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Small Community Wastewater Issues Explained to the Public

Watershed Management: An Overview
lean water—we need it
for our health, recreation, and industry.
We all want it—and
we all affect its quality. To maintain adequate water quality, we
must look at all activities that
take place in an area and make
sure that their environmental
impacts on nearby waterways are
minimal. Watershed management is simply a systems
approach to environmental protection. This issue of Pipeline will
discuss the importance of watersheds as a part of a healthy environment and economy. The U.S.
Environmental Protection Agency
(USEPA) Watershed-Based National Pollutant Discharge Elimination System (NPDES) Permitting
approach to water protection will
be described along with several
real-world examples.

C

What is a watershed?
A watershed is an area of land
that drains into a lake or river.
As rainwater and melting snow
run downhill, they carry sediment and other materials into
our streams, lakes, wetlands, and
groundwater. A watershed is the
area of land that catches all precipitation (such as rain and
snow) and drains or seeps into a
marsh, stream, river, lake or
groundwater. You are in a watershed now. Understanding your
watershed is the first step in protecting the water and other natural resources. Healthy watersheds
are vital for a healthy environ-

Watersheds supply our drinking water, provide a habitat for plants and animals,
and serve as sources for recreation and relaxation.

ment and economy. Because surfaced groundwater is part of the
total water cycle, wellhead and
aquifer protection follow similar
concepts and approaches.

Why look at watersheds
instead of individual
waterways?
The activities of people who live
within a watershed affect the
health of the waters that drain
into it. Any activity that changes
soil permeability, vegetation type
or cover, water quality, quantity,
or rate of flow at a location can

change the characteristics of a
stream.
For years, we understood that
direct pollution of waters must be
controlled or prevented. We were
aware that obvious sources, such
as factory waste or untreated
wastewater from a failing septic
system, were harmful to the local
waters. Now we know that even
the silt that results from the
smallest disturbance of the topsoil or the bacteria-laden runoff
from livestock pastures also
impacts water quality.

Watershed Management: An Overview
Using the watershed approach,
we can take a broader view of
the environment, where our
activities are interconnected
across local and regional boundaries. Homes, farms, forests,
small towns,and big cities all
exist in watersheds. Watersheds
come in all shapes and sizes.
Some watershed boundaries cross
county, state, and even international borders. Some watersheds
include millions of square miles,
others are just a few acres. Just as
creeks drain into rivers, watersheds are nearly always part of a
larger watershed. Using the
watershed approach, we can take
a broader view of the environment, where our activities are
interconnected across local and
regional boundaries
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Pollutants and water quality
The majority of water quality
problems can be traced to obvious causes, called point source
pollution. This means the problem is traced to a specific location such as a pipe or disposal
site. When detected, these problem sources are controlled. However, water quality is also affected
by diffuse input originating from
large land areas or many small,
scattered sources called non-point
source pollution.
Many non-point source pollutants (agricultural fertilizers and,
stormwater runoff, for example)
are strongly related to land uses.
The watershed management
approach integrates the traditional regulatory programs
(addressing point source pollutions) and non-regulatory programs (those addressing
non-point source pollution) programs.
To clean up a particular contaminant, first we must recognize that
it may come from multiple
sources, then we must identify
which sources are significant contributors, and prioritize our
efforts accordingly. For example,
excess nitrate can originate from
septic systems, sewage treatment
plants, livestock manure, agricultural fertilizers, or urban landscape maintenance, but land use
patterns will dictate the proportion contributed by any of these
sources within a particular area.

History of watershed
protection
Unlike the interconnected cycle
in nature, surface and groundwater issues have often been
addressed separately by regulatory agencies. Multiple agencies
might have jurisdiction within a
single river basin.
Unlike the actual interconnected
cycle in nature, historically,
human approaches to water
problems have been fragmented
or piecemeal. In the past, water

quality was frequently characterized by analyses of instream
water samples and investigation
of the obvious, pollution sources,
for example point sources such
as sewage treatment outflow or
abandoned mine openings. In
many cases, adjacent land use
patterns were not studied and
non-point source pollution was
considered unimportant.
The concept of water resources
management within watersheds
originated as early as the 1890s
with the work of the U.S. Inland
Waterways Commission. The
Commission, with the backing of
President Roosevelt, reported to
Congress in 1908 that each river
system—from its headwaters in
the mountains to its mouth at
the coast—is an integrated system and must be treated as such
(Inland Waterways Commission,
1908). The focus of water
resources management then and
throughout the first half of the
century was on efficient use of
water resources for such purposes
as energy production, navigation, flood control, irrigation, and
drinking water.
The 1950s and 1960s saw
increased emphasis on improving
ambient water quality and protecting the nation’s drinking
water, much of which comes
from groundwater. The Federal
Water Pollution Control Act of
1956 provided large-scale funding of publicly owned treatment
works. The Water Quality Act of
1965 required states to develop
water quality standards for interstate waters. River basin compacts were formed to protect
major systems such as the
Delaware and Colorado Rivers.
Some state sanitation commissions adopted a river basin
approach to their work. They
developed basin plans that classified individual water bodies
according to their best uses.
In 1972, the Federal Water Pollution Control Act Amendments
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What is your watershed address?
Over the years, a system for identifying and numbering watersheds has been developed in the U.S.
This system assigns all waters a proper name and number. The watershed’s number is called its
“watershed address.”

Watershed address system

tory standards for clean
water and the federal
minimums are being
met.

The Watershed–Based
Permitting Approach

The watershed-based
NPDES permitting
D es c rip ti o n
Pro pe r Name
A d d r es s
approach takes into
account the entire
Region
Ohio River
05
watershed; all its
Subregion
Wabash, Patoka & White Rivers
0512
streams, rivers, lakes
Basin
Wabash River
051201
and other water bodies;
Subhead
Vermilion River
05120109
and all its sources rather
Watershed
North Fork Vermilion
0512010909
than individual point
Subwatershed
Lake Vermilion
051201090905
sources. Because the
watershed approach
(from http://www2.ctc.purdue.edu/KYW/glossary/whatiswsaddress.html– accessed 8/24/06)
refers to a process that is
You can find your watershed at http://cfpub.epa.gov/surf/locate/index.cfm.
site-specific, NPDES permits developed using a
watershed approach will
not look the same in
(PL92-500) established as a
water quality stands are considany two watersheds.
national goal the restoration and
ered impaired. States must develSuccessful watershed managemaintenance of the physical,
op TMDLs for impaired waters.
ment includes all stakeholders in
chemical, and biological integrity
(A Total Maximum Daily Load,
the local partnership, uses sound
of the nation’s waters. The domior TMDL, is a calculation of the
technical information, sets clear
nant features of this Clean Water
maximum amount of a pollutant
objectives and priorities, and uses
Act (CWA) were a federal permitthat a a particular stream, river,
a systems approach that inteting program (the National Pollake, or other water body can
grates all concerns and challutant Discharge Elimination
receive and still meet water quallenges. EPA’s suggested process
System or NPDES) and massive
ity standards.) Once the state calfor developing and implementing
funding for wastewater treatment
culates the maximum amount of
a watershed-based NPDES perand state water quality proeach pollutant, small percentages
mitting approach consists of the
grams. Under NPDES, each disof this maximum total amount is
following six steps:
charger receives a permit
are allotted to polluting sources
containing numerical effluent
limits that are, at a minimum,
based on best available wastewater treatment technology or
other guidelines; more stringent
limits are issued where needed to
take into account the condition
of the water body.

How do NPDES permits
protect water?
Recent federal and state regulations recognize that a systemwide approach is necessary to
solve water problems. Every
water body has a set of water
quality goals known as water
quality standards. These standards, developed by the states,
identify the uses for each water
body. Waters that do not meet

along that waterway. Both regulatory and voluntary actions by
point and non-point sources are
necessary to successfully implement a TMDL and achieve water
quality standards.
An NPDES permit will generally
specify an acceptable level of a
pollutant or pollutant parameter
in a discharge (for example, a
certain level of bacteria). The
entity seeking the permit may
choose which technologies to use
to achieve that level. Some permits, however, do contain certain
generic ‘best management practices’ (such as installing a screen
over the pipe to keep debris out
of the waterway). NPDES permits
make sure that a state’s manda-

• Select a watershed and
determine the boundaries.
• Identify stakeholders and
encourage their participation.
• Collect and analyze data for
permit development.
• Develop permit conditions and
documentation.
• Issue the NPDES permit.
• Measure and report progress.
Each of these steps is described
more completely below.

S t e p 1 —S e l e c t a w a t e r s h e d a n d
d e t e r m i n e t h e b o u n da r i e s
Watershed boundaries will
influence the scale and scope of
the process, particularly
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stakeholder involvement and
data collection. The physical
characteristics of the area and
the jurisdictional limits must be
determined. It is important to
learn how the watershed is
used, and also to investigate
and describe the soil,
topography, and other features.

S t e p 2 —I d e n t i f y s t a k e h o l d e r s
an d faci litate th ei r
pa r ticipa tion .
Stakeholder involvement is
particularly important in
watershed-based permitting,
where sustained voluntary
participation of non-point
sources might be the key to
meeting water quality goals. By
working together, everyone
with an interest in the
watershed can solve problems,
ensuring healthy land and
water.
Across the country, citizens in
communities both large and
small are working together to
restore watersheds. The
partnerships should include
local communities, as well as
government agencies,
landowners, recreational users,
local businesses, and elected
officials. Citizen action groups,
interested non-profits, even
scout troops may play a role
and should be invited into the
partnership.
Given the various backgrounds,
interests, and areas of expertise
among the group, it is
important that everyone has a
general understanding of the
NPDES program and the
watershed-based permitting
concept. The permitting
authority should provide the
group with this overview and
provide any available
information about existing
watershed management plans.

Step 3—Collect and analyze
d a t a f o r p e r m i t de v e l o p m e n t
The permitting authority needs
to collect and analyze data on
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What is a Watershed?

What is a Watershed?

The regional area of land from which all precipitation and runoff drain into a single
water source is called a watershed. Watersheds are natural divisions of the landscape.
Rivers, lakes, estuaries, wetlands, streams, and even the oceans serve as catch basins for
the land around them. Groundwater aquifers below the land’s surface serve the same
purpose, catching and holding water for the future.

Adapted from the U.S. EPA.

receiving water standards and
goals, receiving water
characteristics, and sources of
pollutants to the water body.
These data will be used to help
establish appropriate
requirements in the permit.

Step 4 —Develop permit
conditions and documentation.
An NPDES permit has five
major components: a cover
page, effluent limitations,
monitoring and reporting
requirements, special
conditions, and standard
conditions.
The cover sheet includes the
name and location of the
permittee, a statement
authorizing each discharge, a
list of locations of authorized
discharges, and the effective
period of the permit (not to
exceed five years).
Effluent limitations are
requirements that restrict
pollutant discharges from point
sources. These limits are
developed by considering the
technology available to treat
the pollutant and the
sensitivity of the receiving
water. All decisions involved in
developing the effluent limits
must be provided.
Monitoring and reporting
requirements in a permit are
used to characterize effluent
and receiving water quality.
These same requirements
provide the necessary data for
the permit seekers to
demonstrate compliance with
the permit conditions.

The special conditions section
of the watershed-based permit
may include best management practices, compliance
schedules, or special sitespecific studies. Standard
conditions describe the legal,
administrative, and procedural
requirements of the permit.

S t e p 5 —I s s u e t h e N P D E S p e r m i t .
The most important factors
affecting the process for issuing
a permit will be the administrative requirements and the
type or structure of the permit.
Administrative requirements
can include public notice, and
comments,public hearings, and
state or tribal permit reviews.
These requirements vary by
jurisdiction.
The type and structure of the
permit varies widely from
watershed to watershed. For
example, many towns have
multiple wastewater treatment
plants, with each plant
receiving a separate permit.
Treatments plants may be
combined with stormwater and
other municipally controlled
point source activities into one
permit that covers all NPDES
requirements.

S t e p 6 —M e a s u r e a n d r e p o r t
p r o gre s s .
The ultimate goal of watershedbased permitting is to ensure
that water quality is protected.
Progress is measured at both
the watershed and permit
levels.
Watershed-level performance
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The major features of a watershed
approach are:
•
•
•
•

targeting priority problems,
promoting strong stakeholder involvement,
integrating solutions using the expertise and authority of various agencies, and
measuring success through monitoring and other data gathering

measures consist of typical water
quality standards and other
watershed goals developed by
stakeholders. Attainment of these
standards are tracked by monitoring and reporting. Some of
these measures might directly
reflect environmental benefit (for
example, the number of stream
miles restored for aquatic life
habitat). Others might indicate
an intermediate step toward the
ultimate goal (for instance, the
number of storm drains labeled
in a stenciling program).
A properly developed watershedbased permit will be designed to
achieve specific water quality
standards and other goals
through effluent limitations and
other permit conditions. These
permit requirements are, in
effect, the performance measures
for the permit. It is important
when developing the monitoring
and reporting requirements for
performance measurement that
they be consistent with the effluent limitations and conditions of
the permit, quantifiable to allow
comparison over time, and
understandable to all stakeholders. These requirements should be
reported in a format that allows
for efficient review by the permitting authority as well as all
stakeholders.
U.S. EPA and the states are transitioning to a five-year, watershed-based monitoring and
reporting cycle to replace the
two-year Clean Water Act (CWA)
Section 305(b) cycle now in effect.
Under this scheme, states would
identify their water bodies and

assess water quality conditions in
all watersheds over a five-year
period. Each year, core information would be electronically
reported for those watersheds
assessed according to the state’s
schedule; a report characterizing
conditions in the entire state
would be produced every five
years and combined into a
national report.
This change will give states
greater freedom to concentrate
on monitoring and assessing
watershed conditions and will
reduce the time spent on reporting, resulting in a more
comprehensive assessment of national water
quality conditions.

Control and Reclamation Act of
1977 left scars on the terrain, as
well as polluted the waters. Many
homes have inadequate sewage
disposal. Erosion, habitat destruction, and polluted runoff (nonpoint source pollution) also
contribute to the water quality
degradation.
To restore and protect the county’s waterways, the Greene County Watershed Alliance (GCWA)
was created in 2000. The GCWA
is an umbrella group uniting a
number of smaller watershed
organizations to become a voice
for county-wide water quality
improvement. The Alliance officially began with less than
$10,000 granted by the Environmental Stewardship and Watershed Protection Act.
The startup grant money helped
the GCWA buy equipment, like a
computer, a printer, a camera,
and other supplies. To spread

Grassroots Watershed
Protection in
Pennsylvania
Rural Greene County
in southwestern Pennsylvania is a place
you’d want to come
home to. Its forests,
farmlands, and small
communities make the
area a Mecca for folks
wanting to escape the
rush of urban life.
Streams, creeks, lakes,
and a major river wind
through the landscape,
and similar to a lot of
other places in the U.S.,
these waters have
declined in quality over
the years. Coal mined
prior to the Surface
Mining
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word about their mission, the
Alliance purchased postcards and
stamps and created and distributed informational brochures.
Since that first grant, the GCWA
hasn’t stopped working. The
group continues to educate people about surface effects of underground mining. They have
identified county areas damaged
by acid mine drainage, and they
help other grassroots watershed
organizations with advice and
technical assistance.
The group participates in annual
tree plantings to establish riparian stream buffers, host “river
sweeps,” and they maintain a
Web site. With all these accomplishments, the GCWA provides
an example for others to live up
to.

(Reprinted from an article by
Michelle Moore published in On
Tap Magazine, Winter 2003.)

be more manageable for the
regional board and the regulated
marina operators.
The success of this permitting
scheme can be measured by the
reduction of time and resources
committed to the program by
both the regional board staff and
the marina operators. All twelve
marinas have installed fixed or
portable sewage pump-outs.
Monitoring and reporting
requirements provide data about
the presence and magnitude of
gasoline constituents at marinas,
and sediment and nutrients in
stormwater runoff. This permit
allows for a streamlined permitting process for dredging projects.

Annual reports provide the
regional board with information
regarding fueling practices,
sewage pump-out volumes, fertilizer application, irrigation practices, and motorized watercraft
usage.
(More details of this case study
may be found on Fact Sheet #7 of
the Watershed-Based National Pollutant Discharge Elimination System
(NPDES) Permitting Implementation
Guidance, EPA #833B03004.)

Two important EPA sites on the Web

Combining Permits Simplifies
Compliance in Nevada
Several of the boating marinas in
the Lake Tahoe Basin were regulated by both the NPDES General
Industrial Activities Storm Water
Permit and the Individual Waste
Discharge Requirements issued
by the regional board. Complying with these two separate, but
similar, permits and their respective monitoring and reporting
requirements had been complicated and costly for the marina
operators.
Compliance was simplified by
the issuance of a general integrated permit for Storm Water
Runoff Associated with Industrial
Activities and Maintenance
Dredging as part of the watershed-based permitting approach.
This permit combines the requirements and monitoring needs of
each of the previous existing permits into one permit that should

What is a Watershed?
Wat er sh ed N ews is a publication of EPA’s Office of Wetlands,
Oceans and Watersheds. It is designed to provide timely information
to groups working at the watershed level.
http://www.epa.gov/win/news.html
Wa ter s h ed I nf or ma t io n N e t wo r k – a roadmap to information services for protecting and restoring water resources.
http://www.epa.gov/win/
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Tips for Watershed Organizations
Local watershed organizations can help develop and carry out local solutions to water
quality and quantity problems and help to prevent future problems. These tips were
gathered from successful watershed groups:

1

Build and maintain relationships. Many people share your watershed, and they often
have different points of view. Your efforts will be more successful if you involve other
groups, individuals, and agencies early, identify interests you share, and work toward
a shared vision. This isn’t easy, but it’s worth it.

2

Set clear goals that are easy to explain. It will be easier to get support—both financial
support and volunteers—if people understand what you are trying to do and how it
relates to them.

3

Make sure everyone involved knows the basics. Many people did not learn much about
watersheds in school, and information about your specific watershed may not be
widely available.

4

Develop a watershed plan. The plan should describe current conditions in your
watershed,; what goals you want to reach, and how you will get there. Outline your
budget needs. This provides your group with a “map” to follow that also can be used
in seeking financial support.

5

Demonstrate results early. Pick a project that fits into your overall plan—then do it. A
successful project, even a small one, will get people excited, interested, and feeling that
they can accomplish something. It also shows potential financial supporters that you
have the ability to get things done.

6

Give project participants good publicity. This is especially good to do when a local
business has allowed its employees to participate on work time. Public recognition is a
great thank you. Use local newspapers and organizations’ newsletters.

7

Look for diverse funding sources. Because many funding sources are designed for
specific types of activities, you probably will have to piece them together to meet your
overall watershed goals. Also, many government grants require local matching funds
or in-kind services. Private foundations are often more flexible but may favor groups
that can attract several funding sources. Make sure you are aware of the administrative
requirements for any grant you pursue and the time schedule for receiving the funds
by contacting the potential funder.

8

Look for other types of support. Businesses and local governments may be able to
provide services or materials more readily than cash. Try to make it easy for them to
say “yes” by looking at your request from their perspective. Local colleges and
universities may be able to help with inventories and surveys.

9

Enlist the support of your local government officials. Someone in your group may
already have a working relationship with your local officials and be willing to make calls
or visits. Various state and federal agencies may also be able to help.

Adapted from the Pennsylvania Department of Environmental Protection

Reprint
Info
Readers are encouraged to
reprint Pipeline articles in local
newspapers or include them in flyers,
newsletters, or educational presentations. Please include the name and phone
number of the National Environmental
Service Center (NESC) on the reprinted
information and send us a copy for our
files. If you have any questions about
reprinting articles or about any of the topics discussed in this newsletter, please
contact the NESC at
(800) 624-8301.
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Watershed-Based National Pollutant Discharge Elimination
System (NPDES) Permitting Implementation Guidance, EPA publication #833B03004, December, 2003. (This publication is available on CD for $5 plus shipping and handling from National
Environmental Services Center at (800) 624-8301. Order
#WWCDGN265.)
“Grassroots Watershed Protection: County Group Works to Clean
Up Waterways,” by Michelle Moore, On Tap Magazine,
Winter 2003.
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