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Disclaimer

This document provides guidance to States, Territories, authorized Tribes, and the public
regarding management measures that may be used to reduce nonpoint source pollution from
urban areas. This document refers to statutory and regulatory provisions which contain legally
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INTRODUCTION

The nation's aquatic resources are among its most valuable assets. Although environmental
protection programs in the United States have improved water quality during the past several



National Management Measures Guidance to Control Nonpoint Source Pollution from Urban Areas

authorized tribe decision-makers retain the discretion to adopt approaches that differ from this
guidance on a case-by-case basis. 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 recommendations in this guidance are appropriate in that situation. EPA may
change this guidance in the future.

This guidance document is intended to provide technical assistance to state and local program
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0.1.1 Management Measures

Management measures can be used to guide the development of a runoff management program.
They establish performance expectations and, in many cases, specify actions that can be taken to
prevent or minimize nonpoint source pollution or other negative impacts associated with
uncontrolled and untreated urban runoff. Twelve management measures have been included in
this guidance. Figure 0.2 groups these measures within the context of the runoff management
program cycle.

Each management measure listed in Figure 0.2 deals with an important aspect of the runoff
management cycle. For example, Management Measure 8 focuses on construction site erosion,
sediment, and chemical control. Local officials and developers should address these issues
because if exposed soils are allowed to erode and move off construction sites as sediment, they
can clog storm drains, streams, and other water bodies, harm habitat, and impair water quality.

This management measure has four elements:

— Prior to land disturbance, prepare and implement an approved erosion and sediment
control plan or similar administrative document that contains erosion and sediment
control provisions.

— Reduce erosion and, to the extent practicable, retain sediment on-site during and after
construction.

— Use good housekeeping practices to prevent off-site transport of waste material and
chemicals.

— Minimize application and generation of potential pollutants, including chemicals.
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practices is included in the discussion, as are case studies that illustrate how select management
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Table 0.2: Key differences between the Guidance Specifying Management Measures for
Sources of Nonpoint Pollution in Coastal Waters (USEPA, 1993) and National Management
Measures to Control Nonpoint Source Pollution from Urban Areas.

Guidance Specifying Management National Management Measures to
Measures for Sources of Nonpoint Control Nonpoint Source Pollution from
Pollution in Coastal Waters Urban Areas
Date 1993 2005
Target audience Primary: state and territory officials All persons interested in urban NPS pollution
Secondary: all others interested in NPS and control practices
pollution
Focus NPS management measures and control NPS management measures and control
practices in coastal areas practices in coastal and inland areas
Use Required under CZARA Voluntary
Organization Management measures and practices Management measures and practices
presented by source category presented in the context of a comprehensive
watershed program

0.2.2 Regulatory Context

During the first 15 years (1972-1987) of the national program to abate and control water
pollution, EPA and the states focused most of their activities on traditional point sources. These
point sources have been regulated by EPA and the states through the NPDES permit program
established by Section 402 of the Clean Water Act. The NPDES program functions as the
primary regulatory tool for ensuring compliance with water quality standards. NPDES permits,
issued by either EPA or an authorized state, contain discharge limits designed to meet water
quality standards and national technology-based effluent regulations.

In 1987, in view of the progress achieved in controlling point sources and growing national
awareness of the increasingly dominant influence of NPS pollution on water quality, Congress
amended the Clean Water Act to focus greater national efforts on nonpoint sources. Under this
amended version, referred to as the 1987 Water Quality Act, Congress revised Section 101,
“Declaration of Goals and Policy,” to add the following fundamental principle:

It is the national policy that programs for the control of nonpoint sources of
pollution be developed and implemented in an expeditious manner so as to enable
the goals of this Act to be met through the control of both point and nonpoint
sources of pollution.

The Water Quality Act of 1987 also included language that required comprehensive storm water
regulation using a two-phased approach. (Detailed information on both phases of the NPDES
Storm Water Program is available at http://www.epa.gov/npdes/stormwater.) Phase I, in place
since 1990, required operators of medium and large municipal separate storm sewer systems
(MS4s) located in incorporated areas and counties with populations of more than 100,000,
certain industrial activities, and construction activities disturbing 5 acres or more to obtain an
NPDES permit to discharge storm water runoff. In October 1999 EPA expanded the federal
storm water program with the promulgation of the Phase Il rule.

Phase Il requires operators of small MS4s (non-Phase | regulated MS4s) in “urbanized areas” (as
defined by the Bureau of the Census) and small construction activities disturbing between 1 and

0-7
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Table 0.3: Comparison of management measures to the six minimum control measures of
NPDES Phase I1I.

Public Involvement

Public Education
llicit Discharge
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Table 0.3 (continued).

Public Education

Public Involvement

llicit Discharge

Construction Site ESC

Post Construction

Pollution Prevention

Bridges and Highways

Site Planning and Design Practices

Soil Bioengineering and Other Runoff Controls for
Highways

Structural Runoff Controls for Bridges

<l < |I<

Bridge Operation and Maintenance Controls

<<

Nonstructural Runoff Control Practices

Construction Site Erosion, Sediment, and Chemical Cont

rol

Erosion and Sediment Control Programs

Erosion Control Practices

Sediment Control Practices

Develop and Implement Programs to Control Chemicals
and Other Construction Materials

< KKK

Pollution Prevention

Household Chemicals

Lawn, Garden, and Landscape Activities

Commercial Activities

Trash

<KL

Nonpoint Source Pollution Education for Citizens

<KL LK

<KL LK

Existing Development

Identify, Prioritize, and Schedule Retrofit Opportunities

Implement Retrofit Projects as Scheduled

<<
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The Clean Water Act establishes several reporting, funding, and regulatory programs that
address pollutants carried in runoff that is not subject to confinement or treatment. These
programs relate to watershed management and urban NPS control. Readers are encouraged to use
the information contained in this guidance to develop nonpoint source management
programs/plans that comprehensively address the following EPA reports and programs:

— Section 303(d) Lists and TMDLs. Under section 303(d) of the Clean Water Act, states are
required to compile a list of impaired waters that fail to meet any of their applicable water
quality standards or cannot support their designated or existing uses. This list, called a
*303(d) list,” is submitted to Congress every two years, and states are required to develop
a Total Maximum Daily Load (TMDL) for each pollutant causing impairment for water
bodies on the list. More information on the TMDL program and 303(d) lists is provided
at http://www.epa.gov/owow/tmdl.
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and integrate management efforts to improve conditions in estuaries. So far 28 estuaries
have been accepted into the program. Estuary programs can be an excellent source of
water quality data and can provide information on management practices. More
information on the National Estuary Program is provided at
http://www.epa.gov/owow/estuaries/nep.html.

Two excellent resources for learning more about the Clean Water Act and the many programs
established under it are The Clean Water Act: An Owner’s Manual (Elder et al., 1999) and The
Clean Water Act Desk Reference (WEF, 1997).

Safe Drinking Water Act. Many urban areas, especially urban fringe areas, need to maintain or
improve the quality of surface and ground waters that are used as drinking water sources. This
act requires states, among other things, to develop Source Water Assessment Reports and
implement Source Water Protection Programs. Low- or no-interest loans are available under the
Drinking Water State Revolving Fund Program. More information about the Safe Drinking
Water Act and Source Water Protection Programs can be found at
http://www.epa.gov/safewater/protect.html.

0.3 Key Concepts

0.3.1 Watershed Approach
Since 1991, EPA has promoted the watershed appro
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with the assessment and characterization of current natural resource and community
conditions within the management unit(s). Problems, including their causes and sources,
are also documented. Stakeholders and partners then work jointly to set priorities among
the various water resource concerns, taking into account priorities already established at
scales above and below the management unit.

— Integration of actions. Stakeholders and partners take actions in a comprehensive and
integrated manner. Results are then evaluated and actions are adjusted as needed.

A key attribute of the watershed approach is that it can be applied with equal success to large-
and small-scale watersheds. Federal agencies, states, interstate commissions, and tribes usually
apply the approach on watersheds of approximately 100 square miles. Local agencies and urban
communities, however, can apply the approach to watersheds as small as 1 square mile.
Although specific objectives, priorities, actions, timing, and resources might vary from large
scale to small scale, the basic goals of the watershed approach remain the same—protecting,
maintaining, and restoring water resources.

Local runoff management program officials must be especially conscious of watershed scale
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Each level, or scale, in the watershed hierarchy is identified by a numerical code. The cataloging
unit, the smallest scale in the hierarchy, has an eight-digit code that uniquely identifies its
location. The region where the cataloging unit resides is designated by the first two digits of the
code, the subregion by the second two digits, and so on until the four scales are identified. For
example, the watershed of the Upper Mississippi River at Hasting, Minnesota, has a HUC code
of 07010206. This code breaks down as follows:

Major River Basin ID 07
Subbasin ID 0701
Accounting Unit ID 070102
Catalog Unit ID 07010206

0.3.2.3 Local-level scales

The hierarchy established by the HUC system identifies scales useful for watershed planning and
management by national, regional, state, and multi-state jurisdictions. In many instances, a
municipality or urban community is part of a larger team and undertakes activities in a large-
scale context. However, because even the smallest scale, the cataloging unit, usually describes
watersheds of 100 to 1,000 square miles, local practitioners of runoff management typically find
the HUC-designated scales simply too large to be of practical use. This is especially true when
designing and implementing runoff control practices for individual developments and sites.
Consequently, the watershed hierarchy must be extended to include smaller-scale management
units. A national effort is under way to designate 14-digit HUCs.

The Center for Watershed Protection (Caraco et al., 1998) proposed three progressively smaller
scales in the watershed hierarchy below the subbasin cataloging unit (Figure 0.3):
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0.3.3.2 Pervious surfaces
The urban and suburban landscape has a variety of pervious surfaces, including

— Forests and wetlands






National Management Measures Guidance to Control Nonpoint Source Pollution from Urban Areas

needing priority attention), making the best use of limited resources. Officials and local
citizens can more easily recognize progress as plans are completed and implemented over

a coordinated cycle.

Table 0.5: Idealized characteristics of five watershed management units with respect to size
and the influence of impervious cover (adapted from Caraco et al., 1998).

Watershed Management Unit

Typical Area (square miles)

Influence of Impervious Cover

Catchment 0.05-0.50 Very strong
Subwatershed 1-10 Strong
Watershed 10-100 Moderate
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Table 0.6: Characteristics of aquatic integrity in urban watersheds.

| Integrity Rating | Low \ Moderate \ High
Riparian Habitat -
Characteristics
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Figure 0.4: Impacts of urbanization on the water cycle (Adapted from FIRSWG, 1998).
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Recent research has shown that streams in urban watersheds have a fundamentally different
character from that of streams in forested, rural, or even agricultural watersheds. The amount of
impervious cover in the watershed can be used as an indicator to predict how severe these
differences might be. In many regions of the country, as little as 10 percent watershed
impervious cover has been linked to stream degradation, with the degradation becoming more
severe as impervious cover increases (Schueler, 1995).

Some key changes in urban streams that merit special attention are detailed below:

— Bankfull and subbankfull floods increase in magnitude and frequency.
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stream to a cool-water or even warm-water stream, resulting in deleterious effects on
salmonids and other temperature-sensitive organisms.

Reduced aquatic diversity. Urban streams are typified by fair to poor fish and
macroinvertebrate diversity, even at relatively low levels of watershed impervious cover
or population density (Couch, 1997; Crawford and Lenat, 1989; May et al., 1997,
Miltner, 2003; Schueler, 1995; Shaver et al., 1994). Declines in sensitive species have
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Figure 0.8: Fish diversity in four subwatersheds of different impervious cover in the
Maryland Piedmont (Schueler and Galli, 1992, as cited in Schueler, 1995).

0.3.6 Nonpoint Source Pollutants and Their Impacts

Urban areas are a source for many different types of pollutants. Table 0.9 shows typical pollutant
concentrations found in storm water. The following discussion identifies the principal types of
pollutants found in urban runoff and describes their potential adverse effects:

0.3.6.1 Sediment

Excessive erosion, transport, and deposition of sediment in surface waters are significant sources
of pollution in the United States, resulting in major water quality problems. Sediment imbalances
impair waters’ designated uses. Excessive sediment can impair aquatic life by filling interstitial
spaces of spawning gravels, impairing sources of fish food, filling rearing pools, and reducing
beneficial habitat structure in stream channels. In addition, excessive sediment can cause taste
and odor problems in drinking water supplies and block water intake structures.

According to the National Water Quality Inventory: 2000 Report to Congress (required under
section 305(b) of the Clean Water Act), states, tribes, and other jurisdictions surveyed water
quality conditions in 19 percent of the nation's 3.6 million miles of rivers and streams (USEPA,
2002b). Some 39 percent of these surveyed waters were impaired by various pollution sources.
Sediment was the second-leading cause of impairment, accounting for 31 percent of the impaired
waters. Furthermore, sediment, especially its fine fractions, is the primary carrier of other
pollutants such as organic components, metals, ammonium ions, phosphates, and toxic organic
compounds.

0-28
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The following is a summary of impacts of suspended and deposited sediments on the aquatic
environment (adapted from Schueler, 1997):

Suspended sediments
— Abrasion of and damage to fish gills, increasing risk of infection and disease
— Scouring of periphyton from stream

— Loss of sensitive or threatened fish species when turbidity exceeds 25 nephelometric
turbidity units (NTU)

— Shifts in fish community toward less-diverse, more sediment-tolerant species

— Decline in sunfish, bass, chum, and catfish when average monthly turbidity exceeds 100
NTU

— Reduction in sight distance for trout, with reduction in feeding efficiency

— Reduction in light penetration, resulting in a reduction in plankton and aquatic plant
growth

— Reduction in filtering efficiency of zooplankton in lakes and estuaries
— Adverse impacts on aquatic insects, which are the base of the food chain
— Slight increases in stream temperature in summer
— Particles are a major vector for transport of nutrients and metals
— Turbidity, which increases probability of boating, swimming, and diving accidents
— Increased water treatment costs to meet drinking water standards of 5 NTU
— Increased wear and tear on hydroelectric and water intake equipment
— Reduction of anglers' chances of catching fish
— Diminishing quality of direct and indirect recreational experience of receiving waters
— Decreased submerged aquatic vegetation (SAV) populations
Deposited sediments
— Physical smothering of benthic aquatic insect community
— Reduced survival rates for fish eggs

— Destruction of fish spawning areas and redds

0-30



Imbedding of stream bottom, which reduces fish and macroinvertebrate habitat value

— Loss of trout habitat when fine sediments are depositop in spawning habitat or riffle-runs

— Increase in sediment oxygen demand, which can deplete dissolvop oxygen in lakes or
streams

— Signific/nt contributing facBor in the rapid decline of freshw/Ber mussels

— Reducop channel capaciBYy, exacerbatin

— Reducop flood transport capacity under bridges and through culverts

— Loss of storage and lower design life for reservoirs, impoundments, and ponds
— Dredging costs to maintain navigable channels and reservoir capacity

— Spoiling of sand be/ches

— Changes in the compositiox of bottom substrate

— Coral reef degrad/BBox in tropicadnd subtropical coastal areas

— Deposits th/B dimn ish the scenic and recre/BBoxal value of w/Berways

Additioxal chronic effecBs may occur where sediments rich in organic matter or clay are present.
These enriched depositioxal sediments may present a continued risk to aquatic and benthic life,
especially where the sediments are disturbed and resuspended.

Although most concerns are due to excessive sediment/BBox, some ecological problems c/n result
from insufficient sediment in a w/Ber body caused by hydrological modific/BBoxs. Too little
sediment c/n lead to channel scour and destructiox of h/bit/B dependent on an optimum level of
sediment. In lakes, reservoirs, and estuaries, insufficient total suspended sediments c/n lead to
increased light levels, resulting in the growth of nuis/nce algae.

The term sediment
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water are gastrointestinal illnesses, other conditions affecting the upper respiratory tract, ear, eye,
and skin may also be contracted (USEPA, 2002a).

Indicator organisms have long been used to determine the level of risk for contracting illnesses
from recreational activities in surface waters contaminated by fecal pollution. These organisms
often do not cause illness directly, but have demonstrated characteristics that make them good
indicators of harmful pathogens in water bodies. Until 1986, EPA recommended the use of fecal
coliforms as an indicator for bacteria. However, after conducting epidemiological studies, EPA
published Ambient Water Quality Criteria for Bacteria, which recommends that states use
Escherichia coli (E. coli) for fresh recreational waters and enterococci for fresh and marine
recreational waters because they are better predictors of acute gastrointestinal illness than fecal
coliforms (USEPA, 1986). Some states and tribes have replaced their fecal coliform criteria with
water quality criteria for E. coli or enterococci, but many other states and tribes have not yet
made this transition (USEPA, 2002a).

Two protozoa of major concern as waterborne pathogens are Giardia lamblia and
Cryptosporidium parvum. Cryptosporidium has become an inb-13(3riten)-11(g)9(1)-23(y)19( seri)-13(ous pathog
parasites that can pose health risks to humans a
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0.3.6.9 Temperature

Temperature changes result from increased flows, removal of vegetative cover, and increases in
impervious surfaces. Impervious surfaces act as heat collectors, which heat urban runoff as it
passes over them. Data indicate that intensive urbanization can increase stream temperature by as
much as 5 to 10°C during storms (Galli and Dubose, 1990). Elevated temperatures can be caused
when streambeds become wider and shallower due to higher flows, removal of riparian
vegetation along streambanks, and detaining water in runoff management facilities during warm
weather. Elevated temperatures disrupt aquatic organisms that have finely tuned temperature
limits, such as trout, salmon, and the aquatic insects on which they feed, by decreasing the
amount of dissolved oxygen in the water column. Increased water temperatures can also lead to a
shift in the algal community, disrupting the aquatic food chain (Galli, 1991).

0.3.7 Nonpoint Source Pollutant Loading

Nonpoint source pollution has been associated with water quality standard violations and the
impairment of designated uses of surface waters. The National Water Quality Inventory: 2000
Report to Congress (USEPA, 2002b) reported the following:

Siltation, pathogens, oxygen-depleting substances, and nutrients are leading causes of water
quality impairments in the nation's rivers and streams; and agriculture, hydromodification,
habitat alteration, and urban runoff/storm sewers, all of which are nonpoint sources, were the
leading sources of impairment.

The pollutants described previously can have a variety of impacts on coastal resources. Examples
of water bodies that have been adversely affected by nonpoint source pollution are varied. The
Miami River and Biscayne Bay in Florida have experienced loss of habitat, loss of recreational
and commercial fisheries, and decrease in productivity partly as the result of urban runoff
(SFWMD, 1988). Additionally, sh
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In doing so they can control storm water volume and peak discharge rates and, in some
cases, improve water quality. They can also have ancillary benefits such as reducing
downstream erosion, providing flood control, and promoting ground water recharge.

0-37
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0.4 Information Resources
The Center for Watershed Protection is a non-profit organization that provides information
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http://www.epa.gov/npdes/stormwater
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consistency. States should maintain the authority to intervene if necessary. The following is a list
of regulatory elements that might be included in a state’s runoff legislation, or in rules and
regulations to help guide local program implementation (WMI, 1997b):

— Criteria for local program implementation or delegation

— Types of activities that require runoff control

— Waivers, exemptions, and variances

— Plan approval and inspection fees, including construction or maintenance performance
bonds

— Authority for a local storm water utility

— Specific design criteria

— Permit application and approval process

— Operation permit requirements and time frames

— Development and implementation of mandated educational programs related to site
inspection of active and completed storm water management systems

— Requirements for any other educational programs
— Inspection requirements, including certification of inspectors
— Maintenance requirements for postconstruction runoff control facilities

— Penalty provisions in the event of noncompliance with requirements for the design,
construction, or operation of storm water management systems

1.2.1.3 Role of regional authorities

Regional authorities often share some of the duties of state agencies but customize their services
to fit the needs and attributes of the region. They provide a link between local communities and
the state, and often work with state officials to establish region-based performance standards and
design criteria for runoff controls. They also serve as a focal point for coordinating issues and
interests among communities in the region, especially in terms of implementing the watershed
approach, developing watershed plans, ensuring consistency of storm water runoff master
planning, and resolving situations that affect downstream communities.

1.2.1.4 Role of local government

Counties and municipalities integrate local runoff management planning with land use and
regional watershed management plans, floodplain management, wastewater planning, and other
programs that affect the management of urban runoff. They are involved with the day-to-day
administrative, operational, and technical aspects of runoff management and are responsible for
performing inspections, enforcing compliance, performing operation and maintenance,
identifying and removing illicit connections, and coordinating program funding.
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The primary focus of the management practices discussed below is on how local governments
can increase their ability to manage runoff by developing new ordinances or regulations, or
modifying existing ones. It should be noted that many of these practices could also be adopted at
the state level to ensure statewide consistency of runoff management practices.

1.3.1.1 Examine existing laws and regulations

The first step in crafting ordinances to improve runoff management controls at the local level is
to examine all the existing mandates, authorities, laws, regulations, codes, ordinances, review
processes, and so forth that pertain to environmental review in the community. By comparing
current rules and practices with the rules needed to achieve the goals and objectives of the runoff
management program, a community can identify gaps and weaknesses that need to be addressed.
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Revision of Development Rules for the City of High Point, North Carolina
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Figure 1.1: Adopted watershed protection plan for the City of High Point, North

Carolina.

The city has adopted a watershed protection ordinance for the Deep River 1 watershed that
incorporates the strategies listed above and has modified its engineering specifications to allow

bioretention facilities and to provide guidance for their design. In the coming year, the city will work to:

— Review local monitoring data and recommend additional monitoring protocols that can track

the effectiveness of best management practices used, including new low-impact development

design techniques. Possible funding sources for monitoring will be identified.

— Review and revise the city’s development ordinance and engineering specifications to further

allow and encourage low-impact design techniques.

— Plan and host a spring 2000 low-impact development design workshop for city staff, local

contractors, and engineers.
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1.3.1.2 Develop or improve ordinances for water quality enhancement

(1) Aquatic buffer ordinance. Aquatic buffers serve as natural boundaries between local
waterways and existing development. They help protect water quality by filtering pollutants,
sediment, and nutrients from runoff. Some other benefits of buffers are flood control,
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compliance, the inspector may issue a permit violation, stop-work order, or fine, or take other
steps to compel action.

Whether program authority is implemented at the state level or delegated to a local
government, the ordinance should include goals, performance standards, and design criteria
for both erosion prevention and sedimentation control. At a minimum, the ordinance should
define the following erosion prevention design criteria:

— The threshold for disturbed areas at which regulatory action/compliance is required;
and

— The maximum time frame for permanent site stabilization after final grading or
temporary stabilization if construction ceases and the site is left dormant.

(3) Open space ordinance. Open space development, also known as “cluster development,” is a
planning technique that concentrates dwelling units in a compact area and leaves the balance
of the site as natural, open space. Lot sizes, setbacks, and frontage distances are minimized,
thereby reducing the amount of impervious cover on-site. Open space development reduces
the need for clearing and grading by 35 to 60 percent, and increases opportunities for using
the reserved land for a variety of purposes such as conservation, recreation, habitat preserves,
and storm water management15 TcutpOmOI: PTmld w
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The Center for Watershed Protection and EPA Present Model Ordinances on the Web

Communities can strengthen the language of their regulations and ordinances to better protect
environmental resources by referring to examples of exemplary ordinances from across the country.
The following is a list of ordinances available for download from
http://www.epa.gov/owow/nps/ordinance.

Aquatic Buffers

— Language from Baltimore County, MD

— Coastal Zone Program, RI (an example of a
buffer ordinance in a coastal region)

— Ordinance on Riparian Habitat Areas, Napa,
CA

— Portland Metro Floodplain Preservation
Ordinance

— Model Land Trust Agreement from the Natural
Lands Trust

Erosion and Sediment Control
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(4) Storm water operation and maintenance ordinance. The expense of maintaining most storm
water management practices is relatively small compared to the original construction cost.
Too frequently, however, maintenance is not completed, particularly when the practice is
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(7) Source water protection ordinances. Source water protection involves preventing the
pollution of the ground water, lakes, rivers, and
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This box is intentionally left empty.

EPA’s trading Web site (http://www.epa.gov/owow/watershed/trading.htm) provides a number
of resources related to the current policy, new dev