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OUTFALL RECONNAISSANCE INVENTORY/ SAMPLE COLLECTION FIELD SHEET

Section 1 Bacl_&g;ound Data

O Commercial

Subwatershed Cutfall ID

Today’s date. Time {(Military)

Investigators: Form completed by

Temperature {°F} I Ranfall in}  Last 24 hours Last 48 hours:

Latitude | Longitude: GPS Unit GPS LMK #
Camera Photo #s:

Land Use in Drainage Area (Check all that apply)

O Industrial [ Open Space

[ Ultra-Urban Residential [ Insututionat

[] Suburban Residential Other.

Known Industrnes

Notes (¢ g, ongin of outfall, if known)

Section 2: Qutfall Description

LOCATION MATERIAL SHAPE DIMENSIONS (IN.) SUBMERGED
O rcer O cmp [ Circuler [ single Diameter/Dimensions In Water-
O No
Opve CJHDPE | [ Eliptrcal [ Double O Partially
O Fully
O Closed Pipe O Steel O Box [ Triple
With Sediment
O Other [ Other ] Other O Ne
[ Partially
O Fully
[J Concrete 7
[ Trapezoid Deplh
[ Earthen ///
[C] Open drainage [ Parabolic Top Width:
O rip-rap /
O other _____ Bottom Width
[ Other %
[ 1n-Stream (applicable when collecting samples)
Flow Present? ] Yes O No If No, Skip 1o Section §
Flow Description g .
(f present) [ Trickle [0 Moderaie  [] Substantial
Section 3: Quantitative Characterization
FIELD DATA FOR FLOWING OUTFALLS
PARAMETER RESULT UNIT EQUIPMENT
Volume Liter Botile
COFiow #1
Time to Nl Sec
Flow depth In Tape measure
DJFlow #2 Flow wadth " Fi, In Tape measure
Measured length - " Ft, In Tape measure
Time of travel 8 Stop walch
Temperature °F Thermometer
pH pH Unmits Test stnip/Probe
Ammonia mg/L Test strip
iificit Discharge Detection and Elimination: Technical Appendices D-3
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Ilicit Discharge Hotline Incident Tracking Sheel

Incident ID:

Responder Information

Call taken by: Call date:

Call time: Precipitation {inches) in past 24-48 hrs:

Reporter Information

Incident time:

Incident date:

Caller contact information {optional):

Incident Location (complete one or more below)

Latitude and longitude:

Stream address or outfall #:

Closest street address:

Nearby landmark:

Primary Location Description | Secondary Location Description:

] Stream corridor
(/n or adjaceny 10 stream)

] Outfall

[ In-stream fiow [] Along banks

[ Upland area
{Land not adjacent to stream)

[C] Near storm drain

[ ] Near other water source (storm water pond, wetland, elc.):

Narrative description of location:

Upland Problem Indicator Description

(] Dumping

[] Oilfsolvents/chemicals [] Sewage

[] Wash water, suds, etc.

[] Other:

Stream Corridor Problem Indicator Description

(I None [} Sewage [J Rancid/Sour [] Petroleum (gas)
Qdor

LI Sulfide (rotten cggs); [[] Other: Describe in “Narrative” section

natural gas

] “Normal” {T] il sheen [J Cloudy [ Suds
Appearance

[] Other: Describe in “Narrative” section

oatabl ) None: [] Sewage (toilet paper, etc) [ Algae () Dead fish

Floatables

[ Other: Describe in “Narrative” section

Narrative description of problem indicators:

Suspected Violator (name, personal or vehicle description, license plate #, ete.):

licit Discharge Detection and Elimination: Technical Appendices C-11




Investigation Notes

Initial investigation date:

Investigators:

] No investigation made

Reason:

[ Referred to different department/agency:

Department/Agency:

[ Investigated: No action necessary

[ Investigated: Requires action

Description of actions:

Hours between call and investigation:

Hours to close incident:

Date case closed:

Notes:

C-12
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IDDE - Call List
Title: Sewer Dye Testing Procedure

Sewer dye testing is used to study the flow or migration of water from one area to
another. Examples are to verify discharge locations of storm sewer lines, check for illicit
connections between storm and sanitary sewers, or verify the integrity of sewer lines.
Because of the brilliant colors used, they often cause concem to the general public when
they show up down stream. Sewer dyes used by City employees and contractors shall
be non-toxic and biodegradable. A current MSDS sheet should be readily available
during its use. Sewer dye comes in tablets, liquids, powders, and wax. It also comes in
many florescent/brilliant colors including red, green, yellow, and blue. Sewer dyes shall
be used in accordance to the manufactures instructions.

The following people will be notified by telephone (at least 1 hour) on each day
prior to dying a pipeline, catch basin, manhole, roof drain, etc. Sewer dye testing
notification is required to be done by the person {(or direct supervisor) doing the
testing.

1. Emergency Management Coordinator @ (308) 233-3225

2. City of Kearney Police Department @ (308) 237-2104

3. City of Kearney Fire Department @ (308) 233-3203

4. City of Kearney Utility Department @ (308) 233-3268

5. City of Kearney WWTP Superintendent @ (308) 233-3715

6. City of Kearney Transportation/Street Department @ (308) 233-3218

The following information should be relayed:
* Date, Time and Location of Testing
* Reason for Testing
¢ Color of Dye
* Anticipated Surface Water or System to be Affected
(NPPD Canal / N. Channel Platte River / Wood River / Specify any
local water body: Kearney Lake, Light House Point Lake / etc)

* On-site Contact Information
(Name / Company / Telephone Number)

When notified, these people will be able to respond to concemed citizen's calls in regard
to dye testing. They will be able to say that it is routine water testing and the dyes,
although colorful, pose no harm to the environment.

Any conclusions drawn from storm sewer dye testing can be reviewed at City Hall, in the
Storm Water Program Managers office.

Responsible Party: City of Keamey, Public Works Department
Contact: Storm Water Program Manager (308) 233-3273
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Chapter 11: The Outfoll Reconnaissance Inventory

Chapter 11: The Ouftfall Reconnaissance Inventory

This chapter describes a simple field
assessment known as the Qutfall
Reconnaissance Inventory (ORI). The ORI
is designed to fix the geospatial location and
record basic characteristics of individual
storm drain outfalls, evaluate suspect
outtalls, and assess the severity of illicit
discharge problems in a community. Field
crews should walk all natural and man-
made streams channels with perennial and
intermittent flow, even if they do not appear
on available maps (Figure 19). The goal

is to complete the ORI on every stream
mile in the MS4 within the first permit
cycle, starting with priority subwatersheds
identified during the desktop analysis.

The results of the ORI are then used to

help guide future outfall monitoring and
discharge prevention efforts.

1.1 Getting Started

The ORI requires modest mapping, field
equipment, staffing and training resources.
A complete list of the required and optional
resources needed to perform an ORI 15
presented in Table 30. The ORI can be
combined with other stream assessment

Figure 19: Walk all streams and
constructed open channels

tools, and may be supplemented by simple
indicator monitoring. Ideally, a Phase 11
community should plan on surveying its
entire drainage network at least once over
the course of each five-year permit cycle.
Experience suggests that 1t may take up to
three stream walks to identify all outfalls,

Best Times fo Start

Timing is important when scheduling ORI
field work. In most regions of the country,
spring and fall are the best seasons to perform
the ORI Other seasons typically have
challenges such as over-grown vegetation or
high groundwater that mask illicit discharges,
or make ORI data hard to interpret®.

Prolonged dry periods during the non-
growing season with low groundwater levels
are optimal conditions for performing an ORL
Table 31 summarizes some of the regional
factors to consider when scheduling ORI
surveys in your community. Daily weather
patterns also determine whether ORI field
work should proceed. In general, ORI field
work should be conducted at least 48 hours
after the last runoff-producing rain event,

Field Maps

The ficld maps needed for the ORI are

normally generated during the desktop
assessment phase of the IDDE program
described in Chapter 5. This section

9 Upon initial program start-up, lhe OR/ should be conducted
during pariods of low groundwalter to more easily identify
likely ifl:cit discharges. Howevar, il should be noled Lhat high
waler tables can increase sewage contaminalion in storm
drain netwarks due lo infiltralion and infiow interactions
Therefore, In certain situations, seasonal ORI surveys may
be useful al idenlfying these lypes of discharges. Diagnosis
of [his source of conlaminalion, howaver, can be challenging.

Hicit Discharge Detection and Elimination: A Guidance Manual o7



Chapter 11: The Outfall Reconncussance Inventory

Table!30: Resources Needed to Conduct|the ORI

MNeed Area Minimum Needed Optional but Helpful
Mapping + Roads ¢ Known problem areas
» Streams ¢ Major land uses
» Qutfalls
» Specific industries
» Storm drain network
» SiC-coded buildings
+ Seplics
Field + 5 one-liter sample bottles « Portable Specirophotometer and
Equipment |« Backpack reagents (can ba shared among crews)
« Camera (preferably digital) » Insect repellant
» Cell phanes or hand-held radios = Machete/clippers
s Clip boards and pencils = Sanltary wipes or bicdegradable soap
« Field sheets = Wide-mouth container to measure flow
« First aid kit * Test strips or probes {e.g., pH and
s Flash light or head lamp ammonia)
s GPS unit
« Spray paint (or other marker)
= Surgical gloves
¢ Tape measure
= Temperature probe
» Waders (snake proof where necessary)
* Walch with a second hand !
Staff = Basic lraining on fisld methodology e Abilily to track discharges up the 1
« Minimum two slaff per crew drainage system f
» Knowledge of drainage area, to idenufy
' probable sources.
= Knowledge of basic chemistry and i
l bialogy |

Preferrad Condition

Reason

Notes/Regional Factors

Low groundwater (e.g..
very few flowing outfalls)

No rljnaff-producing rainfali
within 48 hours

" High groundwater can
I confound results

| Reduces the confounding
influence of storm water

In cold regions, do not conduct the ORI in the
early spring. when the ground is saturated from
snowmelt.

The-specific time frame may vary depending on
the drainage system.

Dry Season Allows for more days of Applies in regions of the country with a "wet/
field work dry seasonal pattern.” This paltern is most
pronounced in states hordering or slightly interior
- to ha Gulf of Mexico or the Pacific Ocean.
Leaf Off Dense vegetation makes | Dense vegetation is most problematic in the
finding outlalls difficult southeastern Unlted Slates.
This criterion is helpful buf not required.
o2 iflicit Discharge Detection and Elirmination; A Gudance Manual



provides guidance on the basic requirements
tor good field maps. First. ORI tield maps
do not need to be faney, The scale and

level of mapping detail will vary based on
preferences and navigational skills of field
erews. At a minimum. maps should have
Tabeled streets and hydrologic features
(L.SGS blue line streams, wetlands. and
lakes), so tield erews can orient themselves
and record their findings spatially.

Ficld maps should delineate the contributing
drainage area to major outfalls, but only if
they are readily available. Urban Tandmarks
such as land use, property boundaries, and
storm drain infrastructure are also quite
useful in the field. ORT field maps should be
used to check the accuracy and quality of
pre-existing mapping information. such as
the location of outfalls and stream ongins.

Basic street maps offer the advantage of
simplicity. availubility, and well-labeled
road networks and urban landmarks.
Supplemental maps such as a 17 20007
scale USGS Quad sheet or finer scale acrial
photograph are also recommended for

the field. USGS Quad sheets are readily
available and display major transportation
nctworks and landmarks. “blue line™
streams. wetlands. and topography. Quad
maps may be adequate tor less developed
subwatersheds, but are not always accurate
in more urban subwatersheds.

Recent aerial phatographs may provide

the best opportunity to navigate the
subwatershed and assess existing land
cover. Aeral photos, however, may lack
topography and road names, can be costly,
and are hard to record field notes on due to
their darkness. GI1S-ready aerial photos and
US(rs Quad sheets can be downleaded from
the internet or obtained {rom local planning,
parks. or public works agencies.

theit Discharge Defechon and Fiimination: A Guidance Manuct
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Field Sheets

ORI field sheets are used to record
deseriptive and quantitative information
about each outfall inventoried in the field.
Datu from the lield sheets represent the
hutlding blocks of an ourfall racking system
allowing program managers to improve
[DDE monitoring and management. A
copy of the ORI field sheet 1s provided

in Appendix 1), and is also available as

a Microsoft Word®™ document. Program
managers should modify the field sheet
to meet the specific needs and unique
conditions n their community.

Field crews should also carry an
authorization letter and a list of emergency
phone numbers to report any emergency
leaks, spills, obvious illicit discharges

or other water quality problems to the
appropriate local autharities directly trom
the field. Local law enforcement agencies
maty also need o be made aware of the
field wark. Figure 20 shows an example of
a water pollution emergency contact lisg
developed by Montgomery County, MD.

Equipment

Basic field equipment needed for the ORI
includes waders. a measuring tape. watch,
camiera. GPS unit, and surgical gloves (sce
Table 30). GPS unit« and digital cameras are
usually the most expensive equipment items;
however, some local agencies may alreads
iave them for other applications. Adequate
ranging, water-resistant, downloadable

GPS units can be purchased for less than
$150. Digital cameras are preferred and

can cost between $2(H) and S400), however,
comentional or disposable cameras can also
work. as long as they have flashes. Hand-
held data recorders and cuslomized sottwire
can be used to record text, phatos, and GPS
coordinates electronically in the field. While

23



Chapter 11: The Quifall Reconnaissance inventory

these technologies can eliminate field sheets
and data entry procedures, they can be quite
expensive. Field crews should always carry
basic safety items, such as cell phones,
surgical gloves, and first aid kits.

Staffing

The ORI requires at least a two-person
crew, for safety and logistics. Three person
crews provide greater safety and flexibility,
which helps divide tasks, allows one person
Lo assess adjacent land uses, and facilitates
tracing outfalls to their source. All crew
members should be trained on how to
complete the ORI and should have a basic
understanding of illicit discharges and their
water quality impact. ORI crews can be
staffed by trained voluntcers, watershed
groups and college interns. Experienced
crews can normally expect to cover two to
three stream miles per day, depending on
stream access and outfall density.

1.2 Desktop Analysis to
Support the ORI

Two tasks need to be done in the office
before heading oul to the ficld. The major
ORI preparation tasks include estimating

the total stream and channel mileage in the
subwatershed and penerating field maps. The
total mileage helps program managers scope
out how long the ORI will take and how
much it will cost, As discussed before, field
maps are an indispensable navigational aid
for field crews working in the subwatershed.

Delineating Survey Reaches

ORI field maps should contain a preliminary
delineation of survey reaches. The stream
network within your subwatershed should
be delineated into discrete segments of
relatively uniform character. Delineating
survey reaches provides good stopping

and starting points for field crews, which

i

I

$pring
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Wik arl Wl bt pepciord

PRFT: 240-T77- 7700 Doysrs houn €
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Figure 20: Example of a comprehensive emergency contact list

for Montgomery County, MD
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15 usetul from a data management and

logistics standpoint. Each survey reach

should have its own unique identifying
number to facilitate ORT data analysis and
mterpretation. Figure 21 iHustrates some
tips for delincating survey reaches, and
additional guidance is offered below:

e  Survey reaches should be established
ahove the confluence of streams and
between road crossings that serve as a
convenient access point.

s Survey reaches should be defined at the
transition between myjor changes in land
use in the stream corridor (e, torested

land to commercial area).

*  Survey reaches should generally
be limited to a quarter mile or less
in length. Survey reaches in lightly

Chapter 11 The Quital Reconnansance invontory

developed subwatersheds can be

longer than those in more developed
subwatersheds, particularly if uniform
stream corridor conditions are expected
throughout the survey reach.

*  Acuess through private or public
property should be considered when
delineating survey reaches as permission
may be required.

It should be noted that initial feld maps

are not always accurate, and changes may
need to be made in the field to adjust survey
reaches to account for conditions such as
underground streams, missing streams or
long culverts. Nevertheless, upfront time
invested in delineating survey reaches makes
it easier for field crews to perform the ORI

T N
; AN

Figure 21: Various physical factors control how survey reaches are delineated. {a) Survey reaches
based on the confluence of stream tributaries. (b) A long tributary split into % mile survey reaches.
{c) Based on a major road crossing {include the culvert in the downstream reach). (d) Based an
significant changes in land use (significant changes in siream features often occur at road crossings,
and these crossings often define Ihe breakpoints between survey reaches).

et Discharge Detecton and Eimination: A Guidance Mariugl 25



Chapter 11: The Outfail Reconnaissance Inventory

11.3 Completing the ORI

Field crews conduct an ORI by walking

all streams and channels to find outfalls,
record their location spatially with a GPS
unit and physically mark them with spray
paint or other permanent marker, Crews also
photograph each outfall and characterize its
dimensions, shape, and component material,
and record observations on basic sensory
and physical indicators, If dry weather flow
oceurs al the outfall, additional flow and
water quality data are collected. Field crews
may also use field probes or test strips to
measure indicators such as temperature, pH,
and amimonia at flowing outfalls.

The ORI field sheet is divided into eight
sections that address both flowing and non-
flowing outfalls (Appendix D}. Guidance
on completing each section of the ORI field
sheet is presented below.

Outfalls to Re'r;or_d _

‘Table 32: Ouifallstolinclude’in the/Screening’

Qutffalls to Survey

The ORI applies to all outfalls encountered
during the stream walk, regardless of
diameter, with a few exceptions noted in
Table 32. Common outfall conditions seen
in communities are illustrated in Figure 22
As arule, crews should only omit an outfall
if they can definitively conclude it has no
potential to contribute to a transitory illicit
discharge. While EPA’s Phase | guidance
only targeted major outfalls (diameter of 36
inches or greater), documenting all outtalls
is recommended, since smaller pipes make
up the majority of all outfalls and frequently
have illicit discharges (Pitt ef a/., 1993 and
Lalor, 1994). A separate ORI field sheet
should be completed for each outfall.

Outfalls to Skip

= Both large and small diameter pipes that appear to be
part of the storm drain infrastructure

* Qutfalls that appear to be piped headwater streams
+ Field connectlions to culverts

» Submerged or partially submerged outfalls

« Qutfalls thal are blocked with debris or sedlment
deposits

* Pipes that appear to be oulfalls from storm water
treatment practices

| « Small diameter ductile iron pipes

|
| = Pipes that appear to only drain roof downspouts but that

are subsurface, preventing definitive confirmation

» Drop inlets from reads in culverts (unless
evidence of lllegal dumping, dumpster
ieaks, efc.}

=« Cross-drainage culveris in transporlation
right-of-way (i.e., can see daylight al other
end)

* Weep holes

» Flexible HDPE pipes that are known o
serve as slope drains

« Pipes that are clearly connected to roof
downspouls via above-ground connections

S6 thicit Discharge Detection and Elimination. A Guldance Manual



Small diameter {<2") HDPE: Often a
sump pump {lega!), or may be used

Chapter 11: The Qutfal Reconnaissance iInventory

4-6" HDPE; Check if rocf leader
connaction (legal)

Field conneclion 1o inside of culvert:
Always mark and record

= :2':._11.1'1:_'._, R

Elhptical RCP: Measure both
horizontal and vertical diameters

fg:_, T o s

)
+
=

-'ﬂ-f

Double RCP round pipes; Mark as
separate outfalls uniess knownr to
connect immediately up-prpe

to discharge laundry water (illicil)

Culvert (can see lo other side);
Don't mark as an oulfall

CMP outfall; Crews should alsc nole
upstream sewer crossing.

Open channel "chute” from
commercial parking lot; Very unlikely
iheit discharge. Mark, bul do not
return o szmplo {unless thera is an

obvious probiem)

Small diameter PVC pipe; Mark, and
lock up-pipe to find the origin

Box shaped outfall

CMP round pipe with two ween
holes at bridge crossing. (Don't
mark weep holes)

Figure 22: Typical Outfall Types Found in the Field

Hiiert Discharge Detection and Efirmination: A Guidance Manual



Chapter 11 The Outfall Reconnaissance invenfory

Obvious Discharges

Field crews may occasionally encounter an
obvious illicit discharge of sewage or other
pollutants, typified by high turbidity, odors,
floatables and unusual colors. When obvious
discharges are encountered, ficld crews
should STOP the ORI survey, track down
the source of the discharge and imnediately
contact the appropriate water pollution
agency for enforcement. Crews should
photo-document the discharge, estimate its
fiow volume and collect a sample for water
quality analysis (if this can be done safely).
All three kinds of evidence are extremely
helpful to support subsequent enforcement,
Chapter 13 provides details on techniques to
track down individual discharges.

11.4 ORI Section 1 -
Background Data

The first section of the ORI field sheet is
used to record basic data about the survey,
including time of day, GPS coordinates for
the outfall, field crew members, and current

Section 1: Background Data

and past weatler conditions (Figure 23).
Much of the information in this section 15
self-explanatory, and is used to create an
accurate record of when, where, and under
what conditions ORT data were collected.

Every outfall should be photographed

and marked by directly writing a unique
identifying mumber on each outfall that
serves as its subwatershed “address™ (Figure
24). Crews can use spray paint or another
temporary marker to mark outfalls, but

may decide to replace temporary markings
with permanent ones if the ORI is repeated
later. Markings help crews confirm outfall
locations during future investigations, and
gives citizens a better way to report the
location of spills or discharges when calling
a water pollution hotline. Crews should
mark the spatial location of all outfalls they
encounter directly on field maps, and record
the coordinates with a GPS unit that is
accurate to within 10 feet. Crews should take
a digital photo of cach outfall, and record
photo numbers in Section 1 of the field sheet.

O Commercral

Subwatershed: Crartull 113
o T T e -
“lmn-;;\—u;mrm: : o a . - Form cnmplém! ’:13;777 - o
_T;;;;:nl.;lutc(“l-‘;: o 1’ Rainfall fm.]-: i;l;l-ld-hum.n: - I_Jm_-QSh:m.

Laliude- | Longtade [ GPs v arsiMks

Canwra Photo K
_fa;rdTJ;c;l Drwinage Area (Cheek 24 that apply)

O Industrial O Open Spmce

T Ultra-Urban Resideonal (O insurutonal

[T Suburban Resudential Otheer.

Known Industrics:

Notes (c.e.. angn of vatfall. if knovn):

Figure 23: Section 1 of the ORI Field Sheet
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Figure 24: Labeling an outfall
(a variety of outfall naming
conventions can be used)

The land use of the drainage area contributing
10 the outtall should also be recorded. This
may not always be easy to characterize at

Chaptar 11: The Outfan Reconnaissance lnventory

large diameter outfills that drain dozens

or even hundreds of acres (unless you have
acrial photographs). On the other hand,

land use can he casily observed at smaller
diameter putialls, and in somwe cases, the
spectfic origin can be found (e.g.. a roof
leader or a parking lot; Figure 235y, The
specific origin should he recorded in the
“notes™ portion of Section 1 on the field sheel.

11.5 ORI Section 2 - Qutfall
Description

This part of the ORI field sheet is where
basic outtall characteristics are noted
{Figure 26). These include material, and
presence of flow at the outtall, as well as
the pipe’s dimensions (Figure 27). These
measurements are used to confirm and
supplement existing storm drain maps (i
they are available). Many commwnities only
map storm drain outlalls that exceed a given
pipe diameter. and may not contain data on
the material and condition of the pipe.

Figure 25: The origin of this corrugated plastic pipe was determined to be a
reof leader from the house up the hill.

hicit Discharge Detachon and Elirmination: A Guidance Manuai 0



Chapter 11" The Oulfal! Reconnaissance inventory

Section 2 ol the field sheet also asks it the submergence, deposition and flow at outfalls.
outfall is submerged in water or obstructed It no flow is abserved at the outfall, vou can
by sediment and the amount of flow, 1f skip the next two sections of the ORI field
present. Figure 28 provides some photos sheet and continue with Section 5.

that illustrate how to characterize relative

Section 2: Outlall Description

LOCATION ' MATERIAL SHAPE DIMENSIONS (IN,) + SUBMERGED

O e Oosr Doy O sazle LR o L . ons. i Wit
L1%a

O e Onoer Pl ] Trearbly O3 famy dln
[Tialn

[7] Clied Pipe O sicel [ Hew kL
Wt et et

O tnher e 2 O C
U ol
Tran

T Conzret.

O Tragesud leptt.
O trlien
] Gpen drainuge O luruhat.. Tap Walth,
iz raz
dreker Hedtew . W o1k
M onber
- e —Sem—
2 In-Stream (applicable when collecting wample)
How Presem? T Yes e If No. Skip w0 Section £
Huw Beseriplion O s te 0 Maderare 177 Sebeapreal

I present)

Figure 26: Section 2 of the ORI Field Sheet

Figure 27: Measuring Outfall Diameter
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Submerged: More lhan %2
below water

Trickle Flow Very narrow strcam
of waler

Chapter 1i; The Quifall Reconnaissunce nventory

Parlially submerged: Bottom 15
below water

Fully submerged from downstream
trees trapping debris

Partally submerged by
leaf debris "back water”

- — . T

Moderale Flow. Steady stream.
hut very shallow depth

Sigmfcant Tlow
{Source s a fire hydrant discharge)

Figure 28: Characterizing Submersion and Flow

11.6 ORI Section 3 -

Quantitative Characterization

for Flowing Outfalls

This section of the OR1 records direct
measurements of flowing outfalls, such as
flow. temperature, pH and ammonia (Figure
29y, 1f desired, additional water quality

ticit Discharge Defection and Elimination A Guidance Manual

parameters can be added to this section,
Chapter 12 discusses the range of water

guality parameters that can be used.

Field crews meusure the rate of flow using

one of two techniques. The first technique
simply records the time it takes to fill a
container of a known volume. such as a one
liter sample bottle. In the second technique.,
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Section 3: Quantitative Characterization

FIELD DATA FOR FLOWING OUTFALLS
PARAMETER RESULT UNIT EQUIPMENT
= i volame l i I arer I Toatle
ZHow a) } t 1
Toroe s T4 i j S I
I low Jepb i in l Tape M
™ e 82 | I luw wukh o L s _1':‘-[_— T ks
i \‘tr At nJ ]r-n“h ke B Fiarer e anurs
[_ lnm of e, | Atop walch
Tomps.tature : L ; Tie arhicles
ll i pH Lims Tet sl prohe
Aot { Al Lex, slmn

Figure 29: Section 3 of the ORI Field Sheet

the crew measures the veloeity of tlow, and
multiplies it by the estimated cross sectional
area of the flow.

To use the flow volume technique, it may be
necessary to use a “homemade™ container to
capture flow, such as a cut out plastic milk
container that is marked to show 2 one liter
volume. The shape and fexibility of plastic
containers allows crews to capture relatively
flat and shallow tlow (Figure 30). The flow
valume is determined as the volume of flow
captured in the container per unit time.

The second technique measures flow rate
based on velocity and cross sectional area,
and 1s preferred tor larger discharges where
containers are too small to ettectively
capture the flow (Figure 31). The crew
measures and marks oft a fixed tiow length
(usually ubout five feet), crumbles leaves
or other light material. and drops them into
the discharge {crews can also carry peanuts
or ping pong balls to use). The crew then
measures the time it takes the marker o
travel across the length. The velocity of
flow is computed as the length of the flow
path (in feet} divided by the travel time (in
seconds). Next, the cross-sectional low area
1s measured by taking nultiple readings of
the depth and width of flow. Lastly, cross-

102 ficrt Discharge Defection and Eimination. A

sectional area (i square feet) is multiplied
by flow velocity {feet'second) to calculate
the flow rate (in cubiv feet second).

Crews may also want to measure the quality
of the discharge using relatively inexpensive
probes and test strips (e.g. waler tempera-
ture. pH. and ammaonia). The choice of
which indicator parameters to measure

is usuafly governed by the overalt 1DDI:
monitoring framework developed by the
community, Some communities have used
probes or test strips to measure additional
indicators such as conductivity, chlorine, and
hardness. Rescarch by Pitt (for this project)
suggests that probes by Hoviba for pll

and conductivity are the most reliahle and

Figure 30: Measuring flow (as
volume per time)
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accurate, and that test strips have Limited
value.

When probes or test strips are used,
measurements should be made from a
sample bottle that contains flow captured
trom the outtall. The exact measurement
recorded by the field probe should be
recorded in Section 3 ol the tield sheet.
Some interpolation may be required tor test
strips. but do not interpolate further than the
mid-range between two color pomts.

11.7 ORI Section 4 - Physical
Indicators for Flowing Outfalls
Only

This section of the ORI field sheet records
data ahout {our sensory indicators associated
with flowing outfalls— odor, color.
turbidity and floatables (Figure 32). Sensory
indicators can be detected by smell or sight,
and require no measurement cquipment.
Sensory indicators do not always reliably
predict illicit discharge. since the senses
can be fooled, and may result in a “false
negative™ (i.e., sensory indicators fail to
detect an illicit discharge when one is
aclually present). Sensory indicators are
inportant, however, i detecting the most
severe or abvious discharges. Section 4 of
the ficld sheet asks whether the sensorv
indicator is present, and if so, what 1s its
severity, on a scale of one to three.

Sectinn 4: Phssical Indicalors [or Flawing (utiadls Unfy

Chapter 11 Tne Outtall Reconnaissance Inverton

Step 1" Measura 1l

e deplh

'

=N
=
\ h,

Step 3: Time the travel of a Light
object (e.g.. leaves) along a Known
distance lo calculate vefocity

Figure 31: Measuring flow (as
velocity times cross-sectional area)

are Any T a) fndecaton Posent i the Tea ' 7] Yoo T T S ap e tan %
INDIGATOR CHEGK if DESCRIPTION RELATIVE SEVERITY INDEX M{1-3}
Prasant
o LS SIP e TIFS cand =y
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Figure 32: Section
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4 of the ORI Field Sheet
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Odor

Section 4 asks for a deseription ot any
adors that emanate from the outfall and

dn associated severity score. Since noses
have different sensitivities, the entire field
crew should reach consensus about whether
an odor is present and how severe it is. A
severity score of one means that the odor

is faint or the crew cannot agree on its
presence or onigin. A score of two mndicites
a moderate odor within the pipe. A score of
three 1s assigned if the odor is so strang that
the crew smells it a considerable distance
away from the outtall.

TIP
Make sure the origin of the odor is the
outfall. Sometimes shrubs, trash or
carrion, or even the spray paint used to
mark the outfail can confuse the noses
of field crews.

Color

The calor of the discharge, which can be
clear, shightly tinted. or intense is recorded
next. Color can be quantitatively analyzed
in the lab. but the ORI only asks for a visual
assessment of the discharge color and its
intensity. The best way 1o measure color 1s
to collect the discharge in a clear sample
hottle and hold it up to the light (Figure 33).
Field erews should also look for downstream
plumes of color that appear to be associated
with the outtuil. Figure 34 illustrates he
spectrum of colors thal may be encountered
during an ORI survey. and offers insight on
how to rank the relative intensity or strength
of discharge colur. Color often helps dentify
industrial discharges; Appendix K provides
gutdance on colors often assoctated with
specific industrial operations.

Turbidity

The ORI asks for a visuad estimate of

the turbidity of the discharge, which is a
measure of the cloudiness of the water. Like
color. turbidity is best observed in a clear
sample bottle, and can he quantitatively
measured using tield probes. Crews should
also look tor turhidity in the plunge pool
below the outfull, and note any downstream
turhidity plumes that appear to be related

to the outfall, Field crews can sometimes
contuse turbidity with color, which are
related but are not the same. Remember.
turbidity 1s & measure of how easily light can
penetrate through the sample bottle, whereas
color is defined by the tnt or intensity of

the color ohserved. Figure 34 provides some
examples of how 1o distinguish turbidiury
trom color. and how to rank ils relative
severity.

Figure 33: Using a sample bottle to
estimate color and turbidity
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il A e
Color: Brown. Severity. 2 Color: Blue-green: Seventy 3 Highly Turbid Discharge
Turbidity Seventy. 2 Turbidity Severity: 2 Color: Brown; Severity: 3

Turbziity Sovedty: 3

Sewaga Discharge Paint Indusirial Discnarge

Colar: 3 Color: White: Severity: 3 Color. Green; Severity: 3

Turbidity: 3 Turbidity 3 Turbidity Severily, 3

ol :

Blood Faiting Septic System: Turbidity in Downstream Plume
Color Red: Severity: 3 Turbichty Soverity. 3 Turbidily Severity; 2
Turbidity Seventy: None {also confirm with sample battle)

High Turbudily in Pool

Stight Turbidily
Turbidity Severity 2 Color: Reddish Orange; Severity: 2 Turbidity: 1
{Confirm with sample bollle) {Often assaciated with a natura! {Diff:cult to intarpret this obsoervation;
sQurce) May be natural or an ilh¢it discharge)

.

Discharge of Rinse
from Floor Sanding
(Found dusiag wet
weathar)
Turbidily Severily 3

Conslruction Site
Discharge
Turbichity Severity: 3

Syl ilag == o

Figure 34: Interpreting Color and Turbidity
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Floatables created by in-stream processes, suck as
shown in Figure 36, A thick or swirling
sheen associated with a petroleum-like odor
may be diagnostic of an oil discharge.

['he last sensory indicator is the presence of
any foatable materials in the discharge or
the plunge pool below. Sewage. oil sheen,

and suds are all examples of floatable Suds are rated based on their foaminess and
indicators; trash and debris are generally not staying power. A severity score of three 15
in the context of the ORL The presence of designated for thick toam that travels many
floatable materals is determined visually, feet before breaking up. Suds that break up
and some guidelines for ranking their quickly may simply reflect water turhulence,

severity are provided in Figure 35, and

: and do not necessarily have an illicit origin.
described below.

Indeed, some streams have naturally
oceurring foams due to the decay of organic
matter. On the other hand. suds that are
accompanied by a strong organic or sewage-
like odor may indicate a sanitary sewer leak
or connection. If the suds have a fragrant
odor, they may indicate the presence of
laundry water or similar wash waters.

It you think the floatable 15 sewage. vou
should automatically assign it a severity
score of three since no other source looks
quite like it. Surface o1l sheens are ranked
based on their thickness and coverage. In
some cases, surface sheens may not be
refated ta oil discharges. but instead are

Naturat Foam Low Severity Suds High severity suds
Nute. Suds only associated with Rating 1 Rating 3
rgh flows at the “drop off” Note Suds do nol appear lo travel, Sewage
Do nol record. very thin foam layer
OIL SHEENS
=t T T, —
I - *"'7*'}-\-' gy 247 "‘h*-é?-:*“"-‘
o 4 SRt S ST L e
. DI .@ o T
a0
2 i
4 1 < i,
'."-F" ; = - - |
- n AR -
s, | | 8
Low Severty Qil Sheen Moderate Severity Oil Sheen High Seventy Oud Film
Rating 1 Rating: 2 Hating. 3

Figure 35: Determining the Severity of Floatables
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Figure 36: Synthetic versus Natural Sheen (a) Sheen from bacteria such as iron floc forms a

sheet-like film that cracks if disturbed (b) Synthetic oil forms a swirling pattern

11.8 ORI Section 5 - Physical
Indicators for Both Flowing and
Non-Flowing Outfalls

Section $ of the ORI {ield sheet examines
physical indicators Tound at both {lowing
and non-flowing outtalls that can reveal
the impact of past discharges (Figure

37). Physical indicators include outfall
damage, outfall deposits or stains, abnormal
vegetation growth, poor pool quality, and
henthic grow th on pipe surfaces. Common

seetion & Pryscal ludicators for Dleth Flowing apd - fowing Oullalis

examples of physical indicators are
portrayed in Figures 38 and 39. Many of
these physical conditions can indicate that
an intermitient or transitory discharge has
occurred in the past, even if the pipe is not
currently flowing. Physical indicators are not
ranked according to their severity, because
they are often subtle, difficult 1o mterpret
and could be caused by other sources. Still,
physical indicators can provide strong clucs
about the discharge history of a storm
water outfall. particularly il other discharge
indicators gecompany them,

v anagnl b eoon chawy pern il s praen Ty e e N e
INDICATOR CHECK if Pragenl DESCRIPTION COWMMENTS
" R
11N My i [Gaate Tt wc (] {JwLa
J—— [ 1 5 boeathd 8 tnsspasans
S (eIt IE )i en TIFonate U e,
Sl ' C [ AN e H
R " = EYRE § I T i IR T

Figure 37: Section 5 of the ORI Field Sheet
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Bacterial growtn at lhis oulfall This bright red bacterial growth Sporalitis filamentous bactera, also
indicates nulrient enrichment and a | oflen indicates h.gh manganese and | known as “sewage fungus™ can be
likely sewage source iron concentralions Surprisingly. it used to track down sanitary sewer

15 not typlcaly associated with i leaks

tischarges

a3l =

Algal mats on lakes indicate lircit discharges or excessive The drainage to thrs outfali
eutrophivation. Several sources auirient application can lead to maost likely has a high nutrient
can cause this probiem. Inveshyate extreme algal growth on stream concenlration. The cause may
potential illicit sources beds. be an dicil cischarge. but may be

excessive use of lawn chemicals.

Figure 38: Interpreting Benthic and Other Biotic Indicators
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g ! e

Reddish staining on the rocks Touet paper directly below the slorm
below this culfall indicate high iron drain autlet.
concentralions.

3 : 7 - ) R |

Trash is not an wndicator of illicit Staning at the base of the Excessive vogetation may indicate

discharges. but should be noted oulfall may indicate a persistent, enriched Mows associaled wilh
intermittent dischargs : sawaga

& ad? . do d's R i ,: = v —— — = .
Brownish stain of unclear origin. Cracked rock below the outfall may | Poor pool quality. Consider sampling
May be from degradation of tha indicate an intermutient discharge. from the pool to deteérmine origin

brick infrastructure.

Figure 39: Typical Findings at Both Flowing and Non-Flowing Outfalls

11.9 ORI Sections 6-8 - Initial potendial or unlikely, depending on the
Outtall Designation and Actions number and severity ot discharge indicators

checked in preceding sections.
The last three sections of the ORI field

sheet are where the crew designates the it i important to understand that the (R
illicit discharge severity of' the outfall and designation is only an initial determination
recommends appropriate management and of discharge potential. A more certain
manitoring actions (Figure 40). A discharge determinution as to whether it actually
rating is designated as obvious, suspect. is an illicit discharge 1s made using a

mare sophisticated indicator monitoring
method. Nevertheless, the QRT outtall
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Rt T e L P A T
Ficg ==m___»= g 42: One biological
incH e <me——— ator is this red.eared
slider turtle

Figure 41: Cold climate indicators of illicit discharges

11.1 Inierpreting ORI Data The level of detai]l e mmm—  cach analys<is nicthod
should be calibratecd R« local resources,
program goals. and o =< actual discharge
problems discovere <l A 1N the stream corridor,
In general, the mos €~ ——— «oymmon conditions and
problems will shape= ==~ 3ur initial monitoring
strategy, which pric>m— =8 izes the subwatersheds
or reaches that will o= == targeted for more
intensive investigint e~ 3815

The ORI generates a wealth of information
that can provide managers with valuable
insights about their illicit discharge
problems. if the data are managed and
analyzed eftectively. The ORI can quickly
define whether problems are clustered

in a parucular area or spread across the
community. This section presents a series of
methods to compile, organize and interpret

: _ Program managers == BEk—m= <uld analyze ORI data
ORI data, including:

well betore every st #—=s=———=zz21m mile is wulked

. Basic Data Management and Quality n the c_n.nu}mnit}.', =n Be——=em = use initial rcsull.:-;‘
Control to modify ficld met Fm - «ds. For example. it
initial results reveall  —=se ==y 1despread potential
2. Qutfull Classification problems. program &S8R Z11NAgers may want o
. _ . add more indicator e —3mm. «Oonitoring to the ORI
3. Simple Suspeet Outfall Counts track down individ e ====awm T discharge sources (see
4. Mapping ORI Data Chaptcr 12). Alterys =om —sas— i_vcl}, if the saine hind
of discharge problew s —m 15 repeatedly found,
5. Subwatershed and Reach Screening it may be wise 10 113 N s stigate whether there

is 3 common sources == 7 aclivity gencrating
it {e.g., high turbid 1t “Segee=—"  ©bserved at many
flowing outfalls as == a—csult of equipment
washing at active c«Cr =i~ sstruction sites).

6. Characterizing IDDE Problems at the
Community Level
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Basic Data Management and
Quality Control

The ORI produces an enormous amount of
raw data to characterize outfall conditions.
It is not uncommon to compile dozens

of individual ORI forms in a single
subwatershed. The challenge is to devise a
system to organize, process, and translate
this data into simpler outputs and formats
that can guide illicit discharge elimination
efforts. The system starts with cffective
quality control procedures in the field.

Field sheets should be managed using either
a three-ring binder or a clipboard. A small
field binder offers the ability to quickly flip
back and forth among the outfall forms.
Authorization letters, emergency contact
lists, and extra forms can also be tucked
inside.

At the end of each day, field crews should
regroup at a predetermined location to
compare notes. The crew leader should
confirm that all survey reaches and outfalls
of interest have been surveyed, discuss
initial findings, and deal with any logistical
problems. This is also a good time to check
whether field crews are measuring and
recording outfall data in the same way, and
are consistent in what they are (or are not)
recording. Crew leaders should also use this
time to review field forms for accuracy and
thoroughness. [llegible handwriting should
be neatened and details added to notes and
any sketches. The crew leader should also
organize the forms together into a single
master binder or folder for future analysis.

Once crews return from the field, data
should be entered into a spreadsheet or
database. A Microsoft Access database
is provided with this Manual as part of
Appendix D (Figure 43), and is supplied

Chapter 11: The Qutfall Reconnaissance Invenfory

on a compact disc with each hard copy. It
can also be downloaded with Appendix

D from http://www.stormwatercenter.net.
[nformation stored in this database can
casily be imported into a GIS for mapping
purposes. The GIS can generate its own
database table that allows the user to
create subwatershed maps showing outfall
characteristics and problem areas.

Once data entry is complete, be sure to
check the quality of the data. This can be
done quickly by randomly spot-checking
10% of the entered data. For example, if 50
field sheets were completed, check five of
the spreadsheet or database eniries. When
transferring data into GIS, quality control
maps that display labeled problem outfalls
should be created. Each survey crew is
responsible for reviewing the accuracy of
these maps.

Outfall Classification

A simple outfall designation system

has been developed to sumrmarize the
discharge potential for individual ORI field
sheets. Table 34 presents the four outfall
designations that can be made.

Tablel3440uttall[DesignationiSystem

Designation L Description
1. Obvious Qutfalls where there is an illicil
Discharge discharge that doesn't even
require sample collecticn for
confirmation
2. Suspect Flowing outfalis with high
Discharge severity on one or more
| physical indicators
3. Potentiat Flowing or non-flowing outfalls
! Discharge with presence of two or more
' physical indicalors
4. Unlikely Non-flowing outfalls with no
Discharge physical indicators of an lllicit
discharge
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11.12 Budgeting and Scoping
the ORI

Many ditferent factors come into play when
hudgeting and scoping an ORI survey:
cquipmenl needs. crew size and the stream
miles that must be covered. This seetion
presents some simple rules of thumb for ORI
budgeting.

Equipment costs for the ORI are relatively
miner. with basic equipment to outfit one
team of three people tataling about S800

{ Iable 37). This cost mcludes one-time
expenses to acquire waders. a digital camera
and i GPS unit. as well as disposable
supplies.

The majority of the bued get for an ORI 1y for
statfing the desktop annzalysis. field crews and
data analyvsis, Field erewavs can consist of two
or three members, and  cover about two to
three miles of stream (€1 open channel) per
day. Three staft-days skaould be allocated lor
pre- and post-field worke for each day spent
in the fiekd.

Table 3R presents exarrzyple costs for two
hypothetival communit aes that conduct the
ORI Community A has 10 miles of open
channel to investigate, svhile Community

B has 20 miles. In addi tion, Communuy

A has tewer staft reso s rees available and
therefore uses two-person field crews, while
Community B uses thrase-person field crews.
Total costs are present e d as annual costs,
assuming that each corrmmunity is ahle to
conduet the ORI for a1l miles in one year.

Tableis7; Typical Fleld Equipment Costs forthel OR

Item i Cost

J?B_Lai;k_al-sposabie Gloves __32_5_ - __i
! B Wide Mouth Sample Bottles (1 Liler) %20

Large Cooler - - _ §25

3 Pairs of Waders - $150

Digitaf Camera 5200

20 Cans of Spray Paint 850
! Test Kits or Prubés 510_6;$ 50'(5 ]
|1 GPS Unt . o $150

1 Meas‘L.i_ng;Tape $10
1 Frst Ad Kit - $30

Flashlights. Batteries. Labeling tape, Clipboards $25 o

 Total s $785-$1185
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Table!38: Example/ ORI Costs:

ftem Community A Community B
Field Equipment’ S700 $785
Staff Fiald Time® £2.000 $6,000
Staff Office Time? 53,600 $6,000
Total £5,700 $12,785
' From Table 44
? Assumes 3$25/hour salary (2 person teamns In Community A and three- person teams in
Community B) and two miles of siream per day.
* Assumes three staff days for each day in field.
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Chapter 13: Tracking Discharges To A Source

Once an illicit discharge is found, a combination
of methods is used to isolate its specific
source. This chapter describes the four
investigation options that are introduced
below.

Storrn Drain Network Investigation

Field crews strategically inspect manholes
within the storm drain network system to
measure chemical or physical indicators that
can isolate discharges to a specific segment
of the network. Once the pipe segment has
been identified, on-site investigations are
used to find the specific discharge or
improper connection.

Drainage Area Investigation

This method relies on an analysis of land use
or other characteristics of the drainape area
that is producing the illicit discharge. The
investigation can be as simple as a
“windshield” survey of the drainage area or
a more complex mapping analysis of the
storm drain network and potential
generating sites. Drainage area investigations
work best when prior indicator monitoring
reveals strong clues as to the likely
generating site producing the discharge.

On-site Investigation

On-site methods are used to trace the source
of an illicit discharge in a pipe segment, and
may involve dye, video or smoke testing
within isolated segments of the storm drain
network.

Sepfic Systermn Investigation
Low density residential watersheds may

require special investigation methods if they
are not served by sanitary sewers and/or

storm water is conveyed in ditches or
swales. The major illicit discharges found in
low density development are failing septic
systems and illegal dumping. Homeowner
surveys, surface inspections and infrared
photography have all been effectively used
to find failing septic systems in low density
watersheds.

13.1 Stomn Drain Network
Investigations

This method involves progressive sampling
at manholes in the storm drain network to
narrow the discharge to an isolated pipe
segment between two manholes. Field crews
need to make two key decisions when
conducting a storm drain network
investigation---where to start sampling in
the network and what indicators will be used
to determine whether a manhole is
considered clean or dirty.

Where to Sample in the Storm Drain
Network

The field crew should decide how 1o attack
the pipe network that contributes to a
problem outfall. Three options can be used:

« Crews can work progressively up
the trunk from the outfall and test
manholes along the way.

o Crews can split the trunk into
equal segments and test manholes
at strategic junctions in the storm
drain system.

» Crews can work progressively
down from the upper parts of the
storn drain network toward the
problem outfall.
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The decision to move up, split, or move
down the trunk depends on the nature and
land use of the contributing drainage area.
Some guidance for making this decision is
provided in Table 53. Each option requires
different levels of advance preparation.
Moving up the trunk can begin immediately
when an illicit discharge is detected at the
outfall, and only requires a map of the storm
drain system. Splitting the trunk and moving
down the system require a little more
preparation to analyze the stonm drain map
to find the critical branches to strategically
sample manholes. Accurate storm drain
maps are necded for all three options. If
good mapping is not available, dye tracing

can help identify manholes, pipes and
junctions, and establish a new map of the

storm drain network.

Option 1: Move up the Trunk

Moving up the trunk of the storm drain
network is effective for illicit discharge
problems in relatively small drainage areas.
Field crews start with the manhole closest to
the outfall, and progressively move up the
network, inspecting manholes until
indicators revcal that the discharge is no
longer present (Figure 50). The goal is to
isolate the discharge between two storm

drain manholes.

Tabla 5'} Mathods: L) Alt.’}c!-. 'hn Smrm Draln Network

e i Advance Prep
Method Nature of Investigation Drainage Systemn Required
Follow the Narrow source of an individuai Small diameter outfall (< 367) No
discharge up | discharge Simple drainage network
Large diameter qutfall (> 36%),
Split into Narrow source of a discharge Complex drainage Yes
segments identified at oulfall Logislical or traffic issues may make
sampling difficult.
Multipie types of pollution, many
ch:v?::T:v n suspected problems — possibly Very large dralnage area (> one Yes
d raiz due to old plumbing practices or square mile).
number of NPDES permits
2 5l
\ Al o |
D 5k section ;
= .
, 1 |
¥ munhole checked = no flow
| __hoabvisus Indlcators
i LIl
1™ and 2™ manholes checked - '
_ Aliicit discharae orowsnt | ?
Dischargs obesrved al outfall
| W ) S
/J\ ]
Figure 50: Example Investigation Following the
Source up the Storm Draln System
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Option 2: Split the stomm drain network
When splitting the stonm drain network,
field crews select strategic manholes at
junctions in the storm drain network to
isolate discharges. This option is particularly
suited in larger and more complex drainage
areas since it can limit the total number of
manholes to inspect, and it can avoid
locations where access and traffic are
problematic.

The method for splitting the trunk is as
follows:

L. Review a map of the storm drain
network leading to the suspect
outfall.

2. Identify major contributing branches

to the trunk. The trunk is defined as
the largest diameler pipe in the storm
drain network that leads directly to
the outfall. The “branches” are
networks of smaller pipes that
contribute to the trunk.

3. Identify manholes to inspect at the
farthest downstream node of each
contributing branch and one
immediately upstream (Figure 51).

4 Working up the network, investigate
manholes on each contributing
branch and trunk, until the source is
narrowed to a specific section of the
trunk or contributing branch.

5. Once the discharge is narrowed to a
specific section of trunk, select the
appropriate on-site investigation
method to trace the exact source.

Chapter 13: Track Ing Discharges To a S ource

6. If narrowed to a contributing branch,
move up or split the branch until a
specific pipe segment is isolated, and
commence the appropriate on-site
investigation to determine the
source.

Option 3: Move down the storm drain
network

In this option, crews start by inspecting
manholes at the “headwaters” of the storm
drain network, and progressively move
down pipe. This approach works best in very
large drainage areas that have many
potential continuous and/or intermittent
discharges. The Boston Water and Sewer
Commission has employed the headwater
option to investigate intermittent discharges
in complex drainage areas up to three square
miles (Jewell, 2001). Field crews certify that
cach upstream branch of the storm drain
network has no contributing discharges
before moving down pipe to a “junction
manhole™ (Figure 52). If discharges are
found, the crew performs dye testing to
pinpoint the discharge. The crew then
confirms that the discharge is removed
before moving farther down the pipe
network. Figure 53 presents a detailed flow
chart that describes this option for analyzing
the storm drain network.
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O O
Lagend:
O Manhole
N outfal

e Slorm Drain

O Initial Sampling Poinl

Figure 51: Key initial sampling points along the trunk of the storm drain

150 ifiicit Discharge Detection and Elimination: A Guldance Manual



Chapter 13: Track ing Discharges To a Source

> — - —— -

1cpemld
& Manhale

@ torcnn Vit
— Sicrn baan
I | - tivrw lrew

P* [uiorbvn ef Now

- &P

\/
.i_._<__+ S

Figure 52: Storm Drain Schematic ldentifying "Juncture Manholes” (Source: Jewell, 2001)

[Dewnenn Storn Dema Jancturel

Opan Storm O umi

[_Jiawmeml

N —— T - T 1.
Conimmnatian o Conlamineian Conryminman Ha Contamnauo
Dbsarmd Obrnaryad 0 waw}L . mlnrnd
I'__sgiu num"j Smrag Kwnnosa “Soloct Ronch ] [G- Flsta K _]
e - i — —
[ Evtact Sechon Flow Caghured Mo n.-nc«»j L—smsm ! L E'wdmead ” fie Eudoncn of
L e n_
Dy» Text “Ewenza ol iﬁh Evdence ol Pru:nd Dyu'l‘nt Sc-»cl Reoch |
Canl [+ 1
Dunmhm
I == .
{ Sesctracn | [ urne Floka it} [Ewea Sﬂ}

DTl

} !No Eidence at

=
| et [ci:":;;;“
l'sﬁmeam

il

Cen M mma!:m

Stk Sacton

™

Figure 53: A Process for Following Discharges Down the Pipe
{Saurce: Jeweli, 2001)

lilci# Discharge Detection and Elimination: A Guldance Manual

151



Chapter 13: Tracking Discharges Tc a Source

Dye Tesfing to Create o Sforrm Drain
Map

As noted earlier, storm drain network
investigations are extremely difficult to
perform if accurate storm drain maps are not
available. In these situations, field crews
may need to resort to dye testing to
determine the flowpath within the storm
drain network. Fluorescent dye is introduced
into the storm drain network and suspected
manholes are then inspected to trace the path
of flow through the network (U.S. EPA,
1990). Two or three member crews are
needed for dye testing. One person drops the
dye into the trunk while the other(s) looks
for evidence of the dye down pipe.

To conduct the investigation, a point of
interest or down pipe “stopping point” is
identified. Dye is then introduced into
manholes upstream of the stopping point to
determine if they are connected. The process
continues in a systematic manner until an
upstream manhote can no longer be
determined, whereby a branch or trunk of
the system can be defined, updated or
corrected. More information on dye testing
methods are provided in Section 13.3.

Manhole Inspection: Visual
Observations and Indicator Sampling

Two primary methods are used to
characterize discharges observed during
manhole inspections—yvisual observations
and indicator sampling. In both methods,
field crews must first open the manhole to
determine whether an illicit discharpe is
present. Manhole inspections require a crew
of two and should be conducted during dry
weather conditions.

Basic ficld equipment and safety procedures
required for manhole inspections are
outlined in Table 54. In particular, field

crews need to be careful about how they will
safely divert traffic (Figure 54). Other safety
considerations include proper lifting of
manhole covers to reduce the potential for
back injuries, and testing whether any toxic
or flammable fumes exist within the manhole
before the cover is removed. Wayne County.
MI has developed some useful operational
procedures for inspecting manholes, which
are summarized in Table 55.

Table:54: BasiciEield Equ!p_rnuni Chaecklist

» Cameraandfilm + Storm drain, stream,

or digital camera and street maps
+ Clipboards « Refiective salety vesis
» Field sheels » Rubber / latex gloves
s  Field vehicle +  Sledgehammer
»  First aid kit + Spray paint
+ Flashlight or

spottight Tapa measures

+ (Gas monitor and
probe

+ Manhole hook /
crow bar

Traffic cones

Two-way radios

+  Waterproof
marker/pen

« Hand held global posilioning satellite (GPS)
system receiver (hest resolution available within
budget, at least 6' accuracy)

«  Mirror

i 3
Figure 54: Traffic conas divert traffic
from manhole inspection area
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Table 55: Field Procedure for Removal of Manhole Covers

{Adapiod fronn Poimoray el al . 1990)

Fleld Procedures:

1.
2.
3.

6.

T.

Locate the manhole cover to be removed.

Divert road and foot traffic away from the manhole using traffic cones,

Use the tip of a crowbar lo lift the manhole cover up high enough to insert the gas monitor probe.
Take care to avoid creating a spark that could ignite explosive gases that may have accumulated
under the lid. Follow procedures outlined for the gas monilor to test for accumulated gases.

If the gas monilor alarm sounds, close the manhole immediately. Do not atlempt to open the manhole
until some time is allowed for gases lo dissipate.

if the gas monitor indicates the area is clear of hazards, remove the monitor probe and position the
manhole hook under the flange. Remove the crowbar, Pull the lid off with the hoak.

When lesling is completed and the manhole Is no longer needed, use the manhole hook fo pull the
cover back in place. Make sure the lid is settled in the flange securely.

Check the area to ensure that all equipment is removed from the area prior o leaving.

Safety Conslderations:

1.
2,

Do not [ift the manhole cover with your back muscles,
Woear steal-toed boots or safaty shoes 1o protect feat from possible crushing injuries that could occur
while handling manhole covers.

3. Do not move manhole covers with hands or fingers.

4, Wear safety vests or reflective clothing so that the field crew will be visible to traffic.

5. Manholes may only be enlered by properly trained and equipped personnel and when ali OSHA and
local rules are followed.

Visugl Observations During Manhole drain network to look for contaminated

Inspection flows. Key visual observations that are made

Visual observations are used to observe during manhole inspections include:

conditions in the manhole and look for any

signs of sewage or dry weather flow. Visual » Presence of flow

observations work best for obvious illicit « Colors

discharges that are not masked by + QOdors

groundwater or other “clean” discharges, as » Floatable materials

shown in Figure 55. Typically, crews « Deposits or stains (intermittent flows)

progressively inspect manholes in the storm

>
7

SR il

Flgure 55: Manhols obsarvation (left) Indicates a sewage discharge.
Source Is identified at an adjacent sewer manhole that overflowed into the
storm drain system (right).
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Indicator Sampling

If dry weather flow is observed in the
manhole, the field crew can collect a sample
by attaching a bucket or bottle to a tape
measure/rope and lowering it into the
manhole (Figure 56). The sample is then
immediately analyzed in the field using
probes or other tests to get fast results as to
whether the flow is clean or dirty. The most
common indicator parameter is ammonia,
although other potential indicators are
described in Chapter 12.

Manhole indicator data is analyzed by
looking for “*hits,” which are individual
samples that exceed a benchmark
concentration. In addition, trends in
indicator concentrations are also examined
throughout the storm drain network.

et -, T e fra=y

' Jass :
i

for. ..
Figure 56: Techniques to Sample from
the Storm Drain

Figure 57 profiles a storm drain network
investigation that used ammonia as the
indicator parameter and a benchmark
concentration of 1.0 mg/L. At both the
outfall and the first manhole up the trunk.
field crews recorded finding “hits” for
ammonia of 2.2 mg/L and 2.3 mg/L.
respectively. Subsequent manhole
inspections further up the network revealed
one manhole with no flow, and a second
with a hit for ammonia (2.4 mg/L}. The crew
then tracked the discharge upstream of the
second manhole, and found a third manhole
with a low ammonia reading (0.05 mg/L)
and a fourth with a much higher reading (4.3
mg/L). The crew then redirected its effort to
sample above the fourth manhole with the
4.3 mg/L concentration, only to find another
low reading. Based on this pattern, the crew
concluded the discharge source was located
between these two manholes, as nothing else
could explain this sudden increase in
concentration over this length of pipe.

‘The results of storm drain network
investigations should be systematically
documented to guide future discharge
investigations, and describe any
infrastructure maintenance problems
encountered, An example of a sample
manhole inspection field log is displayed in
Figure 58.
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Figure 57: Use of Ammonia as a Traca Parameter to Identify an lllicit Discharge
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BOSTON WATER AND SEWER COMMISSION  Manhole

Flow m Maghole Yex _

Dlockages Yes

Color of Flow NoFlaw _

MANHOLE INSPECTLON LOG ID Na.
especton Date. Trbutary Area
Streer Muarhole Type
Inspection: Not Found __ Surface _ Intema? " Seoutary Sewer Storm Drain
Follew Up Inspection High Cuzle Lavgoy B
T'ume Since Last Kan
Inspector __ ... <Alhows____ J8-72houns___ »Tlhoums
Observatione

Standing Water o Manholes Yes | No __  Colorof Waler Ciear __ Clowdy __ Qthee
No
 Clear _ Cloudy __ Suspended Sohds _ Other
No ____ SedmentinManhole Yes __ No _ W Vet Pavestof PipeFilled. | %

Floambles: None Scwnge Dily Sheen Foam Oaher

Veocity Slow _ _ Medwm __  Fast __ Depth of Flow n

Olor, None Sawage ol Suap Othey
ﬁ;ﬁi‘;ﬁﬂu:
pH Temp Spee Cond Swladanty Yoo ___ Ne_ Amowma Yoi ____ No

Contaminalion;

Found Duning Inspection ¥z __ Check ooe' _ Observahon _ Posauve Test Kit Resull

No _  Sendmgged Placed No __ Yes _ GiveDate
Sandbag Cheeked (Date Flow was _ Captured _ Not Usptuted
Caondition of Manbole Comnwn Manholes:
Grudn, Al Aborg Beluw Eigh Outlet Dlocked Yes _ No __ NA__
Lovejay: CoverMlmewnPloes Yor | Mo NA
Uood Far  Poor Comements
Pavement
Caver Comstruction Material,
Frome Brck  Precast Other
Corbel e
Walls R -
Floor R R T
Coamuenty: Manhole Correct o Mappod Yes Na Nt

Plan of Manhole

Figure 58: Boston Water and Sewer Commisslon Manhole Inspection Log (Source: Jewaell, 2001)
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Methods fo Isolate infermittent
discharges in the storm drain nelwork

Intermitient discharges are often challenging
to trace in the storm drain network, although
four techniques have been used with some
SUCCESS.

sandbags

This technique involves placement of
sandbags or similar barriers within strategic
manholes in the storm drain network to form
a temporary dam that collects any
intermittent flows that may occur. Any flow
collected behind the sandbag is then
assessed using visual observations or by
indicator sampling. Sandbags are lowered on
a rope through the manhole to form a dam
along the bottom of the storm drain, taking
care not to fully block the pipe (in case it
rains before the sandbag is retrieved).
Sandbags are typically installed at junctions
in the network to eliminate contributing
branches from further consideration (Figure
59). If no flow collects behind the sandbag,
the upstream pipe network can be ruled out
as a source of the intermittent discharge.

Chapter 13: Tracking Discharges To a Source

Sandbags are typically left in place for no
more than 48 hours, and should only be
installed when dry weather is forecast.
Sandbags should not be left in place during a
heavy rainstorm. They may cause a
blockage in the storm drain, or, they may be
washed downstream and lost. The biggest
downside to sandbagging is that it requires
at least two trips to each manhole.

Opiical Bightener Monlioring {OBM]
Traps

Optical brightener monitoring (OBM) traps,
profiled in Chapter 12, can also be used to
detect intermittent flows at manhole
junctions. When these absorbent pads are
anchored in the pipe to capture dry weather
flows, they can be used to determine the
presence of flow and/or detergents. These
OBM traps are frequently installed by
lowering thern into an open-grate drop inlet
or storm drain inlet, as shown in Figure
60.The pads are then retrieved after 48 hours
and are observed under a fluorescent light
(this method is most reliable for undiluted
washwaters).

Sandbag” ’

Flow

Flow

Sandbu\

Figure 59: Example Sandbag Placement (Source: Jewell, 2001)
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.‘_""-‘ LA ;

Figure 60: Optical Brlghtener Placement
in the Storm Drain
(Source: Sargent end Caslonguay, 1998)

Automgtic Samplers

A few communities have installed
automated samplers at strategic points
within the storm drain oetwork systermn that
are triggered by small dry weather flows and
collect water quality samples of intermittent
discharges. Automated sampling can be
extremely expensive, and is primarily used
in very complex drainage areas that have
severe intermittent discharge problems.
Automated samplers can pinpoint the
specific date and hours when discharges
occur, and characterize its chemical
composition, which can help crews
fingerprint the generating source,

Observation of Deposits or Stalns
Intermittent discharges often leave deposits
or stains within the storm drain pipe or
manhole after they have passed. Thus, crews
should note whether any deposits or stains
are present in the manhole, even if no dry
weather flow is observed. In some cases, the
origin of the discharge can be surmised by
collecting indicator satnples in the water
ponded within the manhole sump. Stains and
deposits, however, are not always a
conclusive way to trace intermittent
dischargces in the storm drain network.

13.2 Drainage Area
Investigations

The source of some illicit discharges can he
determined through a survey or analysis of
the drainage area of the problem outfall. The
simplest approach is a rapid windshield
survey of the drainage area to find the
potential discharger or generating sites. A
more sophisticated approach relies on an
analysis of available GIS data and permit
databases to identify industrial or other
generating sites. In both cases, drainage area
investigations are only effective if the
discharge observed at an outfall has distinct
or unique characteristics that allow crews 10
quickly ascertain the probable operation or
business that is generating it. Often,
discharges with a unique color, smell, or ofi-
the-chart indicator sample reading may point
to a specific industrial or commercial
source. Drainage area investigations are not
helpful in tracing sewage discharges, since
they are often not always related to specific
land uses or generating sites.

Ropid Windshield Survey

A rapid drive-by survey works well in small
drainage areas, particularly if field crews are
already familiar with its business operations.
Field crews try to match the characteristics
of the discharge to the most likely type of
gencrating site, and then inspect all of the
sites of the same type within the drainage
area until the culprit is found. For example,
if fuel is observed at an outfall, crews might
quickly check every business operation in
the catchment that stores or dispenses fuel.
Another example is illustrated in Figure 61
where extremely dense algal growth was
observed in a small stream during the
winter, Field crews were aware of a fertilizer
storage site in the drainage area, and a quick
inspection identified it as the culprit,
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Filgure 61: Symptom (left): Extreme algal growth; Diagnosis (right): Cracked
faertilizer storage is the phosphorus source

A third example of the windshield survey
approach is shown in Figure 62, where a
very Lhick, sudsy and fragrant discharge was
noted at a small outfall. The discharge
appeared to consist of wash water, and the
only commercial laundromat found
upstreamn was confirmed to be the source.
On-site testing may still be needed to
identify the specific plumbing or connection
generating the discharge.

Defailed Drainage Area Investigotions

In larger or more complex drainage areas,
GIS data can be analyzed to pinpoint the
source of a discharge. If only gencral land
use data exist, maps can at least highlight
suspected industrial areas. If more detailed
SIC code data are available digitally, the
GIS can be used to pull up specific hotspot

operations or generating sites that could be
potential dischargers. Some of the key
discharge indicators that are associated with
hotspots and specific industries are reviewed
in Appendix K.

13.3 On-site Investigations

On-site investigations are used to pinpoint
the exact source or connection producing a
discharge within the storm drain network. The
three basic approaches are dye, video and
smoke testing. While each approach can
determine the actual source of a discharge,
each needs to be applied under the right
conditions and test limitations (see Table 56).
[t should be noted that on-site investigations
are not particularly effective in finding
indirect discharges to the storm drain

network.
f o oy
Uk
A . - R
! PANKWAY LAUNDROMAT

Figure 62; The sudsy, fragrant discharge (left} Indicates that the laundromat
is the more likely culprit than the florist (right}.
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Table!56: Technigues to Locate'the DiScharge

Technique Best Applications Limitations
Discharge limited to a very smail drainage
area (<10 properties is ideal) : .
Dye Testing Discharge probably caused by a masizeedlzctﬂggsgam SEeEsS
connection from an individual property prop
Commercial or industrial land use ]
Continuous discharges 2:1:::?2;3::1&2?:’::;0%?ment
Discharge limited to a single pipe . P 9
Video segment discharges
Testing Communities who own equipment for then cannot capto_.:re
other investigalions discharges frorn pipes
_______ submerged in the storm drain
Cross-connaction with the sanitary sewer Poor notification te public can
. Identifying other underground sources cause alarm
Smoke Testing (e.g., leaking slorage lechniques) caused Cannot detect all illicit
by damage to the storm drain discharges
TIP Pl =
The Wayne County Department of the
Environment provides excellent training
materials on on-site investigations, as well
as other illicit discharge techniques. More A

information about this training can be
accessed from their website:

Http://www.wedoe org/ Watershed/Program
s Srves /IDEP/idep.htm.

Dye Testing

Dye testing is an excellent indicator of illicit
connections and is conducted by introducing
non-toxic dye into toilets, sinks, shop drains
and other plumbing fixtures (see Figure 63),
The discovery of dye in the storm drain,
rather than the sanitary sewer, conclusively
determines that the illicit connection exists.

Before commencing dye tests, crews should
review slorm drain and sewer maps to
identify lateral sewer connections and how
they can be accessed. In addition, property
owners must be notified to obtain entry
permission. For industrial or commercial
properties, crews should carry a letter 10

Figure 63: Dye Testing Plumbing
(NIWPC, 2003)

document their legal authority to gain access
to the property. If time permits, the letter can
be sent in advance of the dye testing. For
residential properties, communication can be
more challenging. Unlike commercial
properties, crews are not guaranteed access
to homes, and should call ahead to ensure
that the owner will be home on the day of
testing.

Communication with other local agencies is
also important since any dye released to the
storm drain could be mistaken for a spill or
pollution episode. To avoid a costly and
embarrassing response 1o a false alarm,
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crews should contact key spill response
agencies using a “quick fax™ that describes
when and where dye testing is occurring
{Tuomari and Thomson, 2002). In addition,
crews should carry a list of phone numbers
to call spill responsc agencies in the event
dye is released to a stream.

At least two staff are needed to conduct dye
tests — one to flush dye down the plumbing
fixtures and one to look for dye in the
downstream manhole(s). In some cases,

Chapter 13. Tracking Discharges To a Source

three staft may be preferred, with two staff
entering Lhe private residence or building for
both safety and liability purposes.

The basic equipment to conduct dye tests is
listed in Table 57 and is not highly
specialized. Often, the key choice is the type
of dye to use for testing. Several options are
profiled in Table 58. In most cases, liquid
dye is used, although solid dye tablets can
also be placed in a mesh bag and lowered
into the manhole on a rope (Figure 64).

Table 57 Key Fleld Equlpment for: Dye Testln(

S =~ (8ot co: Wayin: Cautys L 1E-2000i;

Maps, Documents

Site plan and building diagram
Letter describing the investigation
Identification (e.g., badge or 1D card)

Name of contact at the facility

Probe
Metal detector
Crow bar

i Find and Lift the Manhole Safel

» Sewer and storm drain maps (sufficient detail to locate manholes})

Educational materials (to supplement pollution prevention efforts)
List of agencies to contact if the dye discharges to a stream.

Safety equipment (hard hats, sye proleclion, gloves, salety vests, steel-toed boots, traffic
control equipment, proteciive clothing. gas monitor)

Equipment for Actual Dye Testing and Communications

hole often in a law

2-way radio

Dye (liquid or “lest strips™)

High powered lamps or flashlights
Waler hoses

Camera

Flgure 64: Dye in a mesh bag Is placed into an upstream manhole (leﬂ), Dye observed at
a downstream manhole traces the path of the storm draln {right)
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If a longer pipe network is being tested, and
dye is not expected to appear for several
hours, charcoal packets can be used to detect
the dye {GCHD, 2002). Charcoal packets
can be secured and left in place for a week
or two, and then analyzed for the presence
of dye. Instructions for using charcoal
packets in dye testing can be accessed at the
following website:
http://bayinfo. tamug tamu.edu/gbeppubs/ms
4.pdf.

The basic drill for dye tests consists of three
simple steps. First, flush or wash dye down
the drain, fixture or manhole. Second, pop
open downgradient sanitary sewer manholes
and check to see if any dye appears. If none
i5 detected in the sewer manhole after an
hour or so, check downgradient storm drain
manholes or outfalls for the presence of dye.
Although dye testing is fairly straightforward,
some tips to make testing go more smoothly
are offered in Table 59.

Table 58: Dye Testing Options

Product Applications
+ Compressed powder, useful for releasing dye over {ime
« Less messy lhan powder form
» Easy to handle, no mess, quick dissolve
Dye Tablets « Flow mapping and tracing in storm and sewer drains
» Plumbing system tracing
+ Septic system analysis
+ Leak detection
« Very concentrated, disperses quickly
+«  Works well in all volumes of flow
Liquid » Recommended when metering of input is required
ancentrate « Flow mapping and tracing in storm and sewer drains
s  Plumbing system tracing
« Septic system analysls
» Leak detection
Dye Strips +  Simllar to liquid but less messy
« Can be very messy and must dissolve in liquid to reach full polential
Powder s Recommended for very small applications or for very large applicafions
where liquid is undesirable
» Leak detection
Dye Wax « Recommended for moderate-sized bodies of water
Cakes » Flow mapping and tracing in storm and sewer drains
Dve Wax » Recommended for large sized bodies of water (lakes, rivers, ponds)
D)o’nuts s Flow mapping and racing in storm and sewer drains
+ Leak detection
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Table 59: Tips for Successful Dye Testing|

(Adapted from Tuomari and Thompson, 2002)

bye Selection
« Green and liquid dyes are the easiest to see.

» Dye lest strips can be a good alternative for residential or some commercial applications. (LIquid
can |leave a parmanent stain).

= Check the sanitary sewer before using dyes to get a “base color.” In some cases, (8.g., a print
shop with a permitied discharge to the sanitary sewer), the sewage may have an existing color that
would mask a dye.

» Choose two dye colors, and alternate between them when testing mullipie fixtures,

Selecting Fixtures to Test

» Check the plumbing plan for the sife to isolale fixtures that are separately connected.

+ Forindustrial facilifies, check most Aoor drains (these are often misdirected).

» For plumbing fixtures, test a reprasentative fixture (e.g., a bathroom sink).

« Test some localions separately {e.g., washing machines and floor drains), which may be
misdirected.

+ [f conducting dye investigations on multiple fioors, start from the basement and work your way up.

s Atall fixtures, make sure to flush with plenty of water to ensure that the dye moves through the
system.

Selecting a Sewer Manhole for Observations
« Pick the closest manhole paossible to make observations (typically a sewer lateral).
» [f this is not possible, choose the nearest downstream manhole.

Communications Between Crew Members
« The individual conducting the dye testing calls in to the field person to report the color dye used,
and when it is dropped info the system.
» The field person then calis back when dye is observed in the manhole.
» If dye is naol observed (e.g., after two separate flushes have accured), dye testing is halted until
the dye appears.

Locating Missing Pye
+ The investigation is not complete until the dye is found, Some reasons for dye not appearing
include:
» The building is actually hooked up to a septic system.
» The sewer lina is clogged.
« There is a leak in the sewer line or lateral pipe.

Video testing is useful when access to
properties is constrained, such as residential
neighborhoods. Video testing can also be
expensive, unless the community already

Video Testing

Video testing works by guiding a mobile
video camera through the storm drain pipe

to locate the actual connection producing an
illicit discharge. Video testing shows flows
and leaks within the pipc that may indicate
an illicit discharge, and can show cracks and
other pipe damage that enable sewage or
contaminated water to flow into the storm
drain pipe.

owns and uscs the equipment for sewer
inspections. This technique will not detect
all types of discharges, particularly when the
illicit connection is not flowing at the time
of the video survey.

Different types of video camera equipment
are used, depending on the diameter and
condition of the storm sewer being tested.
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Field crews should review storm drain maps,
and preferably visit the site before selecting
the video equipment [or the test. A field visit
helps determine the camera size needed to
fit into the pipe, and if the storm drain has
standing water.

In addition to standard safety equipment
required for all manhole inspections, video
testing requires a Closed-Circuit Television
(CCTV) and supporting items. Many
commercially available camera systems are
specifically adapted to televise storm
sewers, ranging from large truck or van-
mounted systems to much smaller portable
cameras. Cameras can be self-propelled or
towed (Figure 65). Some specifications to
look for include:

» The camera should be capable of
radial view for inspection of the top,
bottom, and sides of the pipe and for
looking up lateral connections,

« The camera should be color.

» Lighting should be supplied by a lamp
on the camera that can light the entire
periphery of the pipe.

When inspecting the storm sewer, the CCTV
is oriented to keep the lens as close as
possible to the center of the pipe. The
camera can be self-propelled through the
pipe using a tractor or crawler unit or it may be
towed through on a skid unit {(see Figure 66). If

| _=,4 :

Figure 65: Camera being towed

the storm drain has ponded water, the
camera should be attached to a raft, which
floats through the storm sewer from one
manhole to the next. To see details of the
sewer, the camera and lights should be able
to swive! both horizontally and vertically. A
video record of the inspection should be
made for future reference and repairs (see
Figure 67).

Smoke Testing

Smoke testing is another “*bottom up”
approach to isolate illicit discharges. It
works by introducing smoke into the storm
drain system and observing where the smoke
surfaces. The use of smoke testing to detect
illicit discharges is a relatively new
application, although many communities
have used it to check for infiltration and
inflow into their sanitary sewer network.
Smoke testing can find improper
connections, or damage to the storm drain

Figure 66: Tractor-mounted
Camera
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Flgure 87: Review of an Inspactlon
Video
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system {Figure 68). This technique works
best when the discharge is confined to the
upper reaches of the storm drain network,
where pipe diameters are to small for video
testing and gaining access to multiple
properties renders dye testing infeasible.

Notifying the public about the date and
purpose of smoke testing before starting is
critical. The smoke used is non-toxic, but
can cause respiratory irritation, which can be
a problem for some residents. Residents
should be notified at least two weeks prior to
testing, and should be provided the
following information (Hurco Technologies,
Inc., 2003):

» Date testing will occur

» Reason for smoke testing

« Precautions they can take to prevent
smoke from entering their homes or
businesses

«  What they need to do if smoke enters
their home or business, and any health
concerns associated with the smoke

+ A number residents can call to relay
any particular health concerns (e.g.,
chronic respiratory problems)

Program managers should also notify local

media to get the word out if extensive smoke
testing is planned (e.g., television,
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Figure 68: Smcke Testing System
Schematic
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newspaper, and radio). On the actual day of
testing, local fire, police depariments and

911 call centers should be notified to handle
any calls from the public (Hurco
Technologies, Inc., 2003).

The basic equipment needed for smoke
testing includes manhole safety equipment, a
smoke source, smoke blower, and sewer
plugs. Two smoke sources can be used for
smoke testing. The first is a smoke “bomb,”
or “candle” that bums at a controlied rate
and releases very white smoke visible at
relatively low concentrations (Figure 69).
Smoke bombs are suspended beneath a
blower in a manhole. Candles are available
in 30 second to three minute sizes. Once
opened, smoke bombs should be kept in a
dry location and should be used within one
year.

The second smoke source is liquid smoke,
which is a petroleum-based product that is
injected into the hot exhaust of a blower
where it is heated and vaporized (Figure 70).
The length of smoke production can vary
depending on the length of the pipe being
tested, In general, liquid smoke is not as
consistently visible and does not travel as far
as smoke from bombs (USA Blue Book).

Figure 69: Smoke Candles
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Figure 70: Smoke Blower

Smoke blowers provide a high volume of air
that forces smoke through the storm drain
pipe. Two types of blowers are commonly
used: “squirrel cage” blowers and direct-
drive propeller blowers. Squirrel cage
blowers arc large and may weigh more than
100 pounds, but allow the operator to
generate more controlled smoke output.
Direct-drive propeller blowers are
considerably lighter and more compact,
which allows for easier transport and
positioning.

Three basic steps are involved in smoke
testing. First, the storm drain is sealed off by
plugging storm drain inlets. Next, the smoke
is released and forced by the blower through
the storm drain system. Lastly, the crew
looks for any escape of smoke above-ground
to find potential leaks.

One of three methods can be used to seal off
the storm drain. Sandbags can be lowered
into place with a rope from the street
surface. Alternatively, beach balls that have
a diameter slightly larger than the drain can
be inserted into the pipe. The beach ball is
then placed in a mesh bag with a rope
attached to it so it can be secured and
retrieved. If the beach ball gets stuck in the
pipe, it can simply be punctured, deflated
and removed. Finally, expandable plugs are

available, and may be inserted from the
ground surface.

Blowers should be set up next to the open
manhole after the smoke is started. Only one
manhole is tested at a time. If stnoke candles
are used, crews simply light the candle,
place it in a bucket, and lower it in the
manhole. The crew then watches to see
where smoke escapes from the pipe. The
two most commaon situations that indicate an
illicit discharge are when smoke is seen
rising from internal plumbing fixtures
(typically reported by residents) or from
sewer vents (Figure 71), Sewer vents extend
upward from the sewer lateral to release gas
buildup, and are not supposed to be
connected to the storm drain system.
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Figure 71: Smoke Rising from
Sewer Vent

13.4 Septic System Investigations

The techniques for tracing illicit discharges
are different in rural or low-density
residential watersheds. Often, these
watersheds lack sanilary sewer service and
storm water is conveyed through ditches or
swales, rather than enclosed pipes.
Consequently, many illicit discharges enter
the stream as indirect discharges, through
surface breakouts of septic fields or through
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straight pipe discharges from bypassed
septic systems.

The two broad techniques used to find
individual septic systems -- on-site
investigations and infrared imagery - are
described in this section.

On-Site Sepfic investigations

Three kinds of on-site investigations can be
performed at individual properties to
determine if the septic system is failing,
including homeowner survey, surface
condition analysis and a detailed system
inspection. The first two investigations are
rapid and relatively simple assessments
typically conducted in targeted watershed
areas. Detailed system inspections are a
much more thorough investigation of the
functioning of the septic system that is
conducted by a certified professional.
Detailed system inspections may occur at
time of sale of a property, or be triggered by
poor scores on the rapid homeowner survey
or surface condition analysis.

Hom { SUrv

The homeowner survey consists of a brief
interview with the property owner to
determine the potential for current or future
failure of the septic system, and is often
done in conjunction with a surface condition
analysis.

Howany people live in the house?’
What is the seplic tank capacity?’

Are there any wet, smelly spots in the yard?

connscted to a farm drain tile?

Tahle 60: Septic System Homeowner Survey Questions
| (Adapted from Andrews et al., 1997 and Holmes Inspection Services)

Do drains in the house empty slowly or not at all?
When was the last time the system was inspected or maintained?
Does sewage back up into the house through drain lines?

Is the sepfic tank effluent piped so it drains to a road ditch, a slarm sewer, a straam, oris il
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Table 60 highlights some common questions
to ask in the survey, which inquire about
resident behaviors, system performance and
maintenance activity.

iface Condition Analysls
The surface condition analysis is a rapid site
assessment where field crews look for
obvious indicators that point to current or
potential production of illicit discharges by
the septic system (Figure 72). Some of the
key surface conditions to analyze have been
described by Andrews et al., (1997) and are
described below:

« Foul odors in the yard

» Wet, spongy ground; lush plant
growth; or burnt grass near the drain
field

« Algal blooms or excessive weed
growth in adjacent ditches, ponds and
strearns

» Shrubs or trees with root damage
within 10 feet of the system

« Cars, boats, or other heavy objects
located over the field that could crush

lateral pipes

« Storm water flowing over the drain
field

» Cave-ins or cxposed system
components

= Visible liquid on the surface of the
drain ficld (e.g., surface breakouts)

= Obvious system bypasses (e.g.,
straight pipe discharges)

' Water usage ranges from 50 to 100 gallons per day per person. This information can be usad o
estimate the wastewater load from the house {Andrews el. al, 1997)

2 The septic tank should be large enough to hold two days’ worth of wastewater (Andrews et al, 1997).
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Figure 72: {a) Wet, spongy ground. Grass may be bright green or burnt due to hlgh nutrient loading.

{b) Straight pipe discharge to nearby stream. (c) Algal bloem in a nearby pond.
(Suurces a- Anish Janiranie; b- Snohomish Counly, WA ¢- Kmg County, WA)

Defailed Systern Inspection

The detailed system inspection is a much
more thorough inspection of the
performance and function of the septic
system, and must be comipleted by a
certified professional. The inspector certifies
the structural integrity of all components of
the system, and checks the depth of solids in
the septic tank to determine if the system
needs to be pumped out. The inspector also
sketches the system, and cstimates distance
to groundwater, surface water, and drinking
waler sources. An example septic system
inspection form from Massachusetts can be
found at

hittp://www _state. ma. us/dep/brp/wwm/soilsy
s.htm,

Although not always incorporated into the
inspection, dye testing can sometimes point
to leaks from broken pipes. or direct
discharges through straight pipes that might
be missed during routine inspection. Dye
can be introduced into plumbing fixtures in
the home, and flushed with sufficient
running water. The inspector then watches
the septic field, nearby ditches, watercourses
and manholes for any signs of the dye
{(Figure 73). The dye may take several hours
to appear, so crews may want to place
charcoal packets in adjacent waters (o
capture dye until they can return later to
retrieve them.

Figure 73: Dye surfacing in a septic
field

Infrared Imagery

Infrared imagery is a special type of
photography with gray or color scales that
represent differences in temperature and
emissivity of objects in the image

(www stocktoninfrared.com), and can be
used to locate sewage discharges. Several
different infrared imagery techniques can be
used to identify illicit discharges. The
following discussion highlights two of these:
aerial infrared thermography'? and color
infrared aerial photography.

infrared Thermoqgraphy

Infrared thermography is increasingly being
used to detect illicit discharges and failing
septic systems. The technique uses the

B Infrared themmography is Biso being used by communilies
such as Macklenburg County and tha City of Charlclie in NG
1o delect illidt discharges al outfalls.
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temperature differcnce of sewage as a
marker to locate these illicit discharges.
Figure 74 illustrates the thermal difference
between an outfall discharge (with a higher
temperature) and a stream.

The equipment needed to conduct aerial
infrared thermography includes an aircraft
(plane or helicopter); a high-resolution, large
format, infrared camera with appropriate
mount; a GPS unit; and digital recording
equipment. If a plane is used, a higher
resolution camera is required since it must
operate at higher altitudes. Pilots should be
experienced since flights take place at night,
slowly, and at a low altitude. The camera
may be handheld, but a mounted camera will
provide significantly clearer results for a
larger area. The GPS can be combined with
a mobile mapping program and a video
encoder-decoder that encodes and displays
the coordinates, date, and time (Stockton,
2000). The infrared data are analyzed after
the flight by trained analysts to locate
suspected discharges, and field crews then
inspect the ground-truthed sites to confirm
the presence of a failing septic system.

Late fall, winter, and early spring are
typically the best times of year to conduct
these investigations in most regions of the
country. This allows for a bigger difference
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Figure 74: Aerial Thermography Showing
Sewage Leak
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between receiving water and discharge
temperatures, and interference from
vegetation is minimized (Stockion, 2004b).
In addition, flights should take place at night
to minimize reflected and direct daylight
solar radiation that may adversely affect the
imagery (Stockton, 2004b).

Color Infrared Aerial Photography

Color infrared acrial photography looks for
changes in plant growth, differences in soil
moisture content, and the presence of
standing water on the ground to primarily
identify failing septic systems (Figure 75).

The Tennessee Valley Authority (TVA) uses
color infrared aerial photography to detect
failing septic systems in reservoir
watersheds. Local health departments
conduct follow-up ground-iruthing surveys
to determine if a system is actually failing
(Sagona, 1986). Similar to thermography. it
is recommended that flights take place at
night, during leaf-off conditions, or when
the water table is at a seasonal high (which
is when most failures typically occur (U.S.
EPA, 1999).

Figure 75: Dead vegetation and surface effluent

are evidance of a septic system surface failure.
{Source. U 8. EFA_ 1999)
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13.5 The Cost to Trace lllicit
Discharge Sources

Tracing illicit discharges to their source can
be an elusive and complex process, and
precise staffing and budget data are difficult
to estimate. Experience of Phase I NPDES
communities that have done these
investigations in the past can shed some
light on cost estimates. Some details on unit
costs for common illicit discharge
investigations are provided below.

170

Costs for Dya, Video, and Smoke
Tesfing

The cost of smoke, dye, and video testing
can be substantial and staff intensive, and
often depend on investigation specific
factors, such as the complexity of the
drainage network, density and age of
buildings, and complexity of land use.
Wayne County, M, has estimated the cost
of dye testing at $900 per facility. Video
testing costs range from $1.50 io $2.00 per
foot, although this increases by $1.00 per
foot if pipe cleaning is needed prior to
testing.

Table 61 summarizes the costs of start-up
equipment for basic manhole entry and
inspection, which is needed regardless of
which type of test is performed. Tables 62
through 64 provide specific equipment costs
for dye, video and smoke testing,
respectively.

Taﬁte 61: Commeon:Field. Equi_pmeht'_ﬂerzdﬂd for L"."yc.

Video, and SmokeTesting

Itam Cost
1 Digital Camera $200
Clipboards, Pens, Batteries $25
1 Field vehicle $15,000 - $35,000
1 First aid kit $30
1 Spotlight $40
1 Gas monitor and probe $900 - $2,100
1 Hand-held GPS Unit $150
2 Two-way radios $250 - $750
1 Manhole hook $80 - $130
1 Mirror $70 -5130
2 Reflective safety vests $40
Rubber/latex gloves {box of 100) | $25
1 Can of Spray Paint 35
4 Traffic Cones $50
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Table 62:[Equipment{€ostsifoGDysiTesti

Product Water Volume Cost
Dye Strips 1 strip / 500 galions $75 - $94 per 100 strips
Dye Tablets 0 —~ 50,000 gallens $40 per 200 tablets
Liquid Concentrate $80 - $90 per gallon
(Rhodamine WT) 0 ~ 50,000 gallons $15 - $20 per pint

Powder 50,000 + gallons §77 perlb
Dye Wax Cakes 20,000 — 50,000 gallons $12 per one 1.25 ounce cake
Dye Wax Donuts 50,000 + gallons $104 - $132 per 42 oz donut

Price Sources:

Aquatic Eco-Systems hitp.//www.aquaticeco.com/
Cole Parmer hitp./www.coleparmer.com

USA Blue Book htip:/www.usabluebook.com

Table 63; Equipment Costs for Videofilesting

Equipment Cost
GEN-EYE 2™ B&W Sewer Camera with VCR& 200" | g5 g
Push Cable '
100" Push Rod and Reel Camera for 2° — 10" Pipes $5.300
200" Push Rod and Reel Camera for 8" — 24" Pipes $5,800
. $32,000

Custom Saturn 11l inspection System : .
500" cable for 6-16" Lines E’;i?;‘)’m G DS
OuUTPoOST

= Box with build-out :g'ggg

" Generator $1 '000

« Washdownsystem '
Video Inspection Trailer

= T'x10’ trailer & build-out :1 g'ggg

» Hardware and software package $5 600

» Incidentals '
Spnnter Chassis Inspection Vehicle

= Van (with build-out for inspecting 6" — 24" pipes) | $130.000

» Crawler (needed to inspect pipes >24") $18,000

» Software upgrade {optional but helpful for $8,000

extensive pipe systems)

Solrces: LISA Blue Book and Envirotech

”"I.'able_ﬁa: _Eguipr_n'en't-'Costs for Smoke Testing

Equipment

Cost

Smoke Blower

$1,000 1o $2,000 each

Liquid Smoke

$38 to $45 per gallon

Smoke Candles, 30 second (4,000 cubic feet)

$27.50 per dozen

Smoke Candles, 60 Second {8,000 cubic feet)

$30.50 par dozen

Smoke Candles, 3 Minute (40,000 cubic feet)

$60.00 per dozen

Sources: Hurco Tech, 2003 and Cherne Indusiries,

2003
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Cosfts for Sepftic Systern Investigations

Most septic system investigations are
relatively low cost, but factors such as
private property access, notification, and the
total number of sites investigated can
increase costs. Unit costs for the three major
septic system investigations are described
below.

Homeowner Survey and Surface
Condition Analysls

Both the homeowner survey and the surface
condition analysis are relatively low cost
investigation lechniques. Assuming that a
staff person can investigate one home per
hour, the average cost per inspection is
approximately $25. A substantial cost
savings can be realized by using interns or
volunteers to conduct these simple
investigations.

Detailed Systern Inspection

Septic system inspections are more
expensive, but a typical unit cost is about
$250, and may also include an additional
cost of pumping the system, at roughly
$150, if pumping is required to complete the
inspection (Wayne County, 2003). This cost
is typically charged to the homeowner as
part of & home inspection.

Aerial Infrared Themodgaraphy

The equipment needed to conduct aerial
infrared thermography is expensive; cameras
alone may range from $250,000 to $500,000
(Stockton, 2004a). However, private
contractors provide this service. In general,
the cost to contract an aerial infrared
thermography investigation depends on the
length of the flight {flights typically follow
streams or rivers); how difficult it will be to
fly the route; the number of heat anomalies
expected to be encountered; the expected
post-flight processing time (typically, four to
five hours of analysis for every hour flown);
and the distance of the site from the plane's
“home” (Stockton, 2004a). The cost range is
typically $150 to $400 per mile of stream or
river flown, which includes the flight and
post-flight analyses (Stockton, 2004a).

As an alternative, local police departments
may already own an infrared imaging
system that may be used. For instance, the
Arkansas Department of Health used a state
police helicopter with a Forward Looking
Infrared (FLIR) imaging system, GPS§, video
equipment, and maps {Eddy, 2000). The
disadvantage to this is that the equipment
may not be available at optimal times to
conduct the investigation, In addition,
infrared imaging equipment used by police
departments may not be sensitive enough to
detect the narrow range of temperature
difference (only a few degrees) often
expected for sewage flows (Stockton,
20044a).
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Stormwater Program Manager TELEPHONE - (308) 233-3273

City of Kearney FAX - (308) 233-3209
1919 15" Avenue E-MAIL - aharter@kearneygov.org
P. Q. Box 1180 WEBSITE - www.cityofkearney.org

Kearney, NE 68848-1180

T O KA

October 6, 2010

Name
Address
City, State, Zip

RE: Case # (?)
Dear Name:

An illicit discharge code violation was reported at (Property). The Public Works Department has
determined that the property violates Keamey City Code. City Code Chapter 9-1523 prohibits a person
from throwing, depositing or leaving any discarded waste that may cause or contribute to pollution. The
discharge or accumulation of hazardous liquids which have a probability of contributing to pollution is
prohibited.

This letter is your notice to cease any further oil spills or deposits in the area adjacent to the
alley and to remove any used or spilled oils.

Liquid waste from the vehicles needs to be deposited in a properly covered waste receptacle for the
purpose of collection so it does not leak out into the ground and into the sewer system. For your
convenience and in an effort to reduce local pollution, the City of Keamey provides three used oil
disposal stations free of charge. These stations are located at the Landfill, the Public Works
Department, and the Recycling Center

If viclations are not corrected within 10 days of receipt of this letter, the City will forward this case to the
City Attorney’s office. Violations of this code may be punishable by a fine up to $300.00 in accordance
with Chapter 1-111 of the City Code. In addition the County Attormey’s office may seek criminal
prosecution for uncorrected code violations.

A Code Enforcement Officer will check the property to make certain all violations have been comected.
If you have any questions, please cail the Public Works Department at 308-233-3273. The City of
Keamey looks forward to working with you to make Keamey a more desirable community in which to
live and work in.

Sincerely yours,

CITY OF KEARNEY

Andy Harter
Stormwater Program Manager

To submit a request for service, visit Access Keamey at www.cityofkearney.org & 17.._'J.i-¢r:'5-"-"- ;
INEARNEY




Code Enforcement Coordinator TELEPHONE - (308) 233-3272
City of Kearney FAX - (308) 233-3223

18 East 22™ Street ; E-MAIL - slewis@kearneygov.org
P. O. Box 1180 WEBSITE - www._cityofkearney.org
Kearney, NE 68848-1180 CITY OF KEARNEY

QOctober 86, 2010

Name
Address
City, State Zip Code

Dear (property owner):

The City of Keamey has received complaints and concems regarding the property at (location). It has
been brought to our attention that fallen leaves from the trees on your property are being intentionally
raked or blown into the street. Chapter 5-402 of Keamey City Code declares that throwing, depositing
or placing any grass, leaves or worthless vegetation in the public street is considered littering and can
be subject to a $100.00 fine.

In addition, leaves which are swept or blown into the street can freeze and cause extensive drainage
problems throughout the neighborhoods. Accumulation of fallen leaves will also clog up storm sewers
which can result in extensive flooding throughout your neighborhood.

The City encourages you to take advantage of the Keamey Area Solid Waste Landfill where yard waste
can be taken. The yard waste is then composted and made available to the public. This program gives
Keamey residents the option of recycling their leaves while helping the environment.

This is your notice to cease any future activity where leaves are intentionally blown, raked or swept

from the yard into the public street. If you have any questions regarding this matter feel free to contact
me at 308-233-3272.

Sincerely yours,

CITY OF KEARNEY

Stephanie Lewis
Code Enforcement Division

To submit a request for service, visit Access Keamey at www.citvofkeamay.org W”’

KEARNEY



Public Works Department TELEPHONE - (308) 233-3273

City of Kearney FAX - (308) 233-3223

18 East 22™ Street E-MAIL - aharter@kearneygov.org
. 0. / i ) Cityof :

P. O. Box 1180 Crn OF KEARMY WEBSITE - www.cityofkearney.org

Kearney, NE 68848-1180

April 4, 2008

Kearney, NE 68847

RE: Inadequate controls to prevent sediment from exiting property; causing excessive track-out into the
City of Kearney Right-of-Way.

Dear: [N Management

In response to complaints received by the City of Kearney a site visit inspection to Antelope Ave was conducted.
Complaints issued to the city stated that excessive amounts of mud and gravel have been tracked into the
roadway. Per our inspection it was confirmed that track-out from your business has contributed to the excessive
amounts of sediment, mud and gravel covering Antelope Avenue and creating a possible hazard to the
community.

In order to avoid the continued hazards created by the gravel track-out it may be in your best interest to evaluate
ways to reduce the amount of material that can exit you business and what materials you are using at a base near
your entrance/exits. Although Antelope Avenue is part of the City of Kearney street sweeping program it is not
the intent of the program to clean such a large amount of track-out from businesses. It is for that reason the City of
Kearney requests that measures be taken to help reduce if not eliminate the amount of gravel and mud tracked
from your business. Furthermore, if this is allowed to continue city sweepers will not detour from their scheduled
routes to remedy excessive track-out from your business. It is the ultimate responsibility of all businesses to
maintain their properties in such a way to prevent track-out related problems.

It must also be noted that when large amounts of gravels and dirt are allowed to enter the storm drain systems, the
probability for flooding increase greatly do to the capacities of the system being reduced. For this reason the city
tries to make every effort in reducing the amount of debris allowed to enter the systems.

Much like construction sites; track-out from businesses within the City of Kearney is in violation of city code
(Article 4 Nuisance). Please be advised that should gravel and sediment continue to exit your site the Public
Works Department will be forced to take further actions to protect public ROW and infrastructure.

If you have any questions regarding this matter please feel free to contact me.

Sincerely yours,

CITY OF KEARNEY

Andy Harter
Storm Water Program Manager



Public Works Department TELEPHONE - (308) 233-3273

City of Kearney FAX - (308) 233-3223
18 East 22" Street E-MAIL - gharter@kearneygov.org
P. O. Box 1180 ; WEBSITE - www.cityofkearney.org
Kearney, NE 68848-1180 CI“ OF KEARNEY

10/12/07

Kearney, NE 68847

RE: Continued Discharges to the City of Kearney Storm Sewer System

Dear | M anzgement:

In response to continued complaints received from the public, an inspection was performed of the alley storm
drainage system adjacent to the referenced property. The complaints indicated that your business continues to
dispose of waste into the storm drain grate inlet. Obvious accumulation in the bottom of and surrounding the inlet
indicated the improper disposal of wastes since the initial inspections in August which resulted in the city
cleaning the system. The storm drains located throughout the city are designed to directly carry rain water to the
Plaite River for discharge. All items allowed to enter the system are discharged directly into the environment.
Allowing these solids to enter the system can also contribute to flooding by reducing the capacity of our
conveyance system. The only thing allowed to enter storm sewers is rain water runoff; all other waste materials
must be disposed of in responsible manners, whether it is the garbage, sanitary sewer system, or properly
recycled. Along with direct dumping, washing equipment is also in violation to the city code of ordinance.

Furthermore, the disposal of any waste into the storm sewer system violates many federal, state, and local laws.
Specifically, Section 5-402, Article 4 Nuisances, Health and Sanitation, of the City of Keamney Codes of
Ordinance. The City of Keamney requests that any practices currently allowing discharge into the storm drains be
ceased immediately and the proper disposal procedures be implemented.

This letter is your notice and order to cease all disposal waste to the storm sewer system.

The City of Kearmney, Public Works Department will be happy to meet with you in order to find a solution to the
continued problems in order to avoid future violations. Please be advised that should illegal dumping continue,
your business will be in violation of this order, the Public Works Department will then forward this matter to the
City Attorney, as a violation of the Codes of the City of Kearney. Any person violating any provision of the UDO
as adopted by the City of Keamey, shall be deemed guilty of a misdemeanor and shall be punished as provided by
the provisions of Section 1-111 of the Kearney City Code. The City Attorney may file complaints seeking relief
for each day the violation continues or seek an injunction or both to correct the violation.

Please address the concerns associated with this letter immediately. Your cooperation in maintaining your
property, following proper disposal practice, and being aware of the adverse impacts pollution has on our local
environment, is greatly appreciated. Please contact me at 308-233-3273, prior to October 22" 2007, to discuss
your future disposal practices.

Sincerely yours,

CITY OF KEARNEY

Andrew L. Harter
Engineering Assistant, Storm Water Program Manager



Public Works Department TELEPHONE - (308) 233-3273

City of Kearney FAX - (308) 233-3223
18 East 22™ Street E-MAIL - aharter@kearneygov.org
P. O. Box 1180

WEBSITE - www.cityofkearney.org
Kearney, NE 688481180 CITY OF KEARNEY

8/28/07

Kearney, NE 68847

RE: Allowable Discharges to the City of Kearney Storm Sewer System

Dear - Management:

On Aupgust 22, 2007, acting on complaints received from the public, an inspection was performed of the alley
storm drainage system adjacent to the referenced property. The complaints indicated a foul, and an obvious
holding ground for excessive amounts of flies, putrid odor was coming from the storm drain grate inlets and
obvious accumulation in the bottom of the inlet indicated the improper disposal of wastes. The Storm Water
Program Manager, and the Streets Superintendent, performed an inspection of the property.

The inspection determined the odor was coming from excess waste being improperly disposed of into the City of
Kearney storm drainage system. The storm drains located throughout the city are designed to directly carry rain
water to the Platte River and surrounding water bodies for discharge. These systems do mot direct flows from the
inlets into a treatment facility. All items allowed to enter the system are discharged directly into local lakes,
rivers, and streams.

In addition to this the dumping of any waste into the storm sewer system violates many federal, state, and local
laws. Specifically, Section 5-402, Article 4 Nuisances, Health and Sanitation, of the City of Kearney Codes of
Ordinance. As part of the City of Kearney's Storm Water Management Program new regulation must be
developed as directed by the Nebraska Department of Environmental Quality. These regulations will directly
focus on illicit connection and illegal dumping to the storm drainage systems. The City of Kearney requests that
any practices currently allowing discharge or dumping into the storm drains be ceased immediately and the proper
disposal procedures be implemented.

This letter has been distributed to a multitude of businesses located in the area with the intention of educating
owners that proper disposal practices must be followed. The only thing allowed to enter storm sewers is rain
water runoff; all other waste materials must be disposed of in responsible manners, whether it is the garbage or
sanitary sewer system. The City of Kearney encourages all business owners to review and correct any practices
that have the possibility of discharging pollutants to the storm sewer system, before enforcement by the city is
required.

Please address the concerns associated with this letter. Your cooperation in maintaining your property, following
proper disposal practice, and being aware of the adverse impacts pollution has on our local environment, is greatly
appreciated. If you have questions concerning the content of this letter feel free to call me at 233-3273, to discuss
your COncerns.

Sincerely yours,
CITY OF KEARNEY

Andrew L. Harter
Engineering Assistant, Storm Water Program Manager



Appendix D:

Ilicit Discharge Detection and Elimination: Program Guidance Manual
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Isolate the Problem

If the illegally dumped substance has been identi-
fied and has potential for entenng the City of
Kearney storm drain system, contain the material,
after a positive identificadon and if it is safe to do
so. Provide protection for adjacent drain inlets to
prevent entry of the illegally dumnped substance.

Cleanup, Removal and Disposal

Perfomalliel R ancl coriective achonsor

Put Your Detective Skills to Work

Inspecting for, and reporting illegally dumped substances
can protect storm water quality. Keep open eyes for poten-
tial dumping at drain inlets, open channels, and other mu-
nicipal storm dmin systems. Warning signs can include:

L

Bk o ounm

e  Visible signs of staining or unusual colors to the pave-
ment or surrounding adjacent soils.

e  Pungent odots coming from the drainage system.

¢ Discolotation or oily substances in the water or stains
and residues detained within ditches, channels or dmin
boxes.

e  Dumping of debsds or medical waste at a particular
location, where the proximity to the drain system could

impact water quality.
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Assess and Repor
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Drainage canals and ditches are hot spots
for illegal dumping activities. However,
floatables are not the only concern. Keep a  [EEISEEIE
close watch out for liquids present in water
bodies.
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Follow Up Corrective Actions

All supervisors are required to follow up on the
incident to ensure the approptate agencies have
been contacted and corrective actions have taken
place. If the spill is a direct result of city opera-

tions steps must be taken to prevent a reoccur-

rence in the future. q.!-YO.F KEAR.NE‘Y
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'MUNICIPAL OPERATIONS
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Shop Areas and Equipment Parking

Following Best Management Practices for shop
areas and equipment parking reduces the potential
for pollutants to be discharged and introduced

into storm water.

e  Follow storm water BMPs for handling used
vehicle /equipment fluids.

¢  Promptly clean up minor leaks and spills us-
ing proper absorbents. Use drip pans or ab-
sorbent material under leaking vehicles and
equipment to capture fluids.

e Avoid storing equipment on unpaved areas

Storm Water Good Housekeeping Practices

Maintenance Yards that are not easily cleaned.

A well-organized, neat yard reduces exposure of unwanted ®  Promptly pick up spill cleanup materials and
pollutants to storm water gnd presents a professional and absorbents to avoid tracking throughout the
responsible image to the public. Housekeeping practices for yard or building. Allowing spill cleanup mate-
yard and grounds maintenance include common sense prac- tials 10 become litter and sources of pollut-
tices to reduce the potential for pollutant accumulation or ants defeats the spill and leak cleanup effortl
discharge, such as:

s  Use dry clean up methods. Hosing down the
pavement can wash pollutants direcdy to the
§torm water system.
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o Never dispose of mop water into the parking lot,
street, gutter, or storm drain.
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Implamene el sweeping p T Debris and litter clog the drainage inlet and
lerer-nndd et subpect foowind on - mix with storm water runoff.
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Appendix E:

Illicit Discharge Detection and Elimination: Program Guidance Manual
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