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exceptional aquatic habitat may be much more costly, such that the perceived incremental public
gains may be much lower than the costs that must be expended to achieve that more ambitious
designation. -

Water Quality Criteria. Once a state has created a list of beneficial uses for its waters,
water quality criteria are then determined that correspond with these uses. These criteria can
~ target chemical, biological, or physical parameters, and they can be either numeric or narrative.
In response to the acute chemical water pollution that existed when the CWA was
written, the primary focus of water quality criteria was the control of toxic and conventional -
pollutants from wastewater treatment plants. EPA developed water quality criteria for a wide
range of conventional pollutants and began working on criteria for a list of priority pollutants.
These were generally in the form of numeric criteria that are then used by states to set their
standards for the range of waterbody types that exist in that state. While states do not have to
adopt EPA water quality criteria, they must have a scientific basis for setting their own criteria.
In practice, however, states have promulgated numerical water quality standards that can vary by
as much as 1,000-fold for the same contaminant but are still considered justified by the available
science [e.g., the water quality criteria for dioxin—~Natural Resources Defense Council, Inc. vs.
EPA, 16 F.3d 1395, 1398, 1403-05 (4™ Cir. 1993)].
The gradual abatement of point source impairments and increased focus on ambient
~ monitoring and nonpoint source pollutants has led to a gradual, albeit inconsistent, shift by states
toward (1) biological and intensive watershed monitoring and (2) consideration of stressors that
are not typical point source pollutants including nutrients, bedded sediments, and habitat loss.
For these parameters, many states have developed narrative criteria (e.g., “nutrients levels that
will not result in noxious algal populations™), but these can be subjective and hard to enforce.
The use of biological criteria (biocriteria) has gained in popularity because traditional
water quality monitoring is now perceived as insufficient to answer questions about the wide
range of impairments caused by activities other than wastewater point sources, including
stormwater (GAO, 2000). As described in Box 2-2, Ohio has defined biocriteria in its water
quality standards based on multimetric indices from reference sites that quantify the baseline
expectations for each tier of aquatic life use.

Antidegradation. The antidegradation provision of the water quality standards deals
with waters that already achieve or exceed baseline water quality criteria for a given designated
use. Antidegradation provisions must be considered before any regulated activity can be
authorized that may result in a lowering of water quality which includes biological criteria.
These provisions protect the existing beneficial uses of a water and only allow a lowering of
water quality (but never lower than the baseline criteria associated with the beneficial use) where
necessary to support important social and economic development. It essentially asks the "
question: is the discharge or activity necessary? States with refined designated uses and
biological criteria have used these programs to their advantage to craft scientifically sound,
protective, yet flexible antidegradation rules (see Ohio and Maine). Antidegradation is not a
replacement for tiered uses, which provide a permanent floor against lowering water quality
protection. Tiered beneficial uses and refined antidegradation rules can have substantial
influence on stormwater programs because they influence the goals and levels of protection
assigned to each waterbody.
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BOX 2-2
Ohio’s Biocriteria

After it implemented tiered aquatic life uses in 1978, Ohio developed numeric biocriteria in 1990
(Ohio WQS; Ohio Administrative Code 3745-1) as part of its WQS. Since designated uses were
formulated and described in ecological terms, Ohio felt that it was natural that the criteria should be
assessed on an ecological basis (Yoder, 1978). Subsequent to the establishment of the EWH tier in its
WQS, Ohio expanded its biological monitoring efforts to include both macroinvertebrates and fish (Yoder
and Rankin, 1995) and established consistent and robust monitoring methodologies that have been
maintained to the present. This core of consistently collected data has allowed the application of
analytical tools, including multimetric indices such as the Index of Biotic Integrity (IBl), the Invertebrate
Community Index (ICl), and other multivariate tools. The development of aquatic ecoregions (Omernik,
1987, 1995; Gallant et al., 1989), a practical definition of biological integrity (Karr and Dudley, 1981),
multimetric assessment tools (Karr, 1981; Karr et al., 1986), and reference site concepts (Hughes et al.,
1986) provided the basis for developing Ohio’s ecoregion-based numeric criteria.

Successful application of biocriteria in Ohio was dependent on the ability to accurately classify
aquatic ecosystem changes based on primarily natural abiotic features of the environment. Ohio’s
reference sites, on which the biocriteria are based, reflect spatial differences that were partially explained
by aquatic ecoregions and stream size. Biological indices were calibrated and stratified on this basis to
arrive at biological criteria that present minimally acceptable baseline ecological index scores (e.g., IBI,
ICI). Onhio biocriteria stratified by ecoregion aquatic life use and stream size are depicted in Figure 2-1.
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FIGURE 2-1 Numeric biological criteria adopted by Ohio EPA in 1990, using three biological indices [IBI,
ICI, and the Modified Index of well-being (Mlwb), which is used to assessed fish assemblages] and
showing stratification by stream size, ecoregion, and designated use (warmwater habitat, WWH; modified
warmwater habitat-channelized, MWH-C; modified warmwater habitat-impounded, MWH-I; and
exceptional warmwater habitat, EWH). SOURCE: EPA (2006, Appendix B). The basis for the Ohio
biocriteria and sampling methods is found in Ohio EPA (1987, 1989a,b), DeShon (1995), and Yoder and
Rankin (1995).
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Monitoring Programs to Identify Degraded Segments. Monitoring strategies by the
states generally follow the regulatory efforts of EPA and seek to identify those waterbodies
where one or more water quality standards are not being met. Much of the initial ambient
monitoring (i.e., monitoring of receiving waterbodies) was chemical based and focused on
documenting changes in pollutant concentrations and exceedances of water quality criteria.
Biological monitoring techniques have a long history of use as indicators of water quality
impacts. However, it was not until such tools became more widespread—initially in states like
Maine, North Carolina, and Ohio—that the extent of stormwater and other stressor effects on
waterbodies became better understood. The biological response to common nonpoint stressors
has driven the consideration of new water quality criteria (e.g., for nutrients, bedded sediments)
that were not major considerations under an effluent-dominated paradigm of water management.

~ In parallel with the increase in biocriteria has been the development of biological

monitoring to measure beneficial use attainment. Integrated biological surveys have revealed
impairments of waterbodies that go beyond those caused by typical point sources (EPA, 1996b;
Barbour et al., 1999a). The substantial increase in biological assemblage monitoring during the
1980s was enhanced by the development of more standard methods (Davis, 1995; Barbour et al.,
1999a,b; Klemm et al., 2003) along with conceptual advances in the development of assessment
tools (Karr, 1981; Karr and Chu, 1999). Development of improved classification tools (e.g.,
ecoregions, stream types), the reference site concept (Stoddard et al., 2006), and analytical
approaches including multivariate (e.g., discriminant analysis) and multimetric indices such as
IBI and ICI (see Box 2-3; Karr et al., 1986; DeShon, 1995) resulted in biological criteria being
developed for several states. Biological monitoring approaches are becoming a widespread tool
for assessing attainment of aquatic life use designation goals inherent to state water quality
standards. Development of biocriteria represents a maturation of the use of biological data and
provides institutional advantages for states in addressing pollutants without numeric criteria (e.g.,
_ nutrients) and non-chemical stressors such as habitat (Yoder and Rankin, 1998).

Setting Loads and Restricting Loading. Section 303d of the CWA requires that states
compare existing water quality data with water quality standards set by the states, territories, and
tribes. For those waters found to be in violation of their water quality standards, Section 303d
requires that the state develop a TMDL. Currently, approximately 20,000 of monitored U.S.
waters are in non-attainment of water quality standards, as evidenced by not meeting at least one
specific narrative or numeric physical, chemical, or biological criterion, and thus require the
development of a TMDL.

' The TMDL process includes an enforceable pollution control plan for degraded waters
based on a quantification of the loading of pollutants and an understanding of problem sources
within the watershed [33 U.S.C. § 1313(d)(1)(C)]. Both point and nonpoint sources of the
problematic pollutants, including runoff from agriculture, are typically considered and their
contributions to the problem are assessed. A plan is then developed that may require these
sources to reduce their loading to a level (the TMDL) that ensures that the water will ultimately
meet its designated use. Most of the TMDL requirements have been developed through
regulation. Additional effluent limits for point sources discharging into segments subject to
TMDLs are incorporated into the NPDES permit.
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BOX 2-3
Commonly Used Biological Assessment Indices

Much of the initial work using biological data to assess the effects of pollution on inland streams
and rivers was a response to Chicago’s routing of sewage effluents into the lllinois River in the late
1800s. Early research focused on the use of indicator species, singly or in aggregate, and how they
changed along gradients of effluent concentrations (Davis, 1990, 1995). In the 1950s Ruth Patrick used
biological data to assess rivers by observing longitudinal changes in taxonomic groups, and later in the
1950s and 1960s “diversity indices” (e.g., Shannon-Wiener index, Shannon and Weaver, 1949) were
used to assess aquatic communities (Washington, 1984; Davis 1990, 1995). These indices were various
mathematical constructs that measured attributes such as richness and evenness of species abundance
in samples and are still widely used today in ecological studies. Similarity indices are another approach
that is used to compare biological assemblages between sites. There are a wide multitude of such
indices (e.g., Bray-Curtis, Jaccard) and all use various mathematical constructs to examine species in
common and absent between samples.

Biotic indices are generally of more recent origin (1970s to the present). Hilsenhoff (1987, 1988)
assigned organic pollution tolerances to macroinvertebrate taxa and then combined these ratings in a
biotic index that is still widely used for macroinvertebrates. Karr (1981) developed the Index of Biotic
Integrity (IBI), a “multimetric” index that is composed of a series of 12 metrics of a Midwest stream fish
community. This approach has been widely adopted and adapted to many types of waterbodies
(streams, lakes, rivers, estuaries, wetlands, the Great Lakes, etc.) and organism groups and is probably
the most widely used biotic index approach in the United States. Examples include the periphyton IBI
(PIBI; Hill et al., 2000) for algal communities, the Invertebrate Community Index (ICl; DeShon, 1995) and
benthic IBI (B-IBl, Kerans and Karr, 1994) for macroinvertebrates, a benthic IBI for estuaries (B-IBI;
Weisberg et al., 1997), and a vegetative I1BI for wetlands (VIBI-E; Mack, 2007).

Various multivariate statistical approaches have also been used to assess aquatic assemblages,
often concurrently with multimetric indices. Maine, for example, uses a discriminant analysis that
assesses stream stations by comparison to reference sites (Davies and Tsomides, 1997). Predictive
modeling approaches, incorporating both biotic and environmental variables, have been widely used in
Great Britain and Europe (River Invertebrate Prediction and Classification System, RIVPACS; Wright et
al., 1993), Australia (AUSRIVAS; Simpson and Norris, 2000), and more recently in the United States by
Hawkins et al. (2000).

All of these approaches now have a wide scientific literature supporting their use and application.
EPA (2002a) reports that most states have a biomonitoring program with at least one organism group to
assess key waters in their states, although the level of implementation and sophistication varies by state.
For example, only four states have numeric biocriteria in their state water quality standards, although 11
more are developing such biocriteria based on one or more of the above monitoring approaches (EPA,
2002a). The key to implementation of any of these approaches is to set appropriate goals for waters that
can be accurately measured and then to use this type of information to identify limiting stressors (e.g.,
EPA Stressor Identification Process; EPA, 2000a).
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Total Maximum Daily Load Program and Stormwater

The new emphasis on TMDLs and the revelation that impacts are primarily from diffuse
sources has increased the attention given to stormwater. If a TMDL assigns waste load
allocations to stormwater discharges, these must be incorporated as effluent limitations into
stormwater permits. In addition, the TMDL program provides a new opportunity for states to
regulate stormwater sources more vigorously. In degraded waterbodies, effluent reductions for
point sources are not limited by what is economically feasible but instead include requirements
that will ensure that the continued degradation of the receiving water is abated. If a permitted
stormwater source is contributing pollutants to a degraded waterbody and the state believes that
further reductions in pollution from that source are needed, then more stringent discharge
limitations are required. For example, in City of Arcadia vs. State Water Resources Control
Board [135 Cal. App. 4™ 1392 (Ca. Ct. App. 2006)], the court held in part that California’s zero
trash requirements for municipal storm drains, resulting from state TMDLs, were not
inconsistent with TMDL requirements or the CWA. Thus, the maximum-extent-practicable
standard for MS4s, as well as other technology-based requirements for other stormwater
permittees, are a floor, not a ceiling, for permit requirements when receiving waters are impaired
(Beckman, 2007). Finally, since the TMDL program expects the states to regulate any source—
point or nonpoint—that it considers problematic, any source of stormwater is fair game,
regardless of whether it is listed in Section 402p, and regardless of whether it is a “point source.”
Nonpoint source runoff from agricultural and silvicultural operations is in fact a common target
for TMDL-driven restrictions [see, e.g., Pronsolino vs. Nastri, 291 F.3d 1123, 1130 (Sth Cir.
2002), upholding restrictions on nonpoint sources, such as logging, compelled by State’s
TMDLs)]. -

Despite the potential for positive interaction between stormwater regulation and the
TMDL program, there appears to be little activity occurring at the stormwater—TMDL interface.
This is partly because the TMDL program itself has been slow in developing. In 2000, the
National Wildlife Federation applied 36 criteria to the 50 states’ water quality programs and
concluded that 75 percent of the states had failed to develop meaningful TMDL programs
(National Wildlife Federation, 2000, pp. 1-2). The General Accounting Office (GAO, 1989)
identified the lack of implementation of TMDLs as a major impediment to attaining the goals of
the CWA, which led to a spate of lawsuits filed by environmental groups to reverse this pattern.
The result was numerous settlements with ambitious deadlines for issuing TMDLs.

Commentators blame the delays in these TMDL programs on inadequate ambient
monitoring data and on the technical and political challenges of causally linking individual
sources to problems of impairment. Ina 2001 report, for example, the National Research
Council (NRC) noted that unjustified and poorly supported water quality standards, a lack of
monitoring, uncertainty in the relevant models, and a failure to use biocriteria to assess beneficial
uses directly all contributed to the delays in states’ abilities to bring their waters into attainment
through the TMDL program (NRC, 2001). Each of these facets is not only technically
complicated but also expensive. The cost of undertaking a rigorous TMDL program in a single
state has been estimated to be about $4 billion per state, assuming that each state has 100
watersheds in need of TMDLs (Houck, 1999, p. 10476).

As a result, the technical demands of the TMDL program make for a particularly bad fit
~with the technical impediments already present in monitoring and managing stormwater. As
mentioned earlier, the pollutant loadings in stormwater effluent vary dramatically over time and
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stormwater is notoriously. difficult to monitor for pollutants. It is thus difficult to understand
how much of a pollutant a stormwater point source contributes to a degraded waterbody, much
less determine how best to reduce that loading so that the waterbody will meet its TMDL. As
long as the focus in these TMDLs remains on pollutants rather than flow (a point raised earlier
that will be considered again), the technical challenges of incorporating stormwater sources in a
water quality-based regulatory program are substantial. Without considerable resources for
modeling and monitoring, the regulator has insufficient tools to link stormwater contributions to
water quality impairments.

These substantial challenges in linking stormwater sources back to TMDLs are reflected
by the limited number of reports and guidance documents on the subject. In one recent report,

for example, EPA provides 17 case studies in which states and EPA regions incorporated

~ stormwater control measures intb TMDL plans, but it is not at all clear from this report that these
_ efforts-are widespread or indicative of greater statewide activity (EPA, 2007a). Indeed, it almost
appears that these case studies represent the universe of efforts to link TMDLs and stormwater
management together. The committee’s statement of task also appears to underscore, albeit
implicitly, EPA’s difficulty in making scientific connections between the TMDL and stormwater
programs. This challenge is returned to in Chapter 6, which suggests some ways that the two can
be joined together more creatively.

Other Statutory Authorities that Control Stormwater

Although the CWA is by far the most direct statutory authority regulating stormwater
discharges, there are other federal regulatory authorities that could lead to added regulation of at
least some stormwater sources of pollution.

Critical Resources

If there is evidence that stormwater flows or pollutants are adversely impacting either
endangered species habitat or sensitive drinking water sources, federal law may impose more
stringent regulatory restrictions on these activities. Under the Endangered Species Act,
stormwater that jeopardizes the continued existence of endangered species may need to be
reduced to the point that it no longer threatens the endangered or threatened populations in
measurable ways, especially if the stormwater discharge results from the activity of a federal
agency [16 U.S.C. §§ 1536(a), 1538(a)].

Under the Safe Drinking Water Act, a surface water supply of drinking water must
conduct periodic “sanitary surveys” to ensure the quality of the supply (see 40 C.F.R. § 142.16).
During the course of these surveys, significant stormwater contributions to pollution may be
discovered that are out of compliance or not regulated under the Clean Water Act because they
are outside of an MS4 area. Such a discovery could lead to more rigorous regulation of
stormwater discharges. For a groundwater source that supplies 50 percent or more of the
drinking water for an area and for which there is no reasonably available alternative source, the
aquifer can be designated as a “Sole Source Aquifer” and receive greater protection under the
Safe Drinking Water Act [42 U.S.C. § 300(h)-3(e)]. Stormwater sources that result from
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federally funded projects are also more closely monitored to ensure they do not cause significant
contamination to these sole source aquifers.

Some particularly sensitive water supplies are covered by both programs. The Edwards
Aquifer underlying parts of Austin and San Antonio, Texas, for example, is identified as a “Sole
Source Aquifer.” There are also several endangered species of fish and salamander in that same
area. As aresult, both the Safe Drinking Water Act and the Endangered Species Act demand
more rigorous stormwater management programs to protect this delicate watershed.

Stormwater is also regulated indirectly by floodplain control requirements promulgated
by the Federal Emergency Management Agency (FEMA). In order for a community to
participate in the FEMA National Flood Insurance Program, it must fulfill a number of
requirements, including ensuring that projects will not increase flood heights, including flood
levels adjacent to the project site [see, e.g., 44 C.F.R. § 60.3(d)].

Contaminated Sites

Continuous discharges of contaminated stormwater and other urban pollutants
(particularly through combined sewer overflows) have led to highly contaminated submerged
sediments in many urban bays and rivers throughout the United States. In several cases where
the sediment contamination was perceived as presenting a risk to human health or has led to
substantial natural resource damages, claims have been filed under the federal hazardous waste
cleanup statute commonly known as Superfund (42 U.S.C. § 9601 et seq.). This liability under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
technically applies to any area—whether submerged or not—as long as there is a “release or a
threat of release of a hazardous substance” and the hazardous substances have accumulated in
such a way as to lead to the “incurrence of response [cleanup] costs™ or to “natural resource
damages” [42 U.S.C. §9607(a)]. Although only a few municipalities and sewer systems have
been sued, Superfund liability is theoretically of concern for possibly a much larger number of
cities or even industries whose stormwater contains hazardous substances and when at least some
of the discharges were either in violation of a permit or unpermitted. The National Oceanic and
Atmospheric Administration brought suit against the City of Seattle and the Municipality of
Metropolitan Seattle alleging natural resource damages to Elliott Bay resulting from pollution in
stormwater and combined sewer overflows; the case was settled in 1991 (United States vs. City
of Seattle, No. C90-395WD, http://www.gc.noaa.gov/natural-officel.html). While some of the
elements for liability remain unresolved by the courts, such as whether some or all of the
discharges are exempted under the “federally permitted release” defense of CERCLA [42 U.S.C.
§ 9601(10)(H)], which exempts surface water discharges that are covered by a general or
NPDES permit from liability, the prospect of potential liability is still present.

Diversion of Stormwater Underground or into Wetlands
In some areas, stormwater is eliminated by discharging it into wetlands. If done through
pipes or other types of point sources, these activities require a permit under the CWA. Localities

or other sources that attempt to dispense with their stormwater discharges in this fashion must
thus first acquire an NPDES permit. ' '
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Even without a direct discharge into wetlands, stormwater can indirectly enter wetland
“systems and substantially impair their functioning. In a review of more than 50 studies, the
Center for Watershed Protection found that increased urbanization and development increased
the amount of stormwater to wetlands, which in turn “led to increased ponding, greater water
level fluctuation and/or hydrologic drought in urban wetlands” (Wright et al., 2006). They found
that, in some cases, the ability of the wetlands to naturally remove pollutants became
overwhelmed by pollutant loadings from stormwater. _

An even more common method of controlling stormwater is to discharge it underground.
Technically, these subsurface discharges of stormwater, including dry wells, bored wells, and
infiltration galleries, are considered by EPA to be infiltration or “Class V” wells, which require a
permit under the CWA as long as they are in proximity to an underground source of drinking
water (40 C.F.R. Parts 144, 146). While EPA’s definition excludes surface impoundments and
excavated trenches lined with stone (provided they do not include subsurface fluid distribution
systems or amount to “improved sinkholes” that involve the man-made modification of a
naturally occurring karst depression for the purpose of stormwater control), most other types of
subsurface drainage systems are covered regardless of the volume discharged (40 C.F.R. §
144.81(4)). o

Given EPA’s recent description of SCMs considered to be Class V injection wells (EPA,
2008), most SCMs that rely on infiltration are exempted. For example, if an infiltration trench is
wider than it is deep, it is exempted from the Class V well regulations. Residential septic
systems are also exempted [see 40 C.F.R. §§ 144.1(g)(1)(ii) and (2)(iii)]. However, those that
involve deeper dry wells or infiltration galleries appear to require Class V well permits under the
Safe Drinking Water Act. Because the use of these SCMs is likely to involve expensive
compliance requirements, dischargers may steer away from them. '

Air Contaminants

Air pollutants from vehicular exhaust and industrial sources that precipitate on roads and
parking lots can also be collected in stormwater and increase pollutant loading (see Chapter 3
discussion of atmospheric deposition). While the Clean Air Act regulates these sources of air
contamination, it does not eliminate them. Stormwater that is contaminated with air pollutants
may consist of both “legal” releases of air pollutants, as well as “illegal” releases emitted in
violation of a permit, although the distinction between the two groups of pollutants is effectively
impossible to make in practice.

Pesticides and Other Chemical Products Applied to Land and Road Surfaces -

EPA regulates the licensing of pesticides as well as chemicals and chemical mixtures,
although its actual authority to take action, such as restricting product use or requiring labeling,
varies according to the statute and whether the product is new or existing. Although EPA
technically is allowed to consider the extent to which a chemical is accumulating in stormwater
in determining whether additional restrictions of the chemical are needed, EPA is not aware of
any instances in its Toxic Substances Control Act (TSCA) chemical regulatory decision-making
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in which it actually used this authority to advance water quality protection (Jenny Molloy, EPA,
personal communication, March 13, 2008).

In its pesticide registration program, EPA does routinely consider a pesticide’s potential
for adverse aquatic effects from stormwater runoff in determining whether the pesticide
constitutes an unreasonable risk (Bill Jordan, EPA, personal communication, March 14, 2008).
EPA has imposed use restrictions on a number of individual pesticides, such as prohibiting aerial
applications, requiring buffer strips, or reducing application amounts. Presumably states and
localities are tasked with primary enforcement responsibility for most of these use restrictions.
EPA has also required a surface water monitoring program as a condition of the re-registration
for atrazine and continues to evaluate available surface water and groundwater data to assess
pesticide risks (Bill Jordan, EPA, personal communication, March 14, 2008).

EPA STORMWATER PROGRAM

Stormwater is defined in federal regulations as “storm water runoff, snow melt runoff;,
and surface runoff and drainage” [40 CFR §122.26(b)(13)]. EPA intended that the term describe
runoff from precipitation-related events and not include any type of non-stormwater discharge
(55 Fed. Reg. 47995). A brief discussion of the evolution of the EPA’s stormwater program is
followed by an explanation of the permitting mechanisms and the various ways in which the
program has been implemented by the states. As shown in Figure 2-2, the entire NPDES
program has grown by almost an order of magnitude over the past 35 years in terms of the
number of regulated entities, which explains the reliance of the program on general rather than
individual permits. Both phases of the stormwater program have brought a large number of new
entities under regulation. ’

Historical Background

States like Florida, Washington, Maryland, Wisconsin, and Vermont and some local
municipalities such as Austin, Texas, Portland, Oregon, and Bellevue, Washington, preceded the
EPA in implementing programs to mitigate the adverse impacts of stormwater quality and
quantity on surface waters. The State of Florida, after a period of experimentation in the late
1970s, adopted a rule that required a state permit for all new stormwater discharges and for
modifications to existing discharges if flows or pollutants increased (Florida Administrative .
Code, Chapter 17-25, 1982). The City of Bellevue, WA, established a municipal utility in 1974
to manage stormwater for water quality, hydrologic balance, and flood management purposes
using an interconnected system of natural areas and existing drainage features.

EPA first considered regulating stormwater in 1973. At that time, it exempted from
NPDES permit coverage conveyances carrying stormwater runoff not contaminated by industrial
or commercial activity, unless the discharge was determined by the Administrator to be a
significant contributor of pollutants to surface waters (38 Fed. Reg. 13530, May 22, 1973). EPA
reasoned that while these stormwater conveyances were point sources, they were not suitable for
end-of-pipe, technology-based controls because of the intermittent, variable, and less predictable
nature of stormwater discharges. Stormwater pollution would be better managed at the local
agency level through nonpoint source controls such as practices that prevent pollutants from
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FIGURE 2-2 The number of permittees under the NPDES program of the Clean Water Act from
1972 to the present. Note that concentrated Animal Feeding Operations (CAFOs) are not
considered in this report. .

entering the runoff. Further, EPA justified its decision by noting that the enormous numbers of
individual permits that the Agency would have to issue would be administratively burdensome
and divert resources from addressing industrial process wastewater and municipal sewage
discharges, which presented more identifiable problems.

The Natural Resources Defense Council (NRDC) successfully challenged the EPA’s
selective exemption of stormwater point sources from the NPDES regulatory permitting scheme
in federal court [NRDC vs. Train, 396 F.Supp. 1393 (D.D.C. 1975), aff"d NRDC vs. Costle 568
F.2d. 1369 (D.C. Cir. 1977)]. The court ruled that EPA did not have the authority to exempt
point source discharges from the NPDES permit program, but recognized the Agency’s
discretion to use reasonable procedures to manage the administrative burden and to define what
constitutes a stormwater point source. Consequently, EPA issued a rule establishing a
comprehensive permit program for all stormwater discharges (except rural runoff) including
municipal separate storm sewer systems (MS4s), which were to be issued “general” or area
permits after a period of study (41 Fed. Reg. 11307, March 18, 1976). Individual permits were
required for stormwater discharges from industrial or commercial activity, or where the
stormwater discharge was designated by the permitting authority to be a significant contributor
of pollutants. Comprehensive revisions to the NPDES regulations were published next, retaining
the broad definition of stormwater discharges subject to the NPDES permit program and
requiring permit application requirements similar to those for industrial wastewater discharges,
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including testing for an extended list of pollutants (44 Fed. Reg. 32854, June 7, 1979; 45 Fed.
Reg. 33290, May 19, 1980). '

The new NPDES regulations resulted in lawsuits filed in federal courts by a number of
major trade associations, member companies, and environmental groups challenging several
aspects of the NPDES program, including the stormwater provisions. The cases were
consolidated in the D.C. Circuit Court of Appeals, and EPA reached a settlement with the _
industry petitioners on July 7, 1982, agreeing to propose changes to the stormwater regulations to
balance environmental concerns with the practical limitations of issuing individual NPDES
permits and limited resources. The Agency significantly narrowed the definition of stormwater
point sources to conveyances contaminated by process wastes, raw materials, toxics, hazardous
pollutants, or oil and grease, and it reduced application requirements by dividing stormwater
discharges into two groups based on their potential for significant pollution problems (47 Fed.
Reg. 52073, November 18, 1982). EPA issued a final rule retaining the broad coverage of
stormwater point sources, and a two-tiered classification to administratively regulate these
stormwater discharges (49 Fed. Reg. 37998, September 26, 1984).

The rule generated considerably controversy; trade associations and industry contended
that application deadlines would be impossible to meet and that the sampling requirements were
excessive, while the environmental community expressed a concern that additional changes or
delays would exacerbate the Agency’s failure to regulate sources of stormwater pollution. On
the basis of the post-promulgation comments received, EPA determined that it was necessary to
obtain additional data on stormwater discharges to assess their significance, and it conducted
meetings with industry groups, who indicated an interest in providing representative data on the
quality of stormwater discharges of their membership. The Agency determined that the
submission of representative data was the most practical and efficient means of determining
appropriate permit terms and conditions, as well as priorities for the multitude of stormwater
point source discharges that needed to be permitted (50 Fed. Reg. 32548, August 12, 1985).

In the mean time, the U.S. House of Representatives and the Senate both passed bills to
amend the CWA in mid-1985. The separate bills were reconciled in Conference Committee, and
on February 4, 1987, Congress passed the Water Quality Act (WQA), which specifically
addressed stormwater discharges. The WQA added Section 402(p) to the CWA, which requires
stormwater permits to be issued prior to October 1992 for (i) municipal stormwater discharges
from large and medium municipalities based on the 1990 census; (ii) discharges associated with
industrial activity; and (iii) a stormwater discharge that the Administrator determines contributes
to the violation of a water quality standard or is a significant contributor of pollutants to waters
of the United States. MS4s were required to reduce pollutants in stormwater discharges to the
“maximum extent practicable” (MEP). Industrial and construction stormwater discharges must
meet the best conventional technology (BCT) standard for conventional pollutants and the best
available technology economically achievable (BAT) standard for toxic pollutants. EPA and the
NPDES-delegated states were given the flexibility to issue municipal stormwater permits on a
system-wide or jurisdiction-wide basis. In addition, the WQA amended Section 402(1)(2) of the
CWA to not require a permit for stormwater discharges from mining and oil and gas operations if
the stormwater discharge is not contaminated by contact, and it amended Section 502(14) of the
CWA to exclude agricultural stormwater discharges from the definition of point source.

These regulations had been informed by the National Urban Runoff Program, conducted
from 1978 to 1983 to characterize the water quality of stormwater runoff from light industrial,
commercial, and residential areas (Athayde et al., 1983). The majority of samples collected were
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analyzed for eight conventional pollutants and three heavy metals, and a subset was analyzed for
120 priority pollutants. The study indicated that on an annual loading basis, some of the
conventional pollutants were greater than the pollutant loadings resulting from municipal
wastewater treatment plants. In addition, the study found that a significant number of samples
exceeded EPA’s water quality criteria for freshwater.

The Federal Highway Administration conducted studies over a ten-year period ending in
1990 to characterize the water quality of stormwater runoff from roadways (Driscoll et al.,
1990). A total of 993 individual stormwater events at 31 highway sites in 11 states were
monitored for eight conventional pollutants and three heavy metals. In addition, a subset of
samples was analyzed for certain other conventional pollutant parameters. The studies found
that urban highways had signiﬁcantly higher pollutant concentrations and loads than non-urban
highway sites. Also, sites in relatively dry semi- ar1d regions had higher concentrations of many
pollutants than sites in humid regions.

Final Stormwater Regulations

EPA issued final regulations in 1990 establishing a process for stormwater permit
application, the required components of municipal stormwater management plans, and a
permitting strategy for stormwater discharges associated with industrial activities (55 Fed. Reg.
222, 47992, November 16, 1990). Stormwater discharges associated with industrial activity that
discharge to MS4s were required to obtain separate individual or general NPDES permits.
Nevertheless, EPA recognized that medium and large MS4s had a significant role to play in
source identification and the development of pollution controls for industry, and thus
municipalities were obligated to require the implementation of controls under local government
authority for stormwater discharges associated with industrial activity in their stormwater
management program. The final regulations also established minimum sampling requirements
during permit application for medium and large MS4s (serving a population based on the 1990
census of 100,000 to 250,000, and 250,000 or more, respectively). MS4s were required to
submit a two-part application over two years with the first part describing the existing program
and resources and the second part providing representative stormwater quality discharge data and
a description of a proposed stormwater management program, after which individual MS4
NPDES permits would be issued for medium and large MS4s.

In addition, the regulations identified ten industry groups and construction act1v1ty
disturbing land area five acres or greater as being subject to stormwater NPDES permits. These
industries were classified as either heavy industry or light industry where industrial activities are
exposed to stormwater, based on the Office of Management and Budget Standard Industrial
Classifications (SIC). The main industrial sectors subject to the stormwater program are shown

“in Table 2-3 and include 11 regulatory categories: (i) facilities with effluent limitations, (ii)
manufacturing, (iii) mineral, metal, oil and gas, (iv) hazardous waste treatment, storage, or
disposal facilities, (v) landfills, (vi) recycling facilities, (vii) steam electric plants, (viii)
transportation facilities, (ix) treatment works, (x) construction activity, and (xi) light industrial
activity.
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TABLE 2-3 Sectors of Industrial Activity Covered by the EPA Stormwater Program

Category | Sector | SIC Major Activity Represented

see above) Group

(i) A 24 - Timber products

(ii) B 26 Paper and allied products

(i) C 28 and 39 Chemical and allied products

(1), (i) D 29 Asphalt paving and roofing materials and lubricants

(i) (ii) E 32 Glass, clay, cement, concrete, and gypsum products

(i) (iii) F 33 Primary metals '

(i), (iii) G 10 Metal mining (ore mining and dressing)

(1), (iii) H 12 Coal mines and coal mining-related facilities

(i), (iii) | 13 Qil and gas refining

(i), (iii) J 14 Mineral mining and dressing

(iv) K HZ Hazardous waste, treatment, storage, and disposal

) L LF Landfills, land application sites, and open dumps

(vi) M 50 Automobile salvage yards

(vii) N 50 | Scrap recycling facilities

(vii) 8] SE Steam electric generating facilities

(viii) P 40, 41, 42, 43, 51 | Land transportation and warehousing

(viii) Q 44 | Water transportation

(viii) R 37 Ship and boat building or repairing yards

(viii) S 45 Air transportation

(ix) T W Treatment works

(xi) U 20, 21 Food and kindred products

(xi) \" 22,23, 31 Textile mills, apparel, and other fabric product manufacturing,
leather and leather products

(xi) W 24,25 Furniture and fixtures

(xi) X 27 Printing and publishing

(xi) Y 30, 39, 34 Rubber, miscellaneous plastic products, and miscellaneous
manufacturing industries

(xi) AB 35,37 : Transportation equipment, industrial or commercial machinery

(xi) AC 35, 36, 38 Electronic, electrical, photographic, and optical goods

(x) ‘ Construction activity

AD Non-classified facilities designated by Administrator under 40

CFR §122.26(g)(1)(1)

SOURCE: 65 Fed. Reg. 64804, October 30, 2000.
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The second phase of final stormwater regulations promulgated on December 8, 1999 (64
Fed. Reg. 68722) required small MS4s to obtain permit coverage for stormwater discharges no
later than March 10, 2003. A small MS4 is defined as an MS4 not already covered by an MS4
permit as a medium or large MS4, or is located in “urbanized areas” as defined by the Bureau of
the Census (unless waived by the NPDES permitting authority), or is designated by the NPDES
permitting authority on a case-by-case basis if situated outside of urbanized areas. Further, the
regulations lowered the construction activities regulatory threshold for permit coverage for
stormwater discharges from five acres to one acre.

To give an idea of the administrative burden associated with the stormwater program and
the different types of permits, Table 2-4 shows the number of regulated entities in the Los
Angeles region that fall under either individual or general permit categories. Industrial and
construction greatly outweigh municipal permittees, and stormwater permittees are vastly more
numerous that traditional wastewater permittees.

TABLE 2-4 Number of NPDES wastewater and stormwater entities regulated by the CalEPA,
Los Angeles Regional Water Board, as of May 2007

Waste Type Individual Permittees General Permittees
Wastewater and Non-stormwater Industry 103 574
Combined Wastewater and Stormwater 23 0
Stormwater (pre-1990) 45 0
Industrial Stormwater (post-1990) 0 2990
Construction Stormwater (post-1990) 0 2551
Municipal Stormwater (post-1990) 100 0

Total 271 6215

Municipal Permits

States with delegated NPDES permit authority (all except Alaska, Arizona, Idaho,
Massachusetts, New Hampshire, and New Mexico) issued the first large and medium MS4
permits beginning in 1990, some of which are presently in their fourth permit term. These MS4
permits require large and medium municipalities to implement programmatic control measures
(the six minimum measures) in the areas of (1) public education and outreach, (2) public
participation and involvement, (3) illicit discharge detection and elimination, (4) construction
site runoff control, (5) post-construction runoff control, and (6) pollution prevention and good
housekeeping—all to reduce the discharge of pollutants in stormwater to the maximum extent
practicable. Efforts to meet the six minimum measures are documented in a stormwater
management plan. Non-stormwater discharges to the MS4 are prohibited unless separately
permitted under the NPDES, except for certain authorized non-stormwater discharges, such as
landscape irrigation runoff, which are deemed innocuous nuisance flows and not a source of
pollutants. MS4 permits generally require analytic monitoring of pollutants in stormwater
discharges for all Phase I medium and large MS4s from a subset of their outfalls that are 36
inches or greater in diameter or drain 50 acres or more. These data, at the discretion of the
permitting authority, may be compared with water quality standards and considered (by default)
to be effluent limitations, which refer to any restriction, including schedules of compliance,
established by a state or the Administrator pursuant to CWA Section 304(b) on quantities, rates,
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and concentrations of chemical, physical, biological, and other constituents discharged from
point sources into navigable waters, the waters of the contiguous zone, or the ocean (40 CFR
§401.11). A future exceedance of an effluent limitation constitutes a permit violation. However,
permitting authorities have so far not taken this approach to interpreting MS4 stormwater
discharge data.

The Phase I stormwater regulations require medium and large MS4s to inspect “high-
risk” industrial facilities and construction sites within their jurisdictions. Certain industrial
facilities and construction sites of a minimum acreage are also subject to separate EPA/state
permitting under the industrial and construction general permits (see below). While EPA
envisioned a partnership with municipalities on these inspections in its Phase I Rule Making, it
provided no federal funding to build these partnerships. Both industry and municipalities have
argued that the dual inspection responsibilities are duplicative and redundant. Municipalities
have further contended that the inspection of Phase I industrial facilities and construction sites
are solely an EPA/state obligation, although state and federal courts have ruled otherwise. In the
committee’s experience, many MS4s do not oversee or regulate industries within their
boundaries.

As part of the Phase II program, small MS4s are covered under general permits and are
required to implement a stormwater management program to meet the six minimum measures
mentioned above. Unlike with Phase I, Phase I MS4 stormwater discharge monitoring was
made discretionary, and inspection of industrial facilities within the boundary of a Phase Il MS4
is not required.

Industrial Permits

EPA issued the first nationwide multi-sector industrial stormwater general permit
(MSGP) on September 29, 1995 (60 Fed. Reg. 50804), which was reissued on October 30, 2000
(65 Fed. Reg. 64746). A proposed new MSGP was released for public comment in 2005 (EPA,
2005b). The proposed MSGP requires that industrial facility operators prepare a stormwater
pollution prevention plan (similar to an MS4’s stormwater management plan) that documents the
SCMs that will be implemented to reduce pollutants in stormwater discharges. They must
achieve technology-based requirements using BAT or BCT or water quality-based effluent
limits, which is the same requirement as for process wastewater permits.

All industrial sectors covered under the MSGP must conduct visual monitoring four times
a year. The visual monitoring is performed by collecting a grab sample within the first hour of
stormwater discharge and observing its characteristics qualitatively. A subset of MSGP
industrial categories is required to perform analytical monitoring for benchmark pollutant
parameters four times in Year 2 of permit coverage and again in Year 4 if benchmarks were
exceeded in Year 2. The benchmark pollutant parameters, listed in Table 2-5, were selected
based on the sampling data included with group permit applications submitted after the EPA
issued its stormwater regulations in 1990. To comply with the benchmark monitoring
requirements, a grab sample must be collected within the first hour of stormwater discharge after
a rainfall event of 0.1 inch or greater and with an interceding dry period of at least 72 hours. A
benchmark exceedance is not a permit violation, but rather is meant to trigger the facility
operator to investigate SCMs and make necessary improvements.
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TABLE 2-5 Industry Sectors and Sub-Sectors Subject to Benchmark Monitoring

MSGP Required Parameters for Benchmark
Sector | Industry Sub-sector Monitoring
C Industry organic chemicals Al, Fe, nitrate and nitrite N
Plastics, synthetic resins, etc. Zn .
Soaps, detergents, cosmetics, perfumes Zn, nitrate and nitrite N
Agricultural chemicals Pb, Fe, Zn, P, nitrate and nitrite N
D Asphalt paving and roofing materials TSS
E Clay products Al
Concrete products TSS and Fe
F Steel works, blast furnaces, rolling and finishing mills Al, Zn
[ron and steel foundries : Al, Cu, Fe, Zn, TSS
Non-ferrous rolling and drawing Cu, Zn
Non-ferrous foundries (casting) Cu, Zn
G Copper ore mining and dressing COD, TSS, nitrate and nitrite N
H Coal mines and coal mining related facilities TSS
J Dimension stone, crushed stone, and non-metallic TSS, Al, Fe
minerals (except fuels)
Sand and gravel mining Nitrate and nitrite N, TSS
K Hazardous waste treatment, storage, or disposal NH;, Mg, COD, Ar, Cd, CN, Pb, Hg, Se, Ag
L Landfills, land application sites, and open dumps Fe, TSS
M Automobile salvage yards TSS, Al, Fe, Pb
N Scrap recycling Cu, Al, Fe, Pb, Zn, TSS, COD
&) Steam electric generating facilities Fe
Q Water transportation facilities Al, Fe, Pb, Zn
S Airports with deicing activities BOD, COD, NH;, pH
U Grain mill products TSS
Fats and oils BOD, COD, nitrate and nitrite N, TSS
Y Rubber products Zn
AA Fabricated metal products except coating Fe, Al, Zn, nitrate and nitrite N

Fabricated metal coating and engraving

Zn, nitrate and nitrite N

NOTE: BOD, biological oxygen demand; COD, chemical oxygen demand; TSS, total suspended solids.
SOURCE: 65 Fed. Reg. 64817, October 30, 2000.

EPA had already established technology-based effluent limitations for stormwater
discharges for eight subcategories of industrial discharges prior to 1987, namely, for cement
manufacturing, feedlots, fertilizer manufacturing, petroleum refining, phosphate manufacturing,
steam electric, coal mining, and ore mining and dressing (see Table 2-6). Most of these facilities
were covered under individual permits prior to 1987 and are generally required to stay covered
under individual stormwater permits. Facilities in these sub-categories that had not been issued a
stormwater discharge permit prior to 1992 are allowed to be covered under the MSGP, but they
still have analytical monitoring requirements that must be compared to effluent limitation
guidelines. An exceedance of the effluent limitation constitutes a permit violation.
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TABLE 2-6 Select Stormwater Effluent Limitation Guidelines for lllustrative Purposes

Discharges Design Storm | Pollutant Effluent Limitations
Parameters | (max per day)

Phosphate Fertilizer Manufacturing Not specified | Total P 105 mg/L

Runoff (40 C.F.R. 418) Fluoride 75 mg/L

Petroleum Refining (40 C.F.R. 419) Not specified | O&G 15 mg/L
TOC 110 mg/L
BODS5 48 kg/1000 m® flow
COD 360 mg/1000 m® flow
Phenols 0.35 mg/1000 m’ flow
Cr 0.73 mg/1000 m’ flow
Hex Cr 0.062 mg/1000 m® flow
pH 6-9 '

Asphalt Paving and Roofing Emulsion | Not specified | TSS 0.023 kg/m’

Products Runoff (40 C.F.R. 443) 0&G 0.015 kg/m’
pH 6.0-9.0

Cement Manufacturing Material 10 yr, 24 hour | TSS 50 mg/L

Storage Piles Runoff (40 C.F.R. 411) pH 6.0-9.0

Coal Mining (40 C.F.R. 434 Subpart 1yr,24 hour | Fe 7.0 mg/LL

B) Mn 4 mg/L
TSS 70 mg/L
pH 6.0-9.0

Steam Electric Power Generating (40 10 yr, 24 hour | TSS 50 mg/L

C.FR. 423) ‘ pH 6.0-9.0
PCBs No discharge

NOTE: BODS5, biological oxygen demand; COD, chemical oxygen demand;

0&G, oil and grease; PCBs,

polychlorinated biphenyis; TOC, total organic carbon; TSS, total suspended solids. SOURCE: 40 C.F.R.

At the issuance of the Final Storm Water Rule in 1990, EPA envisioned the use of a mix
of general permits and individual permits to better manage the administrative burden associated
with permitting thousands of industrial stormwater point sources. In its original permitting
strategy for industrial stormwater discharges, EPA articulated a four-tier strategy with the
nationwide general permits: Tier 1 was baseline permitting, Tier 2 would incorporate watershed
permits, Tier 3 would be industry category-specific permitting, and Tier 4 would encompass
facility-specific individual permits. In reality, individual permits, which would allow for the
crafting of permit conditions to be better structured to the specific industrial facility based on its
higher potential risk to water quality, and could include adequate monitoring for purposes of
compliance and enforcement, have been sparsely used. Similarly, neither the watershed
permitting strategy nor the industry category-specific permitting strategy has found favor in the
absence of better federal guidance and funding.

Industrial stormwater general permits are issued by the State NPDES Permitting
Authority in NPDES-delegated states, and may be in the form a single statewide permit covering
thousands of industrial permittees or sector-specific stormwater general permits covering less
‘than a hundred facilities. EPA Regions issue the MSGP in states without NPDES-delegated
authority and for facilities on Native Indian and Tribal Lands. EPA’s nationwide 2000 MSGP

presently covers 4,102 facilities.
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Construction Permits

EPA issued the first nationwide construction stormwater general permit (CGP) in
February 1998 (63 Fed. Reg. 7858). The permits are valid for five-year terms. The most recent
CGP was issued in 2005 (68 Fed. Reg. 39087), and the EPA in 2008 administratively continued
the CGP until the end of 2009, when it is expected to have developed effluent guidelines for
construction activity (73 Fed. Reg. 40338). The EPA is presently under court order to develop
effluent limitation guidelines for stormwater discharges from the construction and land
development industry. The construction general permit requires the implementation of
stormwater pollution prevention plans to prevent erosion, control sediment in stormwater
discharges, and manage construction waste materials. Operators of the construction activity are
required to perform visual inspections regularly, but no sampling of stormwater discharge during
rainfall events is required. As with the industrial and municipal permittees, an exceedance of an
effluent limitation incorporated in a permit would be a violation of the CWA and is subject to
penalties.

EPA’s CGP covers construction activity in areas where EPA is the permitting authority,
including Indian lands, Puerto Rico, the District of Columbia, Massachusetts, New Hampshire,
New Mexico, Idaho, Arizona, and Alaska. All other states have been delegated the authority to
issue NPDES permits, and these states issue CGPs based on the EPA model but with subtle
variations. For example the California and Georgia CGPs include monitoring requirements for
construction sites discharging to sediment-impaired waterbodies. Wisconsin requires weekly
inspections and an inspection within 24 hours of a rain event of 0.5 inches or greater. Georgia
imposes discharge limits of an increase of no more than 10 Nephelometric Turbidity Units
(NTU) above background in trout streams and no more than 25 NTU above background in other
types of streams. o »

Permit Creation, Administration, and Requirements

For individual permits, the entity seeking coverage submits an application and one permit
is issued. The conditions of the permit are based on an analysis of information provided in a
rather lengthy permit application by the facility operator about the facility and the discharge.
Generally, it takes six to 18 months for the permittee to compile the application information and
for the permitting authority to finalize the permit. Individual permits are common for medium
and large MS4s (Phase I), small MS4s in a few states (Phase II), and a few industrial activities. -

General permits, on the other hand, are issued by the permitting authority, and interested
parties then submit an Notice of Intent (NOI) to be covered. This mechanism is used where large
numbers of dischargers require permit coverage, such as construction activities, most industrial
activities, and most small MS4s (Phase II). The permit must identify the area of coverage, the
sources covered, and the process for obtaining coverage. Once the permit is issued, a permittee
may submit a NOI and receive coverage either immediately or within a very short time frame
(e.g., 30 days). : .

All permits contain “effluent limitations” or “effluent guidelines,” adherence to which is
required of the permittee. However, the terms (which are synonymous) are agonizingly broad
and encompass (1) meeting numeric pollutant limits in the discharge, (2) using certain SCMs,
and (3) meeting certain design or performance standards. Effluent limitations may be expressed
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as SCMs when numeric limits are infeasible or for stormwater discharges where monitoring data
are insufficient to carry out the purposes and intent of the CWA [122.44(k)]. If EPA has
promulgated numerical “effluent guidelines” for existing and new stormwater sources under
CWA Sections 301, 304, or 306, then the permits must incorporate the “effluent guidelines” as
permit limits.

Effluent limitations can be either technology-based or water quality-based requirements.
Technology-based requirements establish pollutant limits for discharges on what the best
pollution control technology installed for that industry would normally accomplish. Water-
quality based requirements, by contrast, look to the receiving waters to determine the level of
pollution reduction needed for individual sources. There are national technology-based
standards available for many categories of point sources, including many industrial sectors and
municipal wastewater treatment plants. In the absence of national standards, technology-based
requirements are developed on a case-by-case basis using best professional judgment. In
general, BAT is the standard for toxic and non-conventional pollutants, while BCT is the
standard for conventional pollutants. Water quality-based effluent limitations are required where
technology-based limits are found to be insufficient to achieve applicable water quality
standards, including restoring impaired waters, preventing impairments, and protecting high-
quality waters. Limitations must control all pollutants or pollutant parameters that are or may be
discharged at a level which will cause, have reasonable potential to cause, or contribute to an

“excursion above any applicable water quality standard. To distinguish between technology-
based and water quality-based effluent limits, consider that a permittee is required to meet a
numeric pollutant limit in their stormwater discharge. A technology-based limit would be based
on studies of effluent concentrations coming from that technology, while a water quality-based
limit would be based on some assessment of the impact of the discharge on a nearby receiving
water (with the applicable water quality standard being the most conservative choice).

EPA is presently writing stormwater “effluent guidelines” for airport de-icing operations

- and construction/development activity, with an estimated final action date of December 2009.

Permits Prior to 1990

A limited number of individual stormwater permits (perhaps in the low thousands) were
first issued prior to 1990, the period before EPA promulgated regulations specific to stormwater
discharges, and before EPA first received the authority to issue general NPDES permits. These
individual NPDES permits for industrial stormwater discharges, like traditional individual
wastewater NPDES permits, incorporate numerical effluent limits and they impose discharge
monitoring requirements to demonstrate compliance. These facilities were selected for
permitting before 1990, presumably because of the risk they presented to causing or contributing
to the exceedance of water quality standards.

Do Permittees Have to Meet Water Quality Standards in their Effluent?

It is unclear as to whether municipal, industrial, and construction stormwater discharges
must meet water quality standards. Furthermore, even if such discharges were required to meet
water quality standards, the absence of monitoring found within the permits means that
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enforcement of the requirement would be difficult at best. Nonetheless, some sources suggest
that, with the exception of Phase 11 MS4 discharges, EPA’s intent is that stormwater discharges
comply with water quality standards, especially where a TMDL is in place.

First, the EPA Office of General Counsel issued a memorandum in 1991 stating that
- municipal stormwater permits must require that MS4s reduce stormwater pollutant discharges to
the maximum extent practicable and must also comply with water quality standards.
Recognizing the complexity of stormwater, EPA’s 1996 Interim Permitting Approach for Water
Quality-Based Effluent Limitations in Storm Water Permits (61 Fed. Reg. 43761) stated that
stormwater permits should use SCMs in first-term stormwater permits and expanded or better-
tailored SCMs in subsequent term permits to provide for the attainment of water quality
standards. However, where adequate information existed to develop more specific conditions or
limitations to meet water quality standards, these conditions or limitations are to be incorporated
into stormwater permits as necessary and appropriate.

As permitting authorities began to develop TMDL waste load allocations to address
impaired receiving waters, and waste load allocations were assigned to stormwater discharges,
EPA issued a TMDL Stormwater Policy. It stated that stormwater permits must include permit
conditions consistent with the assumptions and requirements of available waste load allocations
(EPA, 2002b). Since waste load allocations derive directly from water quality standards, this
could be interpreted as saying that stormwater discharges must meet water quality standards.
However, EPA expected that most water quality-based effluent limitations for NPDES-regulated
stormwater discharges that implement TMDL waste load allocations would be expressed as
SCMs, and that numeric limits would be used only in rare instances. This is understandable,
given that storm events are dynamic and variable and it would be expensive to monitor all storm
events and discharge points, particularly for MS4s, to demonstrate compliance with a waste load
allocation expressed as a numeric effluent limitation. Effluent limitations expressed as SCMs
appear to be the best interim approach to demonstrate compliance with TMDLs, provided that
these SCMs are reasonably expected to satisfy the waste load allocation in the TMDL. As part
of the TMDL, the NPDES permit must also specify the monitoring necessary to determine
compliance with effluent limitations. Where effluent limits are specified as SCMs, the permit
should specify the monitoring necessary to assess if the load reductions expected from SCM
implementation are achieved (e.g., SCM performance data).

Implementation of the Stormwater Program by States and Municipalities

NPDES-delegated states and Indian Tribes generally utilize the CGP and the MSGP as
model templates for adopting their respective general permits to regulate stormwater discharges
associated with industrial activity, including construction, within their jurisdictions.
Nevertheless, some variations exist. For example, the California CGP requires sampling of
stormwater at construction sites that discharge to surface waters that are listed as being impaired
for sediment. Connecticut’s MSGP regulates stormwater discharges associated with commercial
activity, in addition to industrial activity. With respect to the municipal permits, the variability
with which the stormwater program is implemented reflects the flexibility inherent in the MEP
standard. In the absence of a definite description of MEP or nationwide effluent guidelines
issued by EPA, states and municipalities have not been very rigorous in determining what
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constitutes an adequate level of compliance. This self-defined compliance threshold has been
translated into a wide range of efforts at program implementation.

A number of MS4 programs have been leaders in some areas of program implementation.
For example, Prince George’s County, Maryland, was a pioneer in implementing low impact
development (LID) techniques. Notable efforts have been made by states and municipalities in
the Pacific Northwest, such as Oregon and Washington. California and Florida also are in the
forefront of implementing comprehensive and progressive stormwater programs.

Greater implementation is evident in states that had state stormwater regulations in place
prior to the advent of the national stormwater program (GAO, 2007). Some states issued early
MS4 permits (e.g., California, Florida, Washington, and Wisconsin) prior to the promulgation of
the national stormwater program, while a number of MS4s (e.g., Austin, Texas,; Santa Monica,
California; and Bellevue, Washington) were already implementing comprehensive stormwater
management programs. In addition, some MS4s conducted individual stormwater management
activities, such as street-sweeping, household hazardous waste collection, construction site plan
review, and inspections, prior to the national stormwater program, These areas are more likely
than areas without a stormwater program that predated the EPA program to be successfully
meeting the requirements of the current program. _

One of the obvious differences is the level of interest and effort exercised by coastal
communities or communities in close proximity to a water resource that have immediate access
to the beneficial uses of those resources but also have an immediate view of the impacts of
polluted runoff. That interest may contrast with the less active posture of upstream or further
inland communities that may not be as sensitive and willing to implement more stringent
stormwater programs. A recent report has found that programs with more specific permit
requirements generally result in more comprehensive and progressive stormwater management
programs (TetraTech, 2006a). The report concluded that permittees should be required to
develop measurable goals based on the desired outcomes of the stormwater program.
Furthermore, additional stormwater permit requirements can be expected as more TMDLs are
developed and wasteload allocations must be translated into permit conditions.

GAO Report on Current Status of Implementation

In 2007, the GAO issued a report to determine the impact of EPA’s Stormwater Program
on communities (GAQ, 2007). Some of the relevant findings are that urban stormwater runoff
continues to be a major contributor to the nation’s degraded waters and that stormwater program
implementation has been slow for both Phase I and Phase II communities, with almost 11 percent
of all communities not yet permitted as of fall 2006. Litigation, among other reasons, delayed
the issuance of some permits for years after the application deadlines. As a result, almost all
Phase II and some Phase I communities are still in the early stages of program implementation
although deadlines for permit applications were years ago—16 years for Phase I and six years for
Phase II. EPA has acknowledged that it does not currently have a system in place to measure the
success of the Phase I program on a national scale (EPA, 2000b). Therefore, it is reasonable to
conclude that the level of implementation of the stormwater program ranges widely, from
municipalities having completed a third-term permit (such as Los Angeles County MS4 permit)
to municipalities not yet covered by a Phase I1 MS4 permit.
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The GAO report also indicates that communities’ inconsistent reporting of activities
makes it difficult to evaluate program implementation nationwide. Based on the report’s
findings it seems that little auditing activity has been performed to gauge the status of
implementation and effectiveness in achieving water quality improvements. Most often cited is
the effort by EPA’s Region 9 and the State of California auditors that recently discovered, among
other things, that some MS4s (1) had not developed stormwater management plans, (2) were not -
properly performing an adequate number of inspections to enforce their stormwater ordinances,
and (3) were lax in implementing SCMs at publicly owned construction sites. They also found
that some MS4s were not adequately controlling stormwater runoff at municipally owned and
operated facilities, such as maintenance yards. In response to these findings, EPA issued in
January 2007 an MS4 Program Evaluation Guidance document (EPA, 2007b).

In the absence of a nationwide perspective of the implementation of the stormwater
program, it is hard to make a determination about the program’s success. There are communities
and states that seem to have made great strides in implementing progressive stormwater
programs, but it also seems that overall many programs are still in the early stages of
implementation, while a number of communities are still waiting to obtain coverage under the
MS4 permits. In addition, it appears that there is no national uniform system of tracking success
or cost data. All these unknowns make it very difficult to formulate any definite statements
about how successful the implementation of the program is on a national perspective.

Committee Survey

In order to get a better understanding of how the stormwater program is implemented by
the states, during 2007 the committee conducted two surveys asking states about their monitoring
requirements, compliance determination, and other facts for each program (municipal, industrial,
and construction). For the larger survey, 18 states representing all ten EPA regions responded to
the survey. Both surveys and all responses are found in Appendix C.

As expected, the responding states reported that Phase I MS4s are required to sample
their stormwater discharges for pollutants, although the frequency of sampling and the number of
pollutants being sampled tended to vary. No state reported requiring Phase 11 MS4s to sample
stormwater discharges. Monitoring requirements for industrial stormwater varied by state from
none in Minnesota, Nebraska, and Maine to benchmark monitoring required under the MSGP in
Virginia, New York, and Wyoming. California, Connecticut, and Washington require all
industrial facilities to monitor for select chemical pollutants. Connecticut, additionally, requires
sampling for aquatic toxicity. Most of the responding states do not require construction sites to
do much more than visual monitoring periodically and after rain events. Georgia and
Washington require construction sites to monitor for parameters such as turbidity and pH.
California and Oregon require sampling when the discharge is to a waterbody impaired by
sediment.

As mentioned previously, Phase I MS4s (but not Phase 11 MS4s) are required to address
industrial dischargers within their boundaries. There was considerable variability regarding the
survey questions of whether MS4s can conduct inspections of industrial facilities and what
industries are considered high risk. In all of the responding states except Virginia, the
responders think that MS4s have the authority to inspect industries within their boundaries,
although the extent to which this is done is not clear and, in the committee’s experience, is quite
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rare. Many of the responding states have not identified “high-risk” facilities and targeted them

for compliance scrutiny, although certain categories were felt to be problematic by the state

employee responding to the survey, such as metal foundries, auto salvage yards, metal recyclers, v
cement plants, and saw mills. In California and Washington, however, some of the Phase I MS4
permits have identified high-risk facilities for the municipal permittee to inspect.

Georgia, Maine, Minnesota, Nevada, New York, Vermont, and Washington have State
Guidance Manuals for MS4 implementation, while in California a coalition of municipalities and
the California Department of Transportation have developed MS4 guidance manuals. The rest of
the responding states rely on general guidance provided by the EPA. State guidance manuals for
the implementation of the industrial stormwater program were less common than guidance
manuals for construction activity, with only California and Washington having such guidance
manuals. In contrast, except for Nebraska and Oklahoma, statewide guidance manuals for
erosion and sediment control were available. This may have resulted from the fact that many
states had laws in place that required erosion and sediment control practices during land
development, timber harvesting, and agricultural farming that predated the EPA stormwater
regulations. ‘

In an attempt to determine the level of oversight that a state provides for industrial and
construction operations, the survey asked whether and to whom stormwater pollution prevention
plans (SWPPPs) are submitted. Most of the responding states require the stormwater pollution
prevention plans that industrial facilities prepare to be retained at the facility and produced when
requested by the state. Only Oregon, Vermont, Washington, and Hawaii required industrial
SWPPPs to be submitted to the state when seeking coverage under the MSGP. The practice for
the submittal of construction SWPPPs was similar, except that some states required that SWPPPs
for large construction projects be submitted to the state.

Compliance with the MS4 permit in the responding States is mainly determined through
the evaluation of annual reports and program audits, although no indication was given of the
frequency of audits. Regulators in Maine have monthly meetings with municipalities. The
responding states evaluate compliance with the MSGP by reviewing annual monitoring reports
and conducting inspections of industrial facilities. Connecticut characterized its industrial
inspections as “regular,” Maine inspects industrial facilities twice per five-year permit cycle,
while Vermont performs visual inspections four times a year. No other responding states
specified the frequency of inspections. Inspections and reviews .of the SWPPPs constitute the
main ways for responding states to determine the compliance of sites and facilities covered under
the CGP.

With respect to the extent of actual compliance, few states have such information, partly
because it has not routinely been collected and analyzed. West Virginia has found that, of the
871 permitted industrial facilities in the state, 576 were delinquent in submitting the results of
their benchmark monitoring. Several case studies of compliance rates for municipal, industrial,
and construction sites in Southern California are presented in Box 2-4. The data suggest that
compliance in all three groups is poor, particularly for industrial sites. This may be partly
explained by the preponderance of small businesses covered by the MSGP, whose operators may
have financial difficulty in committing funds to SCMs, or lack a recognition and knowledge of
the stormwater program and its requirements.
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BOX 2-4
Compliance with Stormwater Permits in Southern California

Construction General Permits

In order to determine the compliance of construction sites with the general stormwater permit,
data were collected and analyzed from three sources: (1) an audit performed in June 2004 of the
development construction program of five cities that are permittees in the Los Angeles County MS4
permit (about 44 sites), (2) an audit performed in February 2002 of the development construction program
(among others) of five Ventura County MS4 permittees (about 32 sites), and (3) a review and inspection
of 24 large construction sites (50 acres or greater of disturbed land). These sites accounted for about 5
percent of all construction sites in the region at the time, and they represent both small and large
construction sites. The most common violations on construction sites were paper violations, such as
incomplete SWPPPs and a lack of record keeping. Forty (40) percent of the sites had some type of paper
deficiency. A close second is the absence of erosion and/or sediment control, observed on 30 percent of
the sites. SOURCE: TetraTech (2002, 2006b,c).

Industrial Multi-Sector General Permit

For industrial sites, information was obtained from the following sources: (1) a review of SCM
inspections performed in February 2005 which consisted of 38 sites in the transportation sector; (2) a
review of inspections and non-filer identification information in the plastics sector performed in 2007,
which consisted of about 100 permitted sites among a large number of non-filer sites; and (3) a review of
13 area airport inspections and 55 port tenant inspections at the ports of Los Angeles and Long Beach.
The sites are about 6 percent of the total number of permittees covered by California’s MSGP and
represent some of the major regulated industrial sectors. The most common violations observed at
industrial sites were the lack of implementation of SCMs such as overhead cover, secondary containment
and/or spill control. Sixty (60) percent of the sites had poor housekeeping problems. This was followed
by incomplete stormwater pollution prevention plans (40 percent). (SOURCE: E. Solomon, California
EPA, Los Angeles Regional Water Board, personal communication, 2008).

In another study, the California Water Boards with the assistance of an EPA contractor conducted
inspections of 1,848 industrial stormwater permittees (21 percent of permitted facilities) between 2001
and 2005 (TetraTech, 2006d). Seventy-one (71) percent of the industrial facilities inspected were not in
compliance with the MSGP and 18 percent were identified as a threat to water quality. Fifty-six (56)
percent of facilities that collected one or more water quality samples reported an exceedance of a
benchmark. Facility follow-up inspections indicated that field presence of the California Water Boards
inspectors improved facility compliance with the MSGP.

Municipal Permits

An audit similar to the TetraTech study described above was conducted for 84 Phase | and
Phase |l MS4s in California during the same period (TetraTech, 2006e). The audits found that municipal
maintenance facilities were often deficient in implementing SCMs, MS4 permittees did not obtain
adequate legal authority to implement the program, they were not inspecting industrial facilities and
construction sites or were inspecting them inadequately, and they were unable to evaluate program
effectiveness in improving water quality. Overall, the audits found that programs with more specific permit
requirements generally resulted in more comprehensive and progressive stormwater management
programs. For example, the Los Angeles or San Diego MS4 permits enumerate in detail the permit tasks
such as the frequency of inspection, the types of facilities, and the SCMs to be inspected that permittees
must perform in implementing their stormwater program. The auditors concluded that the specificity of
the provisions enabled the permitting authorities to enforce the MS4 permits and improve the quality of
MS4 discharges.

continues next page
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Box 2-4 Continued
Compliance with Industrial Permits within MS4s '

The EPA and the California EPA Los Angeles Regional Water Board conducted a limited audit of
the inspection program requirements of the Los Angeles County MS4 Permit and the City of Long Beach
MS4 Permit in conjunction with industrial facilities covered under the MSGP within the Ports of Los
Angeles and Long Beach (EPA, 2007c). The Port of Long Beach is covered under a single NOI for its 53
tenant facilities that discharge stormwater associated with industrial activity, while 137 industrial facilities
within the Port of Los Angeles file independent NOls. At the Port of Los Angeles, of the 23 facilities that
were inspected, 30 percent were judged to pose a significant threat to water quality, 43 percent were
determined to have some violations with regard to implementation of SCMs or paperwork requirements,
and 26 percent appeared to be in compliance with the MSGP. At the Port of Long Beach, of the 21 ,
tenant facilities that were inspected, 14 percent were judged to pose a significant threat to water quality,
52 percent were determined to have some deficiencies with regard to implementation of SCMs or
paperwork requirements, and 33 percent appeared to be in full compliance with general permit
requirements. The Port of Long Beach had a more comprehensive stormwater monitoring program which
indicated that several pollutant parameters were above EPA benchmark values. Communication
between the MS4 departments and the ports in both programs appeared deficient. The EPA issued 20
compliance orders for violations of the MSGP, but it did not pursue any action against the MS4s
overseeing the industries because it was outside the scope of the EPA audit.

Another aspect of compliance is the extent to which industrial facilities have identified
themselves and applied for coverage under the state MSGP. Six states responded to the
committee’s survey about that topic; only two of the six (California and Vermont) have made
efforts to determine the numbers of non-filers of an NOI to be covered by the MSGP. In both
cases, the efforts, which involved mailings, telephone calls, and file review, found that the
number of non-filing facilities that should be subject to the MSGP was substantial (see Box 2-5
for California’s data). Duke and Augustenborg (2006) studied this level of compliance (whether
industries are filing an NOI for permit coverage) and found incomplete compliance that is
variable among states and urbanized areas. Texas and Oklahoma had higher levels of permit
coverage than California or Florida.

LOCAL CODES AND ORDINANCES THAT
AFFECT STORMWATER MANAGEMENT

Zoning and building standards, codes, and ordinances have been the basis for city
building in the United States for almost a century. They define how to build to protect the
health, safety, and welfare of the public, and to establish a predictable, although often lengthy
and cumbersome, process for ensuring that built improvements become a well-integrated part of
the larger urban environment. Review processes can be as simple as a walk-through in a local
building department for a minor house remodeling project. In other cases, extended rezoning
processes for larger projects can require several years of planning; multiple public meetings;
multiple reviews by city, state, and federal agencies; and specialized studies to determine
impacts on the natural environment and water, sewer, and transportation systems.
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, BOX 25
Searching for Non-Filers Under the Industrial MSGP in Southern California

The California Water Boards conducted an industrial non-filer identification study between 1995
and 1998 (CA SWB, 1999). The study had three components: (1) to develop a mechanism to identify
facilities subject to the industrial stormwater general permit that had not filed an NOI, which involved a
comparison of commercially available and agency databases with that maintained by the California Water
Boards; (2) to communicate with operators of these facilities to inform them of their responsibility to
comply, which was done using post-mail, telephone calls, and filed verification; and (3) to refer responses
to the communication efforts to the Water Boards for any appropriate follow-up.

About 9 percent of the potential non-filers submitted an NOI after the initial mail contact. About
52 percent of facilities indicated that they were exempt. About 37 percent failed to respond and 16
percent of mailed packages were returned unopened. A follow-up on facilities that claimed they were
exempt indicated that 16 percent of them indeed needed to comply. Similarly 33 percent of facilities that
failed to respond were determined as needing to file NOls. The study suggested that only half of facilities
considered heavy industrial had filed NOls through the first five years of the program (Duke and Shaver,
1999).

The California EPA Los Angeles Regional Water Board and the City of Los Angeles conducted a
study in the City of Los Angeles between January 1998 and June 2000 to identify non-filers and evaluate
compliance by door-to-door visits in industrially zoned areas of the city (Swamikannu et al., 2001). The
field investigations covered industrial zones totaling about 4.2 square miles, or about 22 percent of the
area in the City of Los Angeles zoned for industrial land use. A total of 1,103 of suspected non-filer
facilities were subject to detailed on-site facility investigation. Ninety-three (93) were determined to have
already have submitted NOls, and 436 were determined not to be subject to the industrial stormwater
general permit. The site visits identified 223 potential non-filers, or industrial facilities where site-visit
evidence suggested the facilities probably needed to comply with relevant regulations but that had not
filed NOls or recognized their duty to comply at the time of the visit. Of the facilities identified as potential
non-filers, 202 were identified during detailed on-site investigations, or 18 percent of facilities inspected
with that methodology; and 21 were identified during the less-detailed non-filer assessment visits, or 6
percent of the 379 facilities inspected with that methodology. In total, 295 of the 1,103 facilities visited
under the project (about 27 percent) were known or suspected to be required to file NOIs under the
permit, including 93 facilities that had previously filed NOIs and 202 facilities identified as probably
required to file NOIs based on visual evidence of industrial activities exposed to stormwater. Thus, prior
to the project, only 31 percent of all facilities in the project area needing to comply had submitted an NOI.

There is an overlapping and conflicting maze of codes, regulations, ordinances, and
standards that have a profound influence on the ability to implement stormwater control
measures, although they can be loosely categorized into three areas. Land-use zoning is the first
type of control. Zoning, which was developed in response to unsanitary and unhealthy living
conditions in 19™-century cities, prescribes permitted land uses, building heights, setbacks, and
the arrangement of different types of land uses on a given site. Zoning often requires
improvements that enhance the aesthetic and functional qualities of communities. For example,
ordinances prescribing landscaping, minimum parking requirements, paving types, and related
requirements have been developed to improve the livability of cities. These ordinances have a
significant impact on both how stormwater affects waterbodies and on attempts to mitigate its
impacts.

The second category involves the design and construction of buildings. National and
international building codes and standards, such as the International Building Code, and Uniform
Plumbing, Electrical, and Fire Codes, for example, allow local governments to establish
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minimum requirements for building construction. Because these controls primarily affect
building construction, they have less effect on stormwater discharges than zoning.

The third category includes engineering and infrastructure standards and practices that
govern the design and maintenance of the public realm—streets, roads, utilities rights-of-way,
and urban waterways. Roadway design standards and emergency access requirements have
resulted in contemporary cities that are 30 percent or more pavement, just to accommodate the
movement and storage of vehicles in the public right-of-way. The standards for the construction
of deep utilities—water and sewer lines that are typically located underneath streets—are often
the reason that streets are wider than necessary to safely carry traffic.

Over time, these codes, standards, and practices have become more complex, and they
may no longer support the latest innovations in planning practices. The past 10 to 20 years have
seen a number of innovations in zoning and related building standards. Mixed-use, mixed-
density communities that incorporate traditional patterns of community development (ofien
described as “New Urbanism™), low impact development (LID), and transit-oriented
development are examples of building patterns that challenge traditional zoning and city design
standards. With the exception of LID, proposed new patterns of development and regulations
connected with their implementation rarely incorporate specific guidelines for innovations in
stormwater management, other than to have general references to environmental responsibility,-
ecological restoration, and natural area protection.

The following sections describe in more detail the codes, ordmances and standards that
affect stormwater and our ability to control it, and alternative approaches to developing new
standards and practices that support and encourage effective stormwater management.

Zoning

The primary, traditional purpose of zoning has been to segregate land uses thought to be
incompatible. In practice, zoning is used as a permitting system to prevent new development
from harming existing residents or businesses. Zoning is commonly controlled by local
governments such as counties or cities, though the specifics of the zoning regime are determined
primarily by state planning laws (see Box 2-6 for a discussion of land use acts in Oregon and
Washington).

Zoning involves regulation of the kinds of activities that will be acceptable on particular
lots (such as open space, residential, agricultural, commercial or industrial), the densities at
which those activities can be performed (from low-density housing such as single-family homes
to high-density housing such as high-rise apartment buildings), the height of buildings, the
amount of space structures may occupy, the location of a building on the lot (setbacks), the
proportions of the types of space on a lot (for example, how much landscaped space and how
much paved space), and how much parking must be provided Thus, zoning can have a
significant impact on the amount of impervious area in a development and on what constitutes
allowable stormwater management.

As an example, local parking ordinances are often found within zoning that govern the
size, number, and surface material of parking spaces, as well as the overall geometry of the
parking lot as a whole. The parking demand requirements are tied to particular land uses and
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