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An understanding of the nature of illicit
discharges in urban watersheds is essential
to find, fix and prevent them. This chapter
begins by defining the terms used to
describe illicit discharges, and then reviews
the water quality problems they cause. Next,
the chapter presents the regulatory context
for controlling illicit discharges, and reviews
the experience local communities have
gained in detecting and eliminating them.

1.1 Iimportant Terminology
and Key Concepts

This Manual uses several important terms
throughout the text that merit upfront
explanation. This section defines the
terminology to help program managers
perform important illicit discharge detective
work in their communities. Key concepts
are presented to classify illicit discharges,
generating sites and control techniques.

Hllicit Discharge

The term “illicit discharge’ has many
meanings in regulation' and practice, but we
use a four-part definition in this manual.

1. Illicit discharges are defined as a storm
drain that has measurable flow during
dry weather containing pollutants
and/or pathogens. A storm drain
with measurable flow but containing
no pollutants is simply considered a
discharge.

40 CFR 122.26{b)(2) defines an illicit discharge as any

dissharge to an MS4 that Is not composed entirely of storm
water, except allowabla discharges pursuant to an NPDES
parmit, including those resulting from fire fighting activities.

Hliicit Discharge Detection and Ellmination: A Guidance Manucy

2. Eachllicit discharge has a unique
frequency, composition and mode of
entry in the storm drain system.

3. Itlicit discharges are frequently caused
when the sewage disposal system
interacts with the storm drain system. A
variety of monitoring techniques is used
to locate and eliminate illegal sewage
connections, These techniques trace
sewage flows from the stream or outfall,
and go back up the pipes or conveyances
to reach the problem connection.

4. licit discharges of other pollutants are
produced from specific source areas
and operations known as “generating
sites.” Knowledge about these generating
sites can be helpful to locate and
prevent non-sewage illicit discharges.
Depending on the regulatory status of
specific “generating sites,” education,
enforcement and other pollution
prevention techniques can be used to
manage this class of illicit discharges.

Communities need to define illicit
discharges as part of an illicit discharge
ordinance. Some non-storm water discharges
to the MS4 may be allowable, such as
discharges resulting from fire fighting
activities and air conditioning condensate.
Chapter 4 provides more detail on ordinance
development,
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Storm Drain

A storm drain can be either an enclosed
pipe or an open channel. From a regulatory
standpoint, major storm drains are defined
as enclosed storm drain pipes with a diameter
of 36 inches, or greater or open channels that
drain more than 50 acres. For industrial land
uses, major drains are defined as enclosed
storm drain pipes 12 inches or greater in
diameter and open channels that drain more
than two acres. Minor storm drains are
smaller than these thresholds. Both major and
minor storm drains can be a source of illicit
discharges, and both merit investigation.

Some “pipes” found in urban areas may
look like storm drains but actually serve
other purposes. Examples include foundation
drains, weep holes, culverts, etc. These pipes
are generally not considered storm drains
from a regulatory or practical standpoint.
Small diameter “straight pipes,” however,
are a common source of illicit discharges

in many communities and should be
investigated to determine if they are a
pollutant source.

Not all dry weather storm drain flow
contains pollutants or pathogens. Indeed,
many communities find that storm draing
with dry weather flow are, in fact, relatively
clean, Flow in these drains may be derived
from springs, groundwater seepage, or leaks
from water distribution pipes. Consequently,
field testing and/or water quality sampling
are needed to confirm whether pollutants are
actually present in dry weather flow, in order
to classify them as an illicit discharge.

Discharge Frequency

The frequency of dry weather discharges °
in storm drains is important, and can be
classified as continuous, intermittent or
transitory.

Continuous discharges occur most or all

of the time, are usually easier to detect,

and typically produce the greatest pollutant
load. Intermittent discharges occur over

a shorter period of time (e.g., a few hours
per day or a few days per year). Because
they ate infrequent, intermittent discharges
are hard to detect, but can still represent a
serious water quality problem, depending on
their flow type. Transitory discharges occur
rarely, usually in response to a singular
event such as an industrial spill, ruptured
tank, sewer break, transport accident or
illegat dumping episode. These discharges
are extremely hard to detect with routine
monitoring, but under the right conditions,
can exert severe water quality problems on
downstream receiving waters.

Discharge Flow Types

Dry weather discharges are composed of one
or more possible flow types:

» Sewage and septage flows are produced
from sewer pipes and septic systems.

s Washwater flows are generated from a
wide variety of activities and operations.
Examples inciude discharges of gray
water (laundry) from homes, commercial
carwash wastewater, fleet washing,
commercial laundry wastewater, and
floor washing to shop drains.

* Liquid wastes refers to a wide variety
of flows, such as oil, paint, and process
water (radiator flushing water, plating
bath wastewater, etc.) that enter the
storm drain svstem.

s Tap water flows are derived from
leaks and losses that occur during
the distribution of drinking water in
the water supply system. Tap water
discharges in the storm drain system
may be more prevalent in communities
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with high loss rates (i.e., greater than
15%) in their potable water distribution
system. (source of 15% is from National
Drinking Water Clearinghouse http://
www.nesc.wvu.edu/ndwe/articles/OT/
FAO2/Economics_Water.html)

» Landscape irrigation flows occur when
excess potable water used for residential
or commercial irrigation ends up in the
storm drain system.,

»  Groundwater and spring water flows
occur when the local water table rises
above the bottom elevation of the storm
drain (known as the invert) and enters
the storm drain either through cracks
and joints, or where open channels or
pipes associated with the MS4 may
intercept seeps and springs.

Water quality testing is used to conclusively
identify flow types found in storm drains.
Testing can distinguish illicit flow types
(sewage/septage, washwater and liquid
wastes) from cleaner discharges (tap water,
landscape irrigation and ground water).

Each flow type has a distinct chemical
fingerprint. Table 1 compares the pollutant
fingerprint for different flow types in
Alabama. The chemical fingerprint for each
flow type can differ regionally, so it is a
good idea to develop your own “fingerprint”
library by sampling each local flow type.

In practice, many storm drain discharges
tepresent a blend of several flow types,
particularly at larger outfalls that drain
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. flows often dilute sewage thereby masking
.its presence. Chapter 12 presents several
techniques to help isolate illicit discharges
that are blended with cleaner discharges.
lilicit discharges are also masked by high
volumes of storm water runoff making it
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difficult and frequently impossible to detect
them during wet weather periods.

Mode of Enfry

Iilicit discharges can be further classified
based on how they enter the storm drain
system. The mode of entry can cither be
direct or indirect. Direct entry means that
the discharge is directly connected to the
storm drain pipe through a sewage pipe,
shop drain, or other kind of pipe. Direct
entry usually produces discharges that are
continuous or intermittent. Direct entry
usually occurs when two different kinds of
“plumbing” are improperly connected. The
three main situations where this occurs are:

Sewage cross-conneciions: A sewer pipe that
is improperly connected to the storm drain
system produces a continuous discharge of
raw sewage to the pipe (Figure 1). Sewage
cross-connections can oceur in catchments
where combined sewers or septic systems
are converted to a separate sewer system,
and a few pipes get “crossed.”

Straight pipe: This term refers to relatively
small diameter pipes that intentionally
bypass the sanitary connection or septic
drain fields, producing a direct discharge
into open channels or streams as shown in
Figure 2,

Figure 1: Sewer Pipe Discharging to
the Storm Drain System
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Table 1: Comparative “Fingerprint” (Mean Values) of Flow Types

Flow Type '?;;d’te:: N'H3 Potassium | Conductivity | Fluoride Detergents
: - CaCo3) {mg/L) {mg/L) (MS/cm) (mg/L) {mg/L)
Sawage 50 (0.26)* | 25 (0.53) 12(0.21)" | 1215 (0.45)* | 0.7 (0.1)* 9.7 (017)*
Septage** 57(0.36) 87 (0.4) 19 (0.42) 502 (0.42) | 0.93(0.39) | 3.3(1.33)
Laundry Washwater 45 (0.33) 3.2 {0.89) 6.5(0.78) | 463.5(0.88) | 0.85(0.4) | 758 {0.27)
Car Washwater 71 (0.27) 0.9 (1.4) 3.6 {0.67) 274 {0.45) 1.2 (1.56) 140 (0.2)
Plating Bath (Liguid
Industrial Waste**) 1430 (0.32) | 66 (0.66) | 1009 (1.24) | 10352 (0.45) | 5.1(0.47) 6.8 (0.68)
Radiator Flushing
{Liquid Industrial
Waste**) 5.6 (1.88) 26 (0.89) | 2801 (0.13) | 3280(0.21) | 149 {0.16) 15 (0.11)
Tap Water 52(0.27) [<0.06 (0.55)| 1.3(0.37) 140 (0.07) | 0.94 (0.07) 0 (NA)
Groundwater 38(0.19) | 0.06(1.35) | 3.1(0.55) 149 (0.24) | 013{0.93) 0 (NA)
Landscape Irrigation 53 (0.13) 1.3 (1.12) 5.6 (0.5) 180 (0.1) 0.61 (0.35) 0 (NA)

* The number In parentheses after each concentration Is the Coetficiont of Variation; NA = Not Applicable
** All values are from Tuscaloosa, AL marnifforing except g
Sources. Pitt {profect support material) and Pitt et al. (1993}

vid wastes and septage, which are from Birmingham, AL.

- Figure 2: Direct Discharge -
from a Straight Pipe

Industrial and commercial cross-
connections. I'hese occur when a drain

pipe is improperly connected to the storm
drain system producing a discharge of wash
water, process water or other inappropriate
flows tnto the storm drain pipe. A floor

shop drain that is illicitly connected to the
storm drain system is illustrated in Figure 3.

Sewage has the greatest potential to
produce direct illicit discharges within
any urbanh subwatershed, regardless of
the diverse land uses that it comprises.
The most commonly reported sewage-

related direct discharges are broken

sanitary sewer lines (81% of survey

respondents), cross-connections (71%
|- of survey respondents), and straight
~ ‘pipe discharges (38% of survey
respondents). (CWP, 2002),

Older industrial areas tend to have a higher
potential for illicit cross-connections.

Indirect entry means that flows generated
outside the storm drain system enter through
storm drain inlets or by infiltrating through
the joints of the pipe. Generally, indirect
modes of entry produce intermittent or
transitory discharges, with the exception of
groundwater seepage. The five main modes
of indirect entry for discharges include:

Groundwater seepage into the storm drain
pipe. Seepage frequently occurs in storm
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drains after long periods of above average
rainfall. Seepage discharges can be either
continuous or intermittent, depending on
the depth of the water table and the season.
Groundwater seepage usually consists of
relatively clean water that is not an illicit
discharge by itself, but can mask other illicit
discharges. If storm drains are located close
to sanitary sewers, groundwater seepage
may intermingle with difuted sewage.

Spills that enter the storm drain system at
an inlet: These transitory discharges occur
when a spill travels across an impervious
surface and enters a storm drain inlet. Spills
can occur at many industrial, commercial
and transport-related sites. A very common
example is an oil or gas spill from an
accident that then travels across the road and
into the storm drain system (Figure 4).

Dumping a liguid into a siorm drain inlet:
This type of transitory discharge is created
when liquid wastes such as oil, grease, paint,
solvents, and various automotive fluids are
dumped into the storm drain (Figure 5).
Liquid dumping occurs intermittently at
sites that improperly dispose of rinse water
and wash water during maintenance and

Fhote courtosy of Bill Sta 4 £

Figure 3: A common industrial cross
connection is a floor drain that is illicitly
connected to a storm drain
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cleanup operations. A common example is
cleaning deep fryers in the parking lot of
fast food operations.

Qutdoor washing activities that create flow
to a storm drain inlet: Outdoor washing may
or may not be an illicit discharge, depending
on the nature of the generating site that
produces the wash water. For example,
hosing off individual sidewalks and
driveways may not generate significant flows
or pollutant Joads. On the other hand, routine
washing of fueling areas, outdoor storage
areas, and parking lots (power washing), and
construction equipment cleanouts may result
in unacceptable pollutant loads (Figure 6).

Non-target irvigation from landscaping

or lawns that reaches the storm drain
system. Irrigation can produce intermittent
discharges from over-watering or
misdirected sprinklers that send tap water
over impervious arcas (Figure 7). In some
instances, non-target irrigation can produce
unacceptable loads of nutrients, organic
matter or pesticides. The most common
example is a discharge from commercial
landscaping arcas adjacent to parking lots
connected to the storm drain system.
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Figure 4: Accident spills are significant
sources of illicit discharges to the storm
drain system




Chapter 1: The Baslcs of Mlictt Discharges

Figure 6: Routine outdoor washing and
rinsing can cause illicit discharges

gy

Figure 7: Non-target landscaping

irrigation water

Land Use and Potential Generating
Sites

Land use can predict the potential for
indirect discharges, which are often
intermittent or transitory, Many indirect
discharges can be identified and prevented
GGing the conccpt of “geiciaiiny siis,”
which are sites where common operations
can generate indirect discharges in a
community. Both research and program
expericnce indicate that a small subset of
generating sites within a broader land use
category can produce most of the indirect

discharges. Consequently, the density

of potential generating sites within a
subwatershed may be a good indicator-of the
severity of local illicit discharge problems.
Some common generating sites within major
land use categories are listed in Table 2, and
descrihed halmy

Residential Generating Sites: Failing

septic systems were the most common
residential discharge reported in 33% of
IDDE programs surveyed (CWP, 2002). In
addition, indirect residential discharges were
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also frequently detected in 20% of the IDDE
programs surveyed, which consisted of oil
dumping, irrigation overflows, swimming
pool discharges, and car washing, Many
indirect discharges are caused by common
residential behaviors and may not be
classified as “illicit” even though they can
contribute to water quality problems. With
the exception of failing septic systems and
oil dumping, most communities have chosen
education rather than enforcement as the

- primary tool to prevent illicit discharges
from residential areas.

Commercial Generating Sites: Illicit
discharges from commercial sites were
reported as frequent in almost 20% of local
IDDE programs surveyed (CWP, 2002).
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Typical commercial discharge generators
included operations such as outdoor
washing; disposal of food wastes; car
fueling, repair, and washing; parking

lot power washing; and poor dumpster
management. Recreational areas, such

as marinas and campgrounds, were also
reported to be a notable source of sewage
discharges, It is important to note that

not all businesses within a generating
category actually produce illicit discharges;
generally only a relatively small fraction
do. Consequently, on-site inspections of
individual businesses are needed to confirm
whether a property is actually a generating
site.

Sewage can also be linked to 5|gmﬁcanT indirect I”ICI‘I‘ dlschar'ges in the form of
sanitary sewer overflows (52% of survey respondents), sewage infiltration/inflow
(48% of survey respondents), and sewage dumping from recreational vehicles (33% of

. survey respondents) (CWP, 2002).
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Table' 2: Land Uses, Generating Sites and Activities That Produce Indirect Discharges

Land Use Generating Site Activity that Produces Discharge
Residential | e Apartments « Car Washing
* Multi-family » Driveway Cleaning
* Single Family Detached * Dumping/Spills {e.g., leaf litter and RV/boat
holding tank effluent)
¢ Equipment Washdowns
¢ Lawn/Landscape Watering
» Septic Systam Maintenance
» Bwimming Pool Discharges
Commercial | e Campgrounds/RV parks * Building Maintenance (power washing)
¢ Car Dealers/Rental Car Companies |+ Dumping/Spills
* Car Washes » Landscaping/Grounds Care (irrigation)
» Commercial Laundry/Dry Cleaning | * Outdoor Fluid Storage
* Gas Stations/Auto Repair Shops « Parking Lot Maintenance (power washing)
e Marinas » ‘ehicle Fueling
 Nurseries and Garden Centers * Vehicle Maintenance/Repair
« Oil Change Shops ¢ Vehicle Washing .
+ Restaurants » Washdown of greasy equipment and grease
e Swimming Pools traps
Industrial [ e Auto recyclers + All commercial activities
» Beverages and brewing  Industrial process water or rinse water
e Construction vehicle washouts s Loading and un-loading area washdowns
¢ Distribution centers + Outdoor material storage (fluids)
* Food processing
¢« Garbage truck washouts
s Marinas, boat building and repair
s Metal plating operations
¢ Paper and wood products
s Petroleum storage and refining
s Printing
Institutional | e Cemeteries « Building Maintenance (e.g., power washing)
¢ Churches ¢ Dumping/Spills
» Corporate Campuses * Landscaping/Grounds Care (irrigation)
* Hospitals *» Parking Lot Maintenance (power washing)
s Schools and Universitios - » Vehicle Washing
Municipal |« Airports + Building Maintenance (power washing)
e Landfills e Dumping/Spills . :
» Maintenance Depots * Landscaping/Grounds Care (irrigation)
» urivipai Fieel Siorage Areas © Cuildou Fiuid Sturage
e Ports » Parking Lot Maintenance (power washing)
» Public Works Yards ¢ Road Maintenance
s Streets and Highways * Spill Prevention/Response
s Vehicle Fueling
» Vehicle Maintenance/Repair
+ Vehicle Washing
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