum Elements into Your
Watershed Plan

This element will usually include an accounting of the significant point and nonpoint
sources in addition to the natural background levels that make up the pollutant loads caus-
ing problems in the watershed. If a TMDL exists, this element may be adequately addressed.
If not, you will need to conduct a similar analysis to do this. The analytical methods may
include mapping, modeling, monitoring, and field assessments to make the link between the
sources of pollution and the extent to which they cause the water to exceed relevant water
quality standards.

b. An estimate of the load reductions expected from management measures.

What does this mean?

On the basis of the existing source loads estimated for element @, you will similarly deter-
mine the reductions needed to meet the water quality standards. You will then identify vari-
ous management measures (see element ¢ below) that will help to reduce the pollutant loads
and estimate the load reductions expected as a result of these management measures to be
implemented, recognizing the difficulty in precisely predicting the performance of manage-
ment measures over time.

Estimates should be provided at the same level as that required in the scale and scope
component in paragraph a (e.g., the total load reduction expected for dairy cattle feedlots,
row crops, or eroded streambanks). For waters for which EPA has approved or established
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TMDLs, the plan should identify and incorporate the TMDLs. Applicable loads for down-
stream waters should be included so that water delivered to a downstream or adjacent seg-
ment does not exceed the water quality standards for the pollutant of concern at the water
segment boundary. The estimate should account for reductions in pollutant loads from point
and nonpoint sources identified in the TMDL as necessary to attain the applicable water
quality standards. (% Chapters 8 and 9.)

c. A description of the nonpoint source management measures that will need to be implemented
to achieve load reductions in paragraph 2, and a description of the critical areas in which those
measures will be needed to implement this plan.

What does this mean?

The plan should describe the management measures that need to be implemented to achieve
the load reductions estimated under element b, as well as to achieve any additional pollution
prevention goals called out in the watershed plan (e.g., habitat conservation and protection).
Pollutant loads will vary even within land use types, so the plan should also identify the crit-
ical areas in which those measures will be needed to implement the plan. This description
should be detailed enough to guide implementation activities and can be greatly enhanced by
identifying on a map priority areas and practices. (% Chapters 7, 8,9, 10, and 11.)

d. Estimate of the amounts of technical and financial assistance needed, associated costs, and/or the
sources and authorities that will be relied upon to implement this plan.

What does this mean?

You should estimate the financial and technical assistance needed to implement the entire
plan. This includes implementation and long-term operation and maintenance of manage-
ment measures, I/E activities, monitoring, and evaluation activities. You should also docu-
ment which relevant authorities might play a role in implementing the plan. Plan sponsors
should consider the use of federal, state, local, and private funds or resources that might be
available to assist in implementing the plan. Shortfalls between needs and available resources
should be identified and addressed in the plan. (% Chapter 12.)

e. An information and education component used to enhance public understanding of the project and
encourage their early and continued participation in selecting, designing, and implementing the
nonpoint source management measures that will be implemented.

What does this mean?

The plan should include an I/E component that identifies the education and outreach activi-
ties or actions that will be used to implement the plan. These I/E activities may support the
adoption and long-term operation and maintenance of management practices and support
stakeholder involvement efforts. (% Chapters 3 and 12.)

|- Schedule for implementing the nonpoint source management measures identified in this plan that is
reasonably expeditious.

What does this mean?
You should include a schedule for implementing the management measures outlined in your
watershed plan. The schedule should reflect the milestones you develop in g. (% Chapter 12.)
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g. A description of interim measurable milestones for determining whether nonpoint source
management measutres or other control actions are being implemented. ( S Chapter 12.)

What does this mean?

You’ll develop interim, measurable milestones to measure progress in implementing the
management measures for your watershed plan. These milestones will measure the imple-
mentation of the management measures, such as whether they are being implemented on
schedule, whereas element /% (see below) will measure the effectiveness of the management
measures, for example, by documenting improvements in water quality.

h. A set of criteria that can be used to determine whether loading reductions are being achieved over
time and substantial progress is being made toward attaining water quality standards.

What does this mean?

As projects are implemented in the watershed, you will need water quality benchmarks to
track progress. The criteria in element £ (not to be confused with water quality criteria in state
regulations) are the benchmarks or waypoints to measure against through monitoring. These
interim targets can be direct measurements (e.g., fecal coliform concentrations) or indirect
indicators of load reduction (e.g., number of beach closings). You should also indicate how
you’ll determine whether the watershed plan needs to be revised if interim targets are not
met. These revisions could involve changing management practices, updating the loading
analyses, and reassessing the time it takes for pollution concentrations to respond to treat-
ment. (% Chapters 12 and 13.)

1. A monitoring component to evaluate the effectiveness of the implementation efforts over time, mea-
sured against the criteria established under item h immediately above.

What does this mean?

The watershed plan should include a monitoring component to determine whether progress
is being made toward attaining or maintaining the applicable water quality standards. The
monitoring program should be fully integrated with the established schedule and interim
milestone criteria identified above. The monitoring component should be designed to deter-
mine whether loading reductions are being achieved over time and substantial progress in
meeting water quality standards is being made. Watershed-scale monitoring can be used to
measure the effects of multiple programs, projects, and trends over time. Instream monitor-
ing does not have to be conducted for individual BMPs unless that type of monitoring is
particularly relevant to the project. (% Chapters 6, 12, and 13.)

The remainder of this handbook proceeds through the watershed planning process, address-
ing these elements in detail to show you how to develop and implement watershed plans that
will achieve water quality and other environmental goals.

The level of detail (figure 2-4) needed to address the nine key elements of watershed man-
agement plans listed above will vary in proportion to the homogeneity or similarity of land
use types and variety and complexity of pollution sources. Urban and suburban watersheds
will therefore generally be planned and implemented at a smaller scale than watersheds with
large areas of a similar rural character. Similarly, existing watershed plans and strategies for
larger river basins often focus on flood control, navigation, recreation, and water supply but
contain only summary information on existing pollutant loads. They often generally identify
only source areas and types of management practices. In such cases, smaller subbasin and
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Scale and Data Collection in Watershed Planning
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Figure 2-4. Level of Detail for Watershed Management Plans

watershed plans and work plans developed for nonpoint source management grants, point
sources, and other stormwater management can be the vehicles for providing the necessary
management details. A major purpose of this manual is to help watershed managers find
planning tools and data for managing watersheds at an appropriate scale so that problems
and solutions can be targeted effectively.
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Introduction

Overview of Watershed Planning Process

Build Partnerships

Define Scope of Watershed Planning Effort

Gather Existing Data and Create an Inventory

Identify Data Gaps and Collect Additional Data If Needed
Analyze Data to Characterize the Watershed and Pollutant Sources
Estimate Pollutant Loads

Set Goals and Identify Load Reductions

|dentify Possible Management Strategies

Evaluate Options and Select Final Management Strategies
Design Implementation Program and Assemble Watershed Plan
Implement Watershed Plan and Measure Progress

Chapter Highligits

e Identifying driving forces

Identifying stakeholders

—> Read this chapter if...

Initiating outreach activities

Keeping stakeholders engaged

Integrating with key local, state, tribal, and federal

* You want to find out what kinds of stakeholders should be involved
in developing your watershed plan

* You want to get stakeholders involved early in the process

* You don’t know what kinds of programs you should integrate into

your planning efforts
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3.1 Why Do | Need Partners?

Bringing together people, policies, priorities, and resources through a watershed approach
blends science and regulatory responsibilities with social and economic considerations. The
very nature of working at a watershed level means you should work with at least one part-
ner to improve watershed conditions. In addition, watershed planning is often too complex
and too expensive for one person or organization to tackle alone. Weaving partners into the
process can strengthen the end result by bringing in new ideas and input and by increasing
public understanding of the problems and,

more important, public commitment to ,_/"‘\ :
the solutions. Partnerships also help to \
o0 : e \{\05 f bay o —_
identify and coordinate existing and o 00,2 f\\’“ 7 Cx
. [
planned efforts. For example, a water \u(‘ \Q _)/ We¢ /5!70/ -
- Proté:'c'z‘-

shed organization might be interested -
in developing a volunteer monitor- ("*(5 \ - n_)
ing program but is unaware that the \"“w‘_./.‘/

local parks department is working
on a similar program. Researching
and identifying partners can help
to avoid reinventing the wheel or
wasting time and money.

Budgets can be unpredictable, and
resources for watershed improvement
efforts, such as fencing cows out of
streams, are limited. Resources like
technical assistance, mapping abili-
ties, and funding are always strained, but working with partners might provide some of the
resources that can get your effort closer to its goals more efficiently.

Before you begin to identify and recruit potential partners, you should ask yourself, “Why
are we developing a watershed plan?” To answer that question, you should identify the
driving forces behind the need for the watershed plan.

Dealing with Multiple Political Jurisdictions in a Watershed

There are very few watershed in a single county and few large rivers in a single state. Coordinating watershed planning
and management in multiple political jurisdictions can be difficult, but encouraging stakeholders to focus on the water
resource under study and opportunities to cooperate can help to address water quality impairments or threats. Engaging
the technical and field staff of federal, state, tribal, county, and local agencies in gathering data and identifying the

full range of management options can help to create a collaborative, coordinated approach that can be built upon and
further refined by elected officials, managers, and citizens.

3.2 Identify Driving Forces

Watershed plans can be initiated for various reasons and by various organizations. For
example, a local agency might want to develop a watershed plan to comply with new federal
and state water quality regulations. Or perhaps a watershed organization wants to develop

a watershed plan to help coordinate future land-use planning efforts to protect sensitive
environmental areas in the community. It could also be that preliminary data collection has









3.3

Identify and Engage Stakeholders

Chapter 3: Build Partnerships

Successful development and implementation of a watershed plan depends primarily on the
commitment and involvement of community members. Therefore, it is critical to build
partnerships with key interested parties at the outset of the
watershed planning effort. People and organizations that
have a stake in the outcome of the watershed plan are called
stakeholders. Stakeholders are those who make and imple-
ment decisions, those who are affected by the decisions
made, and those who have the ability to assist or impede
implementation of the decisions. It’s essential that all of
these categories of potential stakeholders—not just those
that volunteer to participate—are identified and included.
Key stakeholders also include those that can contribute
resources and assistance to the watershed planning effort and those that work on similar
programs that can be integrated into a larger effort. Keep in mind that stakeholders are more
likely to get involved if you can show them a clear benefit to their participation.

3.3.1 Identify Categories of Stakeholders

It is daunting to try to identify all the players that could be involved in the watershed plan-
ning effort. The makeup of the stakeholder group will depend on the size of the watershed
(to ensure adequate geographic representation), as well as
the key issues or concerns. In general, there are at least
five categories of participants to consider when identifying
stakeholders:

As a starting point, consider involving these entities:

Stakeholders that will be responsible for implement-
ing the watershed plan

Stakeholders that will be affected by implementation
of the watershed plan

Stakeholders that can provide information on the
issues and concerns in the watershed

Stakeholders that have knowledge of existing pro-
grams or plans that you might want to integrate into
your plan

Stakeholders that can provide technical and financial
assistance in developing and implementing the plan

Landowners

County or regional representatives
Local municipal representatives

State and federal agencies

American Indian tribes

Business and industry representatives

Citizen groups

@ Before you start identifying stakeholders, find
out if your state has developed a watershed planning
guide. You might find useful information that will help
you to identify the relevant stakeholders and programs
for your watershed planning effort.

Unconventional Partners

The staff of the American Samoan Coastal Program
created a Religious Consciousness Project to help
spread the word about the islands’ environmental
problems. For years, program staff had tried unsuc-
cessfully to get village mayors involved in efforts to
protect coastal water resources. Through the project,
program staff offered to present information on water
quality, population growth, and nonpoint source pollu-
tion during church gatherings. As a result of the church
partnership, a village mayors workshop was held,
ultimately leading to the start of a new water quality
project focusing on water resource education.
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* Community service organizations
* Religious organizations
* Universities, colleges, and schools
* Environmental and conservation groups
e Soil and water conservation districts
e Irrigation districts
The development of the stakeholder group is an iterative process. Don’t worry about whether

you have complete representation at the outset. Once the stakeholders convene, you can ask
them if there are any gaps in representation.

% Section 3.4 provides more detailed information on possible local, state, tribal, and federal
program partners that you might want to include in your stakeholder group.

3.3.2 Determine Stakeholders’ Roles and Responsibilities

Before contacting potential stakeholders, you should ask yourself the following questions and
have at least a rough idea of the answers. This exercise will help you to determine the level of
effort needed for the stakeholder process and will provide initial guidance to stakeholders.

e What is the role of the stakeholders?

* How will decisions be made?

* Are stakeholders expected to develop any work products?

* What is the estimated time commitment for participation?
Begin by contacting the people and organizations that have an interest in water quality or
might become partners that can assist you with the watershed planning process. Consider
who would be the most appropriate person to contact the potential partner. Those who might
have a stake in the watershed plan should be encouraged to share their concerns and offer
suggestions for possible solutions. By involving stakeholders in the initial stages of project

development, you’ll increase the probability of long-term success through trust, commit-
ment, and personal investment.

& Worksheet 3-1 Stakeholder Skills and Resources Checklist

Skills in Stakeholder Group Resources Available

e Accounting  Contacts with media

 Graphic design e Access to volunteers

e Computer support » Access to datasets

 Fund-raising  Connections to local organizations
 Public relations » Access to meeting facilities
 Technical expertise * Access to equipment (please describe)

(e.g., geographic information systems, water sampling) « Access to field trip locations

 Facilitation
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Watershed plan organizers might need to sponsor a broad spectrum of activities to engage
and involve most of the stakeholders effectively. People differ widely in how much time and
energy they’re willing to expend on community-based activities. Some people might want
simply to be informed about what’s going on in their community, whereas others might want
a voice in the management decisions made and how they’re implemented. A program that
offers many different types of participation opportunities that involve varying levels of effort
is likely to attract more willing participants.

3.4 Integrate Local, State, Tribal, and Federal Programs into
Your Watershed Planning Effort

Because developing and implementing watershed plans usually involves a combination of
at least some local, state, tribal, and federal partners, it’s important to identify any poten-
tial programs and activities that might be relevant to your watershed planning effort and

Examples of Local Programs and
Organizations
e Stormwater management programs

 Parks and recreation departments

* Local elected officials and councils
* Planning and zoning programs

« Soil and water conservation districts
¢ Cooperative extension

¢ Solid waste programs

» Water and sewer programs

e Watershed organizations

 Volunteer monitoring programs
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determine whether representatives from these programs should
participate in your stakeholder group. Many such programs have
planning components, collect monitoring data, implement con-
trols, or develop regulations that you might want to incorporate
into your watershed plan. In addition, some states have developed
multiagency partnerships for the support of monitoring and man-
agement practice implementation, which local groups can access.
Including partners from these organizations in the watershed
management process can help to ensure that any available datasets
are identified and that any potential funding opportunities are
noted.

The various local, state, tribal, and federal programs that might
provide personnel and resources to strengthen your stakeholder
group, as well as technical assistance in developing your water-
shed plan, are briefly described below. % Chapter 5 provides
more detail on specific datasets that might be available from these
programs.

You’re not expected to involve all of these programs, but you
should be aware of them if they address issues and concerns that
are important to your planning effort.

, @ Start at the local level and then broaden
\ your search to include state and tribal
programs. Then research which federal
programs are relevant to your watershed
planning effort. Most likely, the federal
programs will already be represented to
some extent at the state level. If these
programs exist at both the state and local
levels, they are included here under the
Local Programs heading because the local
| offices probably have the information most
“‘ relevant to your watershed.
[

Y
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4. Define Scope of Watershed Planning

Chapter Highligits

L]

Identifying issues of concern

e Using conceptual models

L]

Setting preliminary goals

e Developing quantitative indicators

> Read this chapter if...

You want to engage stakeholders in identifying issues of concern
You want to take stakeholders out into the watershed

You want to develop a conceptual model that links sources of
pollution to impairments

You're unsure of the extent of the watershed boundaries for your
project

You want to develop preliminary goals for the watershed plan

You want to select indicators that will be used to assess current
environmental conditions in the watershed
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4.1 Why Define the Scope of Your Watershed Planning Effort?

To ensure that your watershed planning effort remains focused, effective, and efficient,
defining the scope of the effort is critical. The term scope is used to describe the boundar-

ies of a program or project, which can be defined in terms of space (the area included in the
watershed plan) or other parameters. This handbook defines the scope of your watershed
planning effort as not only the geographic area to be addressed but also the number of issues
of concern and the types (and breadth) of the goals you want to attain. If your scope is too
broad, it will be difficult to “keep it all together” and make the best use of your financial and
human resources as you develop and implement the watershed plan. It might also hamper
your ability to conduct detailed analyses or minimize the probability of involvement by key
stakeholders and, ultimately, successful plan implementation. A scope that is too narrow,
however, might preclude the opportunity to address watershed stressors in a rational, effi-
cient, and economical manner. If you define your scope and set preliminary goals early in the
planning process, yow’ll find it easier to work through the later steps in the process.

The issues in your watershed and the geographic scope will also affect the temporal scope of
the implementation of the watershed plan. Although there are no hard and fast rules, water-
shed plans are typically written for a time span of 5 to 10 years. Even if you do not achieve
your watershed goals in 10 years, much of the information might become out-of-date, and
you’ll probably want to update the watershed plan.

The stakeholders will provide critical input into the watershed planning process that will
help identify issues of concern, develop goals, and propose management strategies for imple-
mentation. Information from the stakeholders will help shape the scope of your watershed
planning effort.

4.2 Ask Stakeholders for Background Information

The stakeholders will likely be a source of vast historical knowledge of activities that have
taken place in the watershed. Ask them for any information they might have on the water-
shed, including personal knowledge of waste sites, unmapped mine works, eroding banks,
and so on. They might have information on historical dump sites, con-
taminated areas, places experiencing excessive erosion, and even
localized water quality sampling data. Stakeholders might
be aware of existing plans, such as wellhead or source
water protection plans. Collecting this background
information will help focus your efforts to identify the
issues of concern and solutions. Use f Worksheet 4-1 to
work with your stakeholders to determine what informa-
tion is already available. A blank copy of the worksheet is
provided in appendix B.

4.3 ldentify Issues of Concern

One of the first activities in developing a watershed man-
agement plan is to talk with stakeholders in the watershed
to identify their issues of concern. These issues will help
to shape the goals and to determine what types of data
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& Worksheet a1 Yhat Do We Already Know?

[Hand out to stakeholders at the beginning of a meeting, or use as a guide to work through each question as a group]

1. What are the known or perceived impairments and problems in the watershed?
2. Do we already know the causes and sources of any water quality impairments in the watershed? If so, what are they?

3. What information is already available, and what analyses have been performed to support development of a TMDL, watershed
plan, or other document?

. Have the relative contributions from major types of sources of the pollutant or stressor causing impairment been estimated?
. Are there any historical or ongoing management efforts aimed at controlling the problem pollutants or stressors?

. Are there any threats to future conditions, such as accelerated development patterns?

~N oo o b

. Have any additional concerns or goals been identified by the stakeholders?

are needed. As a project manager, you might think you already know the problems, such as
not meeting designated uses for swimming and fishing. The issues of concern are different
in that they are the issues that are important to the community. For example, stakeholders
frequently list trash in the streams as an issue even though it doesn’t necessarily affect water
quality.

Set up a meeting with the stakeholders to gather their input as to what they believe are the
major concerns in the watershed, and begin to identify possible causes and sources of these
concerns. The stakeholders might provide anecdotal evidence, such as “There aren’t any fish
in the stream anymore (impact) because the temperature is too warm (stressor) and there

is too much dirt going into the stream (stressor) since they removed all the trees along the
streambank (source).” This information provides an important reality check for watershed
plan sponsors, who might have very different notions regarding problems, and it is the start-
ing point for the characterization step described in chapter 5.

Remember that you should also identify any issues related to conserving, protecting, or
restoring aquatic ecosystems. Proactive conservation and protection of such systems can help
to ensure that water quality standards will be met. Concepts such as in-stream flow, hydro-
logic connectivity, and critical habitats (e.g., refugia or stress shelters such as springs and
seeps used by species in times of drought) should be considered when identifying issues of
concern. f Worksheet 4-2 can help you identify the ecosystem-related issues that need to be
addressed in your watershed planning effort.

At this stage you can even start to link problems seen in the watershed with their possible
causes or sources. For example, stakeholders might say they are concerned about beach clo-
sures, which could lead to a discussion of sources of bacteria that led to the closures. As you
move through the process and gather more data, these links will become more discernible.
Understanding the links between the pollutants or stressors and the impacts in the water-
shed is key to successful watershed management. In the initial stages of watershed planning,
many of the links might not be thoroughly understood; they will more likely be educated
guesses that generate further analyses to determine validity.

4-3
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# Worksheet 4-2 YWhat Ecosystem Tssues Need +o Be Considered?

1. What are the sensitive habitats and their buffers, both terrestrial and aquatic?
2. Where are these habitats located in the watershed? Are there any fragmented corridors?
3. What condition are these habitats in?

4. Are these habitats facing any of the following problems?
a. Invasive species
b. Changes associated with climate warming
¢. Stream fragmentation and/or in-stream flow alterations
d. Changes in protection status

5. On what scale are these habitats considered? (e.g., regional, watershed, subwatershed, or site-specific) Are these scales
appropriate for the biological resources of concern?

6. Does the variability, timing, and rate of water flow hydrologically support indigenous biological communities?

4.3.1 Draw a Picture

It is often useful to diagram these links as you move through the watershed planning process
and present them as a picture, or a conceptual model (figure 4-1). These diagrams provide a
graphic representation that you can present to stakeholders, helping to guide the subsequent
planning process. In many cases, there will be more than one pathway of cause and effect. You
can also present this concept to stakeholders verbally, as if-then links. For example, “If the
area of impervious surface is increased, then flows to streams will increase. If flows to streams
increase, then the channels will become more unstable.” Figure 4-2 shows a simple conceptual
model based on the construction of logging roads.

Source of . .
Source of |ImnC§?/|S§Ss Stressor Logging road construction
Stressor P
area l
Stressor Sediment/soil erosion
st Increased
ety peak flow l
Stressor Sedimentation of streams
Impact Channel l
instability
l Impacts | Smother aquatic insects/lose pools
Impaired $
Impairment i q
g benthic Impairment Fewer insectivorous fish
habitat
Figure 4-1. Simplified Figure 4-2. Simple Conceptual Model Involving
Conceptual Model Logging Road Construction Effects on Stream

Aquatic Life (adapted from USEPA 1998)
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Figure 4-3. Draft Conceptual Model for Greens Creek, North Carolina

The conceptual model can be used to start identifying relationships between the possible
causes and sources of impacts seen in the watershed. You don’t have to wait until you have
collected additional information. In fact, the conceptual model can help to identify what
types of data you need to collect as part of the characterization process. Figure 4-3 illustrates
a conceptual model that was developed for a watershed planning effort in Greens Creek,
North Carolina. The Greens Creek watershed covers approximately 10 square miles in the
southwestern part of the state. Greens Creek is classified as a C-trout habitat stream, typi-
cal of most of the mountain streams in the region. The watershed is subject to considerable
development pressure from vacation homes and has highly erodible soils and steep slopes.
Locals have observed significant problems related to road construction and maintenance.

To facilitate identifying the problems and their probable causes, an initial conceptual
model of impairment in the Greens Creek watershed was developed. The conceptual
model was presented to stakeholders for discussion at a meeting, at which they identified
upland loading of sediment and subsequent impacts on water clarity (turbidity) as the
key risk pathway for Greens Creek. % For more information on the development of
conceptual models as part of the watershed planning process, refer to EPA’s Guidelines for
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Example Preliminary Goals

» Meet water quality standards
for dissolved oxygen.

* Restore aquatic habitat to meet
designated uses for fishing.

* Protect drinking water reservoir
from excessive eutrophication.

e Manage future growth.

 Restore wetlands to maintain a
healthy wildlife community.

* Protect open space.

4.5 Develop Preliminary Goals

After stakeholders provide information on issues of concern, they
will begin to identify the vision or goals for the watershed that they
would like to see addressed in the watershed plan. Getting this
input is critical to ensuring that you address the issues important
to them and keep them involved in the planning and implementa-
tion effort. In some cases you’ll also incorporate goals from other
watershed planning activities. For example, if a TMDL has already
been developed in your watershed, you can include the goals
outlined in the TMDL, such as the required loading targets to be
achieved. These goals are very specific.

Often stakeholders will recommend very broad goals such as
“Restore lake water quality,” “Protect wetlands,” or “Manage growth
to protect our water resources.” These goals might start out broad,
but they’ll be refined as you move through the watershed characterization
process (QD chapters 5, 6, 7, and 8). For each goal identified, specific manage-
ment objectives should be developed (% chapter 9). The objectives should
include measurable targets needed to achieve the goals and specific indica-
tors that will be used to measure progress toward meeting the objectives.

The more specific you can make your goals at this stage, the easier it will be
to develop concrete objectives to achieve the goals. You should also set goals
and objectives to guide the process of engaging and informing those who
contribute to water quality degradation and motivating them to adopt more
appropriate behaviors. For example, a goal for a river might be to restore rec-
reational uses (fishing and swimming). This goal might be further defined
as improving cold-water fisheries by reducing sediment in runoff, increasing
dissolved oxygen concentrations, and reinstating swimming by lowering bac-
teria counts during the summer. A wide range of specific objectives should
be developed and implemented to support each aspect of the goal. Make sure
that the goals link back to the issues of concern.

As you move through the watershed planning process, you should build onto your goals,
developing indicators to measure progress toward achieving your goals, developing specific
management objectives to show sow you will achieve your goal, and finally, developing
measurable targets to determine when you have achieved your goals (figure 4-4).

ID causes and
sources

Set targets
ID load
reductions

Objectives I

Objectives

Figure 4-4. Evolution of Goals Throughout the Watershed Planning Process
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4.6 Select Indicators to Measure Environmental Conditions

The stakeholders will help to select indicators that will be used to measure the current health
of the watershed and to provide a way to measure progress toward meeting the watershed
goals. Indicators are direct or indirect measurements of some valued component or quality

in a system. Indicators are also extremely useful for assessing and communicating the status
and trends of the health of a watershed. Indicators, however, do not tell you the cause of the
problem. For example, you might use a thermometer to measure stream temperature. An
elevated temperature might indicate a problem, but it does not specifically tell you what the
problem is, where it is, or what caused it. Your stakeholder group will begin by identifying
the indicators that will be used to quantify existing conditions in the watershed.

Indicators are selected, refined, added to, and modified throughout the watershed planning
and implementation process. As you complete the characterization phase and develop goals
and management objectives, you’ll shift your indicators from those which assess current
conditions to those which quantitatively measure progress toward meeting your goals. For
example, in the Coal Creek watershed, the goal is to reduce sediment loadings to meet water
quality standards and support all beneficial uses. Table 4-1 shows the indicators used and the
target values for measuring progress toward reducing the sediment load. & You’ll learn how
to develop these target values in chapter 9.

Table 4-1. Coal Creek Sediment Loading Indicators and Target Values

Sediment Loading Indicator Target Value
5-year mean McNeil core percent subsurface fines < 6.35 mm 35 percent
5-year mean substrate score >10

Percent surface fines < 2 mm < 20 percent
Clinger richness <14

Be aware that you might have to refer back to this section as you develop your watershed
plan to develop additional indicators to measure performance and the effectiveness of plan
implementation. Table 4-2 illustrates where indicators are used to develop and implement
your watershed plan.

Table 4-2. Use of Indicators Throughout the Watershed Planning and Implementation Process

Planning Step How Indicators Are Used

Assess Current Conditions Indicators are used to measure current environmental conditions, e.g., water
quality, habitat, aquatic resources, land use patterns

Develop Goals Indicators are used to determine when the goal will be achieved, e.g., reducing
nutrient loads to meet water quality standards

Develop Pollution Load Indicators are used to measure the targets for load reductions, e.g., phosphorus

Reduction Targets concentration

Select Management Strategies | Indicators are used to track the implementation of the management measures,
e.g., number of management practices installed

Develop Monitoring Program | The monitoring program measures the indicators that have been developed as
part of the management strategies and information/education program

Implement Watershed Plan Indicators are used to measure the implementation of the watershed plan,
tracking dollars spent, resources expended, management practices implemented,
and improvements in water quality
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4.6.1 Select Quantitative Indicators

In developing the watershed plan, you’ll conduct watershed assessments and analyses to

quantify source loads, characterize impacts, and estimate the load reductions needed to meet

your goals and objectives. Sometimes the source loads and load reductions will be expressed
in slightly different terms, such as the number of miles of
eroded banks and the miles of vegetated buffers needed to

Factors to Consider When Selecting address the problem. Regardless of the approach, the impor-
Indicators tant point to remember is that quantification is the key to reme-
Validity diation. If you can’t somehow measure the problems you’re

« |s the indicator related to your goals and objectives? facing, it will be almost impossible to know whether you’re

* |s the indicator appropriate in terms of geographic making any headway in addressing them.

and temporal scales?

For watershed planning purposes, indicators should be

Clarity o . . quantitative so that the effectiveness of management mea-

* Is the indicator simple and direct? sures can be predicted. For example, if one of the goals

* Dothe stg{l:eholders agree on what will be identified by stakeholders is “restore aquatic habitat to
measureds

« Are the methodologies consistent over time?

meet designated uses,” and you believe the habitat has been
degraded because of elevated levels of nutrients entering the

Practicality waterbody, what indicators will you use to measure progress
« Are adequate data available for immediate use? toward achieving that goal? A specific value should be set
« Are there any constraints on data collection? as a target for the indicator, representing desired levels. For

Clear Direction

» Does the indicator have clear action implications
depending on whether the change is good or bad?

example, phosphorus can be used as an indicator to directly
measure the reduction in loadings. Table 4-3 provides
examples of environmental indicators and possible target
values, or endpoints. Targets can be based on water quality
standards or, where numeric water quality standards do not
exist, on data analysis, literature values, or expert examination of water quality conditions to
identify values representative of conditions supportive of designated uses. & Chapter 9 goes
into more detail on how to develop targets for your goals and objectives.

If a TMDL exists, important indicators have already been defined and you can incorporate
them when selecting appropriate management actions to implement the load reductions
cited in the TMDL. If no TMDL exists, select indicators that are linked to your water qual-
ity restoration or protection goals, such as pollutant concentrations or other parameters of
concern (e.g., channel instability, eroding
banks, channel flow, flow cycles). The indi-

Regardless of the approach, the important point to remember is cators selected should consider the impac[s,

that quantification is the key to remediation. If you can’'t somehow
measure the problems you're facing, it will be almost impossible to
know if you're making any headway in addressing them.
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impairments, or parameters of concern in
the waterbody and the types and pathways
of watershed stressor sources that contribute
to those impacts.

4.6.2 Select a Combination of Indicators

You’ll use different types of indicators to reflect where you are in the watershed management
process and the audience with which you are communicating. You’ll first select environmen-
tal indicators to measure the current conditions in the watershed and help to identify the
stressors and the sources of the pollutants. As you develop your management objectives and
actually assemble your watershed plan (% chapter 12), you’ll add performance indicators,
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Table 4-3. Example Environmental Indicators Used to Identify Relationships Between Pollutant Sources and
Environmental Conditions

(% surface fines
< 2mm)

Example
Issue Indicator Target Value Why You Would Use It
Sediment Pebble counts < 20% Pebble counts provide an indication of the type and distribution of bed

material in a stream. Too many fines can interfere with spawning and
degrade the habitat for aquatic invertebrates.

Stream channel

No significant

Channel stability uses a qualitative measurement with associated

(water column)

stability risk of bank mathematical values to reflect stream conditions.
erosion
Total suspended | Monthly avg. Solids can adversely affect stream ecosystems by filling pools, clogging
solids (TSS) concentration gills, and limiting the light penetration and transparency critical to aquatic
< 40 mg/L flora.
Turbidity < 25NTU Turbidity measures the clarity of water and can also be used as an indirect
indicator of the concentration of suspended matter.
Eutrophication Chlorophyll a Maximum In flowing streams, most algae grow attached to the substrate. Too much
(benthic) < 100 mg/m? benthic algae can degrade habitat; alter the cycling of oxygen, nutrients,
and metals; and result in unaesthetic conditions.
Chlorophyll a Geometric mean | Chlorophyll a is an indirect measure of algal density. Excess levels might

< 5ug/L

result in harmful swings in dissolved oxygen (DO) concentrations, de-
crease water clarity, and alter the natural food chain of a system.

Nitrate + nitrite

Monthly average
< 15mg/L

Elevated levels of nitrate + nitrite are good indicators of runoff from irriga-
tion, residential lawn care fertilizers, and effluent waste streams. These
parameters can indicate leaching from septic systems and erosion of
natural deposits. Nitrogen is a limiting nutrient to algal production in many
estuarine and arid freshwater systems.

Orthophosphate

Monthly average
< 0.05 mg/L

Orthophosphate measures the form of phosphorus that is readily available
to aquatic systems. Too much phosphorus can often cause excessive
aquatic vegetation growth in freshwater systems.

Total nitrogen

Monthly average

Total nitrogen (often measured as the sum of nitrate + nitrite and total

< 5mg/L Kjeldahl nitrogen) measures the total ability of the waterbody to supply
nitrogen to support algal growth after microbial processing.
Ammonia < 15mg/L Excess ammonia can cause toxicity in fish. The toxicity of ammonia is
dependent on pH and temperature.
Total Monthly average | Total phosphorus includes phosphorus that is bound to sediment particles
phosphorus < 0.10 mg/L or in organic compounds, some of which can become available in the
water column. It is often the limiting nutrient for growth of aquatic
vegetation in freshwater systems.
Pathogens Fecal coliform 30-day This bacterial indicator is often used to monitor for the presence of human/
bacteria geometric mean | animal waste in a waterbody, which might lead to sickness in human
of populations. It also indicates compromised sanitary discharge and septic
< 200/100 mL systems.
E. coli bacteria 30-day This bacterial indicator is often used to monitor for the presence of human/
geometric mean | animal waste in a waterbody, which might lead to sickness in human
of populations. It also indicates compromised sanitary discharge and septic
< 125/100 mL | systems.
Metals Copper < 7.3 ug/L Many metals are toxic to various forms of aquatic life, and water quality
Lead 82 Lo/l criteria have been developed. Criteria for most metals vary with the
ea < 62 Mg hardness of the water.
Zinc < 67 ug/L
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Table 4-3. Example Environmental Indicators Used to Identify Relationships Between Pollutant Sources and
Environmental Conditions (continued)

quality

Bioassessment
Protocol (RBP)
value

Example
Issue Indicator Target Value Why You Would Use It
Habitat Temperature Instantaneous Many aquatic organisms are adapted to survive and prosper within
< 33 °C, daily specific temperature ranges.
avg. < 29°C
Physical habitat | Rapid The assessment of physical habitat quality can be used to determine the

potential of waterbodies to sustain healthy aquatic systems.

General Water
Quality

Total dissolved

700 mg/L

TDS is a direct measurement of the dissolved mineral content in stream

solids (TDS) ecosystems. High TDS can be harmful to aquatic organisms and can
restrict the beneficial use of water (e.g., for irrigation).

Conductivity < 1,000 uS/ecm | Conductivity is a good indicator of the dissolved mineral content in stream
ecosystems. Also, it is a good measure of the salinity of the water.

Dissolved > 5.0 mg/L DO is an important measure of the quality of the habitat and overall health

Oxygen (DO) of the ecosystem. Oxygen depletion can indicate a number of undesirable
physical, chemical, and biological activities in the watershed.

pH 6<pH<9 pH is a measure of the acidity (hydrogen/hydroxide ion concentration).
Most aquatic organisms have a preferred pH range, usually pH 6 to 9.
Beyond that range aquatic organisms begin to suffer from stress, which
can lead to death. High pH levels also force dissolved ammonia into its
toxic, un-ionized form, which can further stress fish and other organisms.

Oil and grease Minimize Oil and grease indicate impacts from general vehicular impervious

surfaces and illicit disposal activity.

Flow Dry weather 95% of daily As impervious surface area increases, often stream base flow decreases,
flows flows > 5 cfs resulting in decreased aquatic habitat and exacerbating problems with high
temperature and low dissolved oxygen.
Frequency of < 1in2years The frequency and magnitude of flood events is influenced by increased
overbank flood urbanization and can affect channel stability. This indicator is also easily
events understood by the public.
Peak flow Achieve pre- Urbanization often leads to increased storm flow peaks, which in turn set
development off instability in the stream channel.
conditions for
response to
2-year storm
Biology Biological Varies by index, | Several indexes under various acronyms (IBI, ICI, SCI, RIVPACS) have
indexes assemblage, been developed to directly measure the health of fish, macroinvertebrate,
stream size, and periphyton assemblages. See Barbour et al. (1999) for an introduction
ecoregion to the use of these indexes.
EPT richness Varies by This metric is the richness of the sample in taxa that are mayflies
stream type and | (Ephemeroptera), stoneflies (Plecoptera), or caddisflies (Trichoptera).
ecoregion Invertebrates that are members of these groups are generally understood
to be sensitive to stressors in streams, whether the stressors are physical,
chemical, or biological. Consequently, these taxa are less common in de-
graded streams. Component of most macroinvertebrate biological indexes.
DELT anomalies | < 0.1% The percentage of fish in a sample with external deformities, fin erosion,

lesions, or tumors. These anomalies increase with both conventional
organic pollution and toxic pollution. Component of some fish biological
indexes.
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Table 4-3. Example Environmental Indicators Used to Identify Relationships Between Pollutant Sources and
Environmental Conditions (continued)

Example
Issue Indicator Target Value Why You Would Use It
Biology Beck'’s Biotic > 11.0 A weighted sum of the number of pollution-sensitive macroinvertebrate
(continued) Index species in a standardized sample. Highly sensitive taxa receive 2 points;
sensitive taxa receive 1 point. Similar to EPT richness, but more appro-
priate in low-gradient streams. Component of some macroinvertebrate
biological indexes.
Hilsenhoff Biotic | < 3.8 The abundance-weighted average tolerance of all taxa in a macroinverte-
Index (HBI) brate sample. The HBI score increases with pollution and degradation as
tolerant taxa replace intolerant (sensitive) taxa. See Barbour et al. (1999).
Component metric of many macroinvertebrate biological indexes.
Observedtaxa/ | > 0.8 This is the measurement endpoint of what are termed RIVPACS, or predic-
expected taxa tive model indexes. This indicator measures the macroinvertebrate taxa
(O/E) actually observed at a site in relationship to those expected to occur under
undisturbed conditions, adjusted for site-specific features (e.g., stream
size, elevation). See Wright et al. (2000).

such as social and programmatic indicators, to help measure progress toward meeting your
goals. Table 4-4 provides examples of indicators used throughout the watershed plan devel-
opment and implementation effort.

The Audience

Keep in mind that indicators provide a powerful means of communicating to various audi-
ences about the status of the watershed, as well as demonstrating the progress being made
toward meeting goals. Select indicators that will help to communicate these concepts to non-
technical audiences. For example, using a 30-day geometric mean for E. coli bacteria to dem-
onstrate reduction in pathogens to the waterbody won’t mean much to most people. But using
the number of shellfish beds that have been reopened because of the reduction of pathogen
inputs is easier to understand. Or being able to count the number of failing septic systems that
have been located and repaired shows people how the sources of pathogens are being reduced.

Environmental Indicators

Environmental indicators are a direct measure of the environmental conditions that plan
implementation seeks to achieve. The indicators should be directly related to the indica-

tors selected for your management objectives. By definition, the indicators are measurable
quantities used to evaluate the relationship between pollutant sources and environmental
conditions. Target goals are defined by the values of the selected indicators. Frequently these
targets reflect water quality standards for designated uses. In other cases, qualitative stan-
dards for water quality and habitat protection need to be interpreted to establish the criteria.
For example, if the indicator was phosphorus, the target could be a reduction of the instream
concentration value or a total allowable load that is expected to protect the resource.

Programmatic Indicators

Programmatic indicators are indirect measures of resource protection or restoration (e.g., the
number of management practices or the number of point source permits issued). These don’t
necessarily indicate that you’re meeting your load reductions, but they do indicate actions
intended to achieve a goal. When you develop the implementation plan (Q> chapter 12), look
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Table 4-4. Example Indicators Used throughout Watershed Plan Development and Implementation

Concern: No fish in stream due to heavy sedimentation
Goal: Reduce sedimentation into stream to meet designated uses
Objective: Install management practices streamside to reduce sedimentation by 15 percent

Type of Indicator

Example Indicators

Methods

Environmental
(baseline conditions)

Turbidity, flow, total suspended solids
(TSS), channel stability

Direct water quality measurements,
photographs, watershed surveys

Programmatic

Number of brochures mailed for
management practice workshop

Mailing lists

installed

Programmatic Number of participants at management Attendance lists
practice workshop
Social Number of follow-up phone calls Phone records
requesting information
Social Increased awareness of watershed issues | Pre- and post-project surveys, focus
groups
Social Number of landowners requesting Phone records
assistance to install management
practices
Social Number of landowners aware of technical | Pre- and post-project surveys,
and financial assistance available for interviews
management practice installation
Programmatic Number of management practices Tracking database

Environmental (measure
implementation progress)

Turbidity, flow, TSS, channel stability

Direct water quality measurements,
photographs, watershed surveys

for important programmatic actions that can be tracked over time. Programmatic indicators
include measures such as recording the number of people attending workshops, the number
of projects approved, the number of monitoring samples taken, and dollars spent.

Social Indicators

Social indicators measure changes in social or cultural practices, such as increased aware-

ness of watershed issues, and behavior changes that lead to implementation of management
measures and subsequent water quality improvements. Indicators may include the percent-
age of landowners along the stream corridor that know what a watershed is or the number of
homeowners that sign a pledge to reduce fertilizer use. Consider the methods you’ll use to

collect this information, such as pre- and post- surveys, focus groups, and one-on-one inter-
views. Table 4-5 provides several examples of indicators that can be used to measure progress

or performance.

Regardless of the types of indicators and targets you develop, you should establish some
means for storing data (e.g., database) and for tracking and reporting progress against these
values. ® Section 12.10 describes various tracking systems that can be used to manage this

information.
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Table 4-5. Examples of Performance Indicators That Can Be Used to Develop Targets to Measure Progress in Meeting

Watershed Goals

Environmental

Programmatic

Social

» Number (or percentage) of river/stream miles, lake

acres, and estuarine and coastal square miles that fully

meet all water quality standards

» Number (or percentage) of river/stream miles, lake
acres, and estuarine and coastal square miles that
come into compliance with one or more designated
uses

» Number (or percentage) of river/stream miles, lake

* Number of management

measures implemented in a
watershed (e.g., number of
stream miles fenced, number of
riparian buffers created)

Number of approved or
certified plans (e.g., sediment
and erosion control plans,
stormwater plans, nutrient

« Rates of participation in

education programs specifically
directed to solving particular
nonpoint source pollution
problems

ncrease in awareness,
knowledge, and actions
designed to change behavior
patterns

acres, and estuarine and_coastal square miles that management plans) o .
meet one or more numeric water quality standards * Rates of participation in various
» Number of ordinances nonpoint source activities,
developed such as citizen monitoring and
watershed restoration activities

» Demonstrated improvement in water quality
parameters (e.g., DO, pH, TSS)

» Number of hits on watershed
Web site « Increase in participation at

watershed stakeholder meetings

» Demonstrated improvement in biological
parameters (e.g., increase in numbers or diversity of

macroinvertebrates) * Number of residents requesting
) ) . to have their septic systems e Increase in the number of
» Demonstrated improvement in physical parameters serviced residents signing watershed

(e.g., increased riparian habitat) :
* Number of illicit connections stewardship pledge

* Reduction in the number of fish consumption identified and corrected

L > e Number of homeowners
advisories, beach closures, or shellfish bed closures

requesting an inspection of their

* Number of permits reissued septic systems

» Number of river/stream miles, lake acres, and
estuarine and coastal square miles removed from the .
“threatened” list

Elapsed time from permit
violation reports to compliance

Number of public water systems
with source water protection
plans

* Reduction in the amount of
impervious surface area directly
connected to buildings

* Reduction in pollutant loadings from nonpoint sources .

* Reductions in frequencies of peak flows in developing
areas

* Increase in the number of acres of wetlands protected
or restored

¢ Reduction in the amount of trash collected in
stormwater drains

4.7 Link Goncerns with Goals and Indicators

It’s important to help stakeholders to link their concerns with goals. It’s also important to
develop indicators that measure the current conditions in the watershed, as well as to iden-
tify possible indicators to measure progress once the watershed plan is implemented. Work
with the stakeholders to fill out f Worksheet 4-4 to link the concerns with the goals they
have identified. For each of the concerns they identify, ask them to write down the poten-
tial causes of the problem. Ask them how they would measure the current conditions in the
watershed. Then for each goal selected, they should develop the indicators they want to use
to measure progress in meeting those goals. The more specific you can be at this stage, the
more focused your data-gathering efforts will be in the next phase. & A blank copy of the
worksheet is provided in appendix B.
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What are the
problems/

concerns in the
watershed?

No more fish in the
stream

What do you
think caused the
problems?

Sedimentation from
eroding streambanks

How can we
assess current
conditions?
(Indicators)

Visual assessment
of eroding banks,
turbidity

What would you
like to see for your
watershed?
(Goals)

Meet designated
uses for fishing

£ Worksheet 4-4 Tdertifying Concerns, Cavses, Qoals, and Tndicators

How will we measure
progress toward
meeting those goals?
(Indicators)

Turbidity, TSS, fish
assemblages

people littering

in stream

E. coli contamination | Failing septic Fecal coliform Meet water quality 30-day geometric mean
systems concentrations standards for concentration of fecal
pathogens coliforms, number of failing
septic systems repaired
Trash in the stream Stormwater runoff, Photographs of trash | Reduce trash found Pounds of trash removed,

comparison of photographs
taken before and after
implementation

4-16




Handbook for Developing Watershed Plans to Restore and Protect Our Waters

Handbook Road Map

1
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Introduction

Overview of Watershed Planning Process

Build Partnerships

Define Scope of Watershed Planning Effort

Gather Existing Data and Create an Inventory

Identify Data Gaps and Collect Additional Data If Needed
Analyze Data to Characterize the Watershed and Pollutant Sources
Estimate Pollutant Loads

Set Goals and Identify Load Reductions

|dentify Possible Management Strategies

Evaluate Options and Select Final Management Strategies
Design Implementation Program and Assemble Watershed Plan
Implement Watershed Plan and Measure Progress

9. Gather Existing Data and Create an
Inventory

Chapter Highligits

e Determining data needs

Identifying available data

L]

Locating the information

¢ Creating a data inventory

> Read this chapter if...

Gathering and organizing necessary data

You’re not sure where to look for data on your watershed

You want to learn about the types of data you need to develop

the watershed plan

You want to know where to obtain maps of your watershed

You want to know how to use GIS and remote sensing to help

characterize your watershed

You want to know how to create a data inventory
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@ Before You Start...

5.1 How Do I Characterize My Watershed?

Once you’ve formed partnerships, you’ll begin to characterize the watershed to develop an
understanding of the impacts seen in the watershed, identify possible causes and sources of
the impacts, and subsequently quantify the pollutant loads. Characterizing the watershed,
its problems, and pollutant sources provides the basis for developing effective management
strategies to meet watershed goals.

Because it’s rare for any watershed planning effort to require starting from scratch, the chal-
lenge is to understand and build on existing information. The characterization and analysis
process is designed to help you focus the planning efforts strategically to address the most
pressing needs and target your data collection and analyses to your specific watershed.
The next four chapters focus on the characterization process:

* Gather existing information and create a data inventory ( % chapter 5)

* Identify data gaps, and collect new data, if needed ( % chapter 6)

* Analyze data ( % chapter 7)

* Estimate pollutant loads (Qb chapter 8)
Although these phases are presented sequentially, several iterations of gathering data, identi-

fying gaps, and analyzing data might be needed within each phase. This chapter focuses on
gathering existing information to create a data inventory.

Gathering and organizing data is a major part of developing
a successful watershed plan. You’ll gather data and conduct
data analyses to characterize the condition of your water-

Before you start searching for and gathering data, shed and its waterbodies, identify pollutant sources, and

revisit the conceptual model developed during the
scoping process ("¢> chapter 4). The watershed
problems, potential sources, and goals illustrated in
the conceptual model will focus your data gathering,
as well as the subsequent analyses.

support quantification of the pollutant loads. Estimates of
source loads are often a component missing from past and
current planning efforts, and filling this gap is critical to
successfully controlling sources, restoring watershed health,
and meeting watershed and water quality goals. Without

an understanding of where pollutants are coming from, it’s
almost impossible to understand their impact on watershed resources and to target your
control efforts effectively. This section provides information on how to target your data-
gathering efforts and explains what types of data and information are useful in developing a
watershed plan.

5.2 Focus Your Data Gathering Efforts

Although the data-gathering and analysis phases of the watershed planning process are

very important in estimating source loads, they can also be very challenging. The types and
amount of data available vary by watershed, and there is often a variety of data, making it
difficult to decide which data (and analyses) are necessary. You should decide which types

of data and how much data you need to complete your watershed plan. @ To make these
decisions easier, your data-gathering efforts should be guided by your earlier scoping efforts,
during which you developed a conceptual model, identified preliminary watershed goals, and
listed stakeholder concerns (% chapter 4).
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5.2.1 Build on Earlier Scoping Efforts

The conceptual model, discussed in section 4.3, is a graphic representation of the watershed
processes and problems. The conceptual model allows you to visualize the pollutants caus-
ing impairment, their potential sources and pathways, and interactions between pollutants,
related stressors, and impairments.

@ The information and links depicted in the conceptual model will help you to determine
what information to collect for analysis and also prioritize the information. Data compila-
tion can be an almost endless process; there’s always something more to find out about your
watershed. You should decide what you need and tailor your data-gathering efforts accord-
ingly. It is often time-consuming to gather data and to analyze and make sense of them.
You’ll want to be careful not to spend your budget on compiling data and information that
you don’t need—data that will not help you understand the watershed problems and meet
your goals. For example, if the primary concern in your watershed is elevated levels of bac-
teria posing human health risks and prohibiting recreational opportunities, you’ll need to
focus data collection and analysis on likely sources of bacteria loads to the streams, such as
livestock operations, wildlife populations and their distribution, and septic systems. In addi-
tion, because bacteria are not typically related to other water quality parameters, you might
not need to gather extra monitoring data. Alternatively, some water quality impairments are
related to several parameters and affected by many factors, requiring more data and analyses
to understand the dynamics of the problem. For example, excess nutrients can increase algal
growth (chlorophyll a) and lead to processes that deplete dissolved oxygen, lower pH, and
produce ammonia at potentially toxic levels. These parameters are interrelated: when evalu-
ating one, you must often evaluate all of them. Therefore, identifying these types of relation-
ships and interactions in your conceptual model is crucial to efficiently gathering data and
conducting useful analyses.

5.2.2 Consider Stakeholder Goals and Concerns

@ Another factor that will focus your data gathering is the goals and concerns identified by
the stakeholders during the initial phases of the watershed planning process. The conceptual
model relates to the watershed goals identified with the stakeholders by identifying poten-
tial watershed sources causing the problems and, therefore,
the sources that must be controlled to meet the goals. For
example, if a perceived problem in the watershed is the
degradation of fisheries, the conceptual model will identify
possible causes of that problem (e.g., low dissolved oxygen)
and the associated pollutant sources (e.g., increased nutrient
inputs from fertilizer application and subsequent runoff).
Similarly, if the stakeholders identified development pres-

Seek Out Local Data

Remember to check first for the availability of local
data and ground-truth other datasets if possible. State
and federal data can provide a broad set of information
but might be coarse or out-of-date. Check for recent
changes, especially changes in land use and land
management that might not be reflected in available

sures as a concern, you’ll want to collect information on land datasets. Consider the date when the data were

use patterns, building permits, and current zoning practices. originally generated and processed and compare the
If they identified the protection of wetlands as a goal, you data with what you and the stakeholders know about
should identify the wetlands in the watershed and any cur- the watershed.

rent protection strategies in place.

5.3 Who Has the Data and What Types of Data Do You Need?

Building from the information provided by the stakeholders, you’ll identify existing reports,
plans, studies, and datasets from various sources that can be used to help characterize the



First, See What’s Already Been Done

Much of the data you need for characterizing your
watershed might have been partially compiled and
summarized in existing reports, including

e TMDL reports

e Watershed Restoration Action Strategies
 Source Water Assessments

CWA section 208 plans

Clean Lake Plans (Clean Water Act section 314)

Although some of these plans might be outdated
and represent historical conditions, they can provide
avaluable starting point for gathering data and

characterizing historical and current conditions in your

watershed.
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watershed. These sources include various local, state, tribal,
and federal programs and organizations.

Many of the data types discussed in this section might already
be summarized or available through existing programs,
reports, and plans. For example, Total Maximum Daily Loads
(TMDLs) completed for the watershed might include infor-
mation on water quality, land use, and sources in the water-
shed. It’s helpful to identify environmental studies that have
already been conducted in your watershed because they might
provide information on several different data types and guide
you toward important stakeholders or sources of additional
data. This section provides a variety of information that might
help you identify existing plans and studies in your water-
shed. Another way to find them is an Internet search on your
watershed or waterbodies—a broad search through a general
browser or more specific searches through relevant state or
federal environmental agencies’ Web sites.

Before you begin to identify the types of data you need, it’s helpful to understand the
different data sources. The following descriptions are meant to familiarize you with
these various sources and provide context for the discussions of specific data types in the

subsequent sections.

Navigating through Local Governments

Because local governments are organized differently,
sometimes it’s difficult to find the information you
need. The best approach is to start with the local
planning or environmental department and ask them
to steer you in the right direction for other types of
information. Local governments typically provide the
following services:

 County and city planning offices: master plans,
zoning ordinances

e Environmental departments: recycling policies,
water quality monitoring program

* Soil and water conservation districts: agricultural
land use information, topographic maps, soil
surveys, erosion control information

* Departments of economic development: census
data, tax records, demographic data

e Water and sanitation department: stormwater plans,
maps of water intakes and sewer lines

* Public health department: septic system inventories,

records of outbreaks of illness or ailments from
poor water quality

e Transportation department: transportation master
plans, permits, road and bridge construction
information

5.3.1 Local Sources of Information

Identifying existing information at the local level is criti-
cal to supporting the development of a watershed plan that
is based on local current or future planning efforts (e.g.,
information on zoning, development guidelines and restric-
tions, master planning, wastewater plans, transportation
plans, future land use plans). This information not only
will support the characterization of the watershed but also
will identify any major changes expected to occur in the
watershed (e.g., new development, addition of point sources,
change from septic systems to city sewer). The sources for
local information will depend on the kinds of land uses in
your community (urban or rural).

To know what is available and how to get county-level
information, it is necessary to become familiar with state-,
county-, and city-level agencies. It’s important to understand
the authority and jurisdictions of the agencies in the water-
shed. This understanding facilitates the search for informa-
tion and also provides valuable insight into the activities
most likely to be implemented in the watershed. For exam-
ple, it’s important that the watershed plan identify control
actions or management practices that people or agencies in
the watershed have the authority and jurisdiction to imple-
ment. This will help you select the management strategies
that you know can be adopted at the local level with existing






Types of Data Useful
for Watershed
Characterization

Physical and Natural
Features
e Watershed boundaries

e Hydrology

* Topography

e Soils

e (limate

* Habitat

 Wildlife
Land Use and Population

Characteristics
e Land use and land cover

* Existing management
practices

» Demographics
Waterbody Conditions

 Water quality standards

e 305(b) report

e 303(d) list

e TMDL reports

e Source Water Assessments

Pollutant Sources
* Point sources
 Nonpoint sources
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5.3.3 Tribal Sources of Information

In watersheds that include tribal lands, tribal sources of
watershed information can be important. Often, data and
information for lands and waterbodies within reservation
boundaries are limited at the state level and you must rely on
tribal contacts for monitoring or anecdotal information.

Watershed characterization for tribal lands can be obtained
from a variety of sources. First, search the Web to see if the
specific tribe has a Web site with historical data or back-
ground information or reports. % Go to section 3.4.3 for a
description of various tribal programs and organizations.

5.3.4 Federal Sources of Information

Several federal agencies, including EPA, the U.S. Department of
Agriculture (USDA), and the U.S. Geological Survey (USGS), gener-
ate information that will be useful in characterizing your watershed.

With the various offices, divisions, and agencies in the federal govern-
ment, there are likely several federal sources of every type of data used in
watershed characterization. ® Go to section 3.4.4 for a description of various
federal programs and organizations. The remainder of this chapter identifies
these data types and their corresponding sources.

5.3.5 Data Types

In general, five broad categories of data are used to adequately characterize
the watershed:

e Physical and natural features

e Land use and population characteristics
* Waterbody conditions

e Pollutant sources

* Waterbody monitoring data

Within these categories are dozens of reports and datasets that you can access
to populate your data inventory. Table 5-1 identifies the types of data typically
needed for watershed characterization and describes how the data might be
used. Each data type is discussed in the following sections. Be careful not to
collect existing information just because it’s available. The data should help to
link the impacts seen in the watershed to their sources and causes.

The data discussed in this section come in a variety of forms, including tabu-
lar data and databases, documents and reports, maps and aerial photographs,
and geographic information system (GIS) data. Tabular data include water
quality and flow monitoring data consisting of a series of numeric observa-
tions. Documents and reports include TMDLs or previous watershed studies
that provide background information and summaries of watershed charac-
teristics and conditions. They might address specific topics like fisheries
habitats or particular pollutants, or they might cover a range of watershed
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Table 5-1. Data Typically Used for Watershed Characterization

Data Type

Typical Uses of Data

Physical and Natural Features

Watershed
boundaries

* Provide geographic boundaries for evaluation and source control
« Delineate drainage areas at desired scale

Hydrology

* |dentify the locations of waterbodies

« |dentify the spatial relationship of waterbodies, including what segments are connected and how water flows
through the watershed (e.g., delineate drainage areas contributing to wetlands)

Topography

* Derive slopes of stream segments and watershed areas (e.g., to identify unstable areas, to characterize
segments and subwatersheds in watershed modeling)

« Evaluate altitude changes (necessary when extrapolating precipitation from one area to another)

Soils

« |dentify potential areas with higher erosion rates, poor drainage, or steep slopes
» Use to delineate subwatersheds and develop input data for models

Climate

* Provide information about loading conditions when evaluated with instream data (e.qg., elevated
concentrations during storm events and high flow)

* Drive simulation of rainfall-runoff processes in watershed models

Habitat

» Describe area’s ability to support aquatic life, and identify areas at risk of impairment
 Support defining stressors that could be contributing to impairment

« |dentify shading or lack of riparian cover

 Support identification of potential conservation, protection, or restoration areas

* |dentify any in-stream flow alterations or stream fragmentation

Wildlife

« |dentify special wildlife species to be protected
* |dentify potential sources of bacteria and nutrients

Land Use and Pop

ulation Characteristics

Land use and land
cover

* |dentify potential pollutant sources (e.g., land uses, pervious vs. impervious surfaces)
* Provide basis for evaluation of sources, loading, and controls
* Provide unit for simulation in watershed models

Existing land
management
practices

« |dentify current control practices and potential targets for future management
* |dentify potential watershed pollutant sources

Waterbody and Watershed Conditions

Water quality

« |dentify protected uses of the waterbody and associated water quality standards

standards
305(b) report * |dentify the status of designated use support in watershed waterbodies
* |dentify potential causes and sources of impairment
303(d) list * |dentify known pollutant impairments in the watershed
* |dentify geographic extent of impaired waterbody segments
* |dentify potential causes and sources of impairment
Existing TMDL * Provide information on watershed characteristics, waterbody conditions, sources, and pollutant loads (for
reports specific waterbodies and pollutants)
Source Water « |dentify water supply areas to be protected
Assessments

* |dentify potential sources of contamination to the water supply










