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INTRODUCTION

The Environmental Protection Agency (EPA) requires that discharges from regulated small
municipal separate storm sewer systems (MS4’s) such as the City of Cafion City must be covered
under the National Pollutant Discharge Elimination System (NPDES) program. Narrative
requirements of that program require dischargers to reduce the discharge of pollutants from their
MS4 to the maximum extent practicable (MEP), to protect water quality, and to satisfy the
appropriate water quality requirements of the Colorado Water Quality Control Act (25-8-101 et
seg., C.R.S.) and the Colorado Discharge Permit Regulations (61.0) through the development and
implementation of a Stormwater Management Program. That management component must
include program areas covering Illicit Discharge Detection and Elimination (IDDE).

This manual provides guidance for implementing the City of Cafion City’s IDDE program. The
primary focus is the CDPHE permit condition Minimum Control Measure (MCM) No.3 - lllicit
Discharge Detection and Elimination. MCM No. 3 states that “The City of Cafion City must
develop, implement and enforce a program to detect and eliminate illicit discharges including
prepare a plan to detect and address non-stormwater discharges, including illicit discharges and
illegal dumping, to the system.”
This plan includes the following three components:

U Procedures for Locating Priority Areas Likely to have lllicit Discharges;

U Procedures for Tracking the Source of an Illicit Discharge; and

U Procedures for Removing the Source of the Discharge.

Illicit Discharge Defined

An illicit discharge is defined by the Colorado Discharge Permit System (CDPS) Permit as any
discharge to an MS4 stormdrain that is not composed entirely of stormwater not authorized under
a discharge permit issued by the State of Colorado. It is important to note that from a regulatory
standpoint a stormdrain can be either an enclosed pipe or an open channel.

CAN A DITCH BE A STORM SEWER?
The paragraph below is an excerpt from EPA’s Stormwater Phase Il Final Rule (USEPA, 1999):

The term “municipal separate storm sewer” is defined at 40 CFR 122.26(b)(8) as “a conveyance or
system of conveyances (including roads with drainage systems, municipal streets, catch basins,
curbs, gutters, ditches, man-made channels, or storm drains).” Following the logic of these
definitions, a “ditch” may be part of the municipal separate storm sewer. As with any determination
about jurisdictional provisions of the CWA, however, final decisions require case-specific
evaluations of fact.

Ilicit discharges enter the system through either direct connections - wastewater piping either
mistakenly or deliberately connected to the storm drains, or indirect connections - infiltration into
the MS4 from cracked sanitary systems, spills collected by drain outlets, or materials such as paint
or used oil dumped directly into a drain. lllicit discharges may be either continuous or intermittent.
Intermittent discharges tend to occur when carried by a storm event, while continuous illicit
discharges often flow during dry weather.
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Ilicit discharges can result in untreated discharges with high concentrations of pollutants (heavy
metals, toxics, oil and grease, solvents, nutrients, viruses, and bacteria) to receiving waterbodies.
Pollutant levels from these illicit discharges have been shown to significantly degrade receiving
water quality and threaten aquatic life, wildlife, and human health. Not all dry weather storm drain
flow contains pollutants or pathogens. In some cases flow in these drains may be derived from
springs, groundwater seepage, or leaks from water distribution pipes. Consequently, field testing
and/or water quality sampling are needed to confirm whether pollutants are actually present to
classify them as an illicit discharge.

Water quality testing is used to conclusively identify flow types found in storm drains and can
distinguish illicit flow types (sewage/septage, washwater and liquid wastes) from cleaner
discharges (tap water, landscape irrigation and ground water). Each flow type has a distinct
chemical fingerprint.
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GENERAL GUIDELINES

Procedures for Locating Priority Areas

Training of employees on recognition and reporting of suspected problems
Establishing and maintaining a public complaint hotline (276-5265 or 240-5325)

Performing periodic or regular visual screening during dry weather (no less than 72 hours
after the last rain fall of 0.10 inches or more)

Performing follow-up inspections of suspect outfalls

Sampling of suspect outfalls for parameters of concern

Evaluating water samples (visual description and/or chemical/biological testing)
Evaluating samples for discharges from leaking septic systems (E. coli tests)

Procedures for Tracking the Source of an lllicit Discharge

Initially, development of a comprehensive Storm Sewer System Map will be useful
tracking the source of an illicit discharge. Information to be added to the Storm Sewer
System Map to improve its usability includes:

Identification of the drainage area for each outfall
Identification of the land use for each drainage area

Locations of all inlets, manholes, channels, pipes, and conduits
Information on pre-development streams and springs
Information regarding depth of water table

Avreas serviced by sanitary sewerage

Areas serviced by septic systems

Older residential areas with aging sanitary systems

High density residential areas with septic systems

CDPS permittees

Significant contributors such as landfills, and agricultural operations using irrigation

Methods to Validate Illicit Discharge Source

Collecting samples of the discharge and of potential sources of the discharge, and
comparing the chemical analysis results

Conducting dye-testing to delineate potential source areas
Conducting smoke tests to delineate potential source areas
Using TV or video cameras to inspect storm sewers

Procedures for Removing the Source of Discharge

There are various proven methods that can be used to remove/correct illicit discharges. Securing
the voluntary cooperation of the responsible party to resolve the problem is the most beneficial
method in correcting existing illicit discharges and eliminating future discharges. Should the
responsible party not be willing to resolve the problem, legal remedies also exist to secure their
cooperation.
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Sources of lllicit Discharges
The following are some examples of illicit discharges.
e Sanitary wastewater sources such as;
0 Sanitary wastewater from improper sewerage connections, exfiltration or leakage
o Effluent from improperly operating and/or designed septic tank systems
o0 Overflows of sanitary sewerage systems

Automobile maintenance and operation sources such as:
e Commercial car wash wastewaters
e Radiator flushing wastewaters
e Engine degreasing wastes
e Improper oil disposal
e Leaky underground storage tanks

Landscape irrigation sources such as:
e Direct spraying of fertilizers, pesticides or herbicides onto impervious surfaces
e Over-application of fertilizers, pesticides or herbicides onto landscaping

Other sources such as:
e Laundry wastes
* Non-contact cooling waters
e Metal plating baths
e Dewatering of construction sites
* Washing of concrete ready-mix trucks
e Contaminated sump pump discharges
e Improper disposal of household toxic wastes
e Spills from roadway and other accidents
e Chemical, hazardous materials, garbage, and sanitary sludge landfills and disposal sites

Acceptable Non-Regulated Discharges

Landscape Irrigation Diverted Stream Flows

Irrigation Return flow Springs

Uncontaminated Pumped Ground Water Water from Crawl Space Pumps

Flows from Riparian Habitats and Wetlands Foundation Drains

Discharges from Potable Water Sources Air Conditioning Condensation

Individual Residential Car Washing Dechlorinated Swimming Pool Discharges

Note that even if these discharges are not covered under the Phase 11 Stormwater Regulations, they
may still require a State -issued permit, such as a Minimal Industrial Discharge (MINDI) permit.
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IDDE WORKPLAN

This manual is intended to provide guidance to City of Cafion City personnel involved with the
successful implementation of the City’s IDDE program. This section presents information
regarding the specific tasks to be completed.

City of Caiion City IDDE Program Components

PHASE 1 - IDDE REPORTING, TRACKING, MANAGEMENT, AND ENFORCEMENT SYSTEMS
e IDDE Training for City Staff
e Public Education
» Reporting (including hotline & website)
< lllicit Discharge Incident Tracking

PHASE 2 - DESKTOP ASSESSMENT OF ILLICIT DISCHARGE POTENTIAL
e Delineate Sub-watersheds
e Compile Mapping and Data Layers
e Define Discharge Screening Factors
e Screen (by potential) Sub-watersheds
e Generate Maps for Field Screening

PHASE 3 — FIELD INVESTIGATION & MONITORING
e Qutfall Reconnaissance Inventory (ORI)
e Integration of ORI Data into CarteGraph
e Monitoring at Storm Sewer Qutfalls
e Ambient In-stream Water Quality Monitoring (Biological, Physical, and Chemical)
e Develop an ID “Fingerprint” Library

PHASE 4 — ISOLATE AND ELIMINATE ILLICIT DISCHARGES
e Tracking Discharges to a Source
e On-site Investigations
e Corrections
e Enforcement and Penalties
e Education

PHASE 5 — PROGRAM EVALUATION
e Analyze Tracking Systems
e Amend Program as Necessary
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PHASE 1 - ILLICIT DISCHARGE REPORTING AND TRACKING

IDDE Training for Public Works and Parks/Forestry Personnel

Knowledgeable City Staff in the field who are well informed about potential illicit discharges are
critical to the success of any IDDE program. Training focused on recognition of potential illicit
discharges will be provided to City Staff on an annual basis.

1llicit Discharge Incident Reporting

When a suspected illicit discharge is observed by City Staff the primary point of contact for
reporting purposes will be the City of Cafion City Stormwater Technician at 276-5265 (office) or
240-5325 (cell). See illustrations #1 & #2.

If the suspected discharge is potentially toxic or represents an impending hazard to the
public, the Fremont County Hazardous Materials Response Team 275-8666 (or 911) must be
contacted immediately.

The Stormwater web site will also provide guidance on what constitutes an illicit discharge and
how to report potential illicit discharges. Each incident will be investigated promptly. The IHlicit
Discharge Incident Tracking Sheet found in both Appendix A of this manual, and in the IDDE
section of the Stormwater web page, will be used to record all pertinent information.

Hard copies of all completed incidents reports will be entered into the CarteGraph Stormwater
database system. Example of information recorded in the database includes: time from initial call
to investigation, steps taken to investigate, and actions taken to solve the problem. The tracking
system will provide a method to identify recurring problems and chronic offenders and to measure
program success.

The Tracking System will provide valuable data including:
U Number of Incidents Reported and the Number of Valid Incidents Occurring Each Year
U Most Common Problems Reported by the Public

U Areas in Which to Focus Information and Education Efforts
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Guidelines for Hazardous Materials Response

1. Stay upwind and uphill from the material.

2. lsolate the area and keep people out.

3. Call 275-8666 (or 911) for a Hazmat / Fire / EMS response from the Canon City Fire
Protection District. Inform dispatch of what you see.

Convey any information regarding the following:

If there are any injuries or exposures

Size and type of vehicle or containers

Placards

Labels

MSDS sheets

Shipping Papers

Size of spill

Color of material

If any smoke or vapors seem to be coming from the material

If there is any threat of the material spilled to people or the environment.

4. Remain in a safe area and await response from the Canon City Fire Protection District.
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ILLICIT DISCHARGE REPORTING & REPSONSE
by City Staff

Suspected
Discharge
Observed

Possible Toxic

Non-Threatening

or Discharge
Immediate Public Complete Incident
Hazard Reporting and

Tracking Form

Call HazMat
Response Team
275-8666
(or 911)

Contact Stormwater
Technician
276-5265

Non-Illicit
Discharge
Determination

Legitimate Illicit
Discharge
Determination

Initiate SOP for
Investigating
Suspected Illicit
Discharge

Follow-up & End
Investigation

Ilustration #1 — IDDE Reporting and Response — City Staff
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ILLICIT DISCHARGE REPORTING
Citizen Generated

Described as

Hazard

Respond
Immediately to
Verify

Call HazMat
Response Team
275-8666

Follow-up & End

Investigation

Suspected Toxic or
Immediate Public

Suspected Illicit
Discharge Observed
by Citizen

Call City
276-5265 or
269-9011

Described as
Non-Threatening
Discharge

Respond and
Complete Incident
Reporting and
Tracking Form

Non-Illicit
Discharge
Determination

Legitimate Illicit

Discharge
Determination

Initiate SOP for
Investigating
Suspected Illicit
Discharge

lllustration #2 — IDDE Reporting and Response - Citizen
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PHASE 2 - DESKTOP ASSESSMENT OF ILLICIT DISCHARGE POTENTIAL

Ilicit discharges are typically not uniformly distributed across a community, but tend to be
clustered within certain land uses, subwatersheds, and sewage infrastructure areas. To implement
this program component, GIS mapping and other available data are used to estimate potential
severity of illicit discharges and identify which subwatersheds or generating land uses warrant
priority investigation.

The desktop assessment utilizes existing background data and anecdotal information to characterize
illicit discharge potential at the subwatershed level. The assessment can also be used to identify
neighborhoods where stormwater education should be targeted to address illicit discharge problems,
the primary purpose of the assessment however is to guide initial field investigations.

The desktop assessment method consists of five elements:

1. Delineate Subwatersheds and/or Drainage Basin
Compile Available Mapping and Descriptive Data for each Drainage Unit
Derive Subwatershed Discharge Screening Factors Using GIS Analysis

2
3.
4. Screen and Rank Illicit Discharge Potential at the Drainage Unit Level
5

Generate Maps to Support Field Investigations

1 - Delineate Subwatersheds and/or Drainage Basin

Since many outfalls and many miles of irrigation ditches exist within the City, the area has been
divided into smaller, more manageable drainage basins. These basins extend beyond the
jurisdictional boundaries of the City. Where possible, the entire drainage basin will be
investigated in conjunction with Fremont County or the appropriate Irrigation District. This
helps to ensure that all potential sources of illicit discharges are identified in the subwatershed,
regardless of their origin.

2 - Compile All Available Mapping and Data for each Drainage Basin

The extent and quality of the data available for mapping directly influences subsequent analyses
and field investigations. A list of recommended data layers to acquire for the desktop
assessment includes:

e Aerial Photos e Historical Land Uses

e Hydrology e Known Sites of Illicit Discharges
e Land use and Zoning e Water Quality Monitoring Data
e NPDES Permittees e Historic Hydrology

e Qutfalls e Areas Served by Septic Systems

e Sewer System e Topography

e Stormdrain System e Condition of Infrastructure

e Irrigation System e Depth of Groundwater
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3 - Develop Subwatershed Discharge Screening Factors

The third step of the desktop assessment defines the discharge factors used to screen
subwatersheds and drainage basins based upon their illicit discharge potential (IDP).

Potential Screening factors include:

Past Discharge Complaints - Any subwatershed with a history of discharge complaints
should automatically be designated as having High IDP.

Poor Water Quality During Dry Weather - If historic water quality data exists and
standards have been chronically exceeded, that area should be considered as a high risk.

Density of NPDES/GESC/DESC Permits or Potential Pollutant Generating Sites —
Density of more than 10 generating sites or five industrial NPDES storm water sites per
square mile indicates High IDP.

Stormwater Outfall Density — A density of more than 20 outfalls per linear mile of
receiving waters can indicate a high IDP.

Age of Development - Defined as the average age of the majority of development in a
subwatershed. High IDP is often indicated for developments older than 50 years.

Sewer Conversion - Subwatersheds that had septic systems but have been connected to the
sanitary sewer system in the last 30 years have High IDP.

Historic Combined Sewer Systems - Subwatersheds that were once served by combined
sewer system but were subsequently separated have a High IDP.

Presence of Older Industrial Operations - Subwatersheds with more than 5% of its area
in industrial sites that are more than 40 years old are considered to have High IDP.

Aging or Failing Sewer Infrastructure - High IDP is indicated when the sewer age
exceeds the design life of its construction materials (e.g., 50 years) or when clusters of pipe
breaks, spills, overflows or are reported by sewer authorities.

Density of Aging Septic Systems - Subwatersheds with a density of more than 100 older
(+20 yrs) drain fields per square mile are considered to have high IDP.
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4 - Screen for Illicit Discharge Potential

For each subwatershed, a group of screening factors are selected which are most applicable. Each
factor has been assigned a relative weight (greater weight = less influence) according to its
potential influence on water quality. Values can then be assigned for each subwatershed based
upon the criteria score for each screening factor (see worksheet next page). The total
subwatershed score for all of the screening factors is then used to determine whether it has a low,
medium or high risk to produce illicit discharges. High-risk subwatersheds are targeted for
priority field screening.

Scoring Criteria:

Past Discharge Complaints — Moderate Influence — Total number of complaints within
subwatershed within two years.

# of Complaints - 1 2 10
Weighted Score - 5 25 50

Poor Water Quality During Dry Weather — Severe Influence — If historic water quality data
exists, enter the times (events) water quality
standards were exceeded within the subwatershed.

# of Events - 1 3 5
*~— — ¢
Weighted Score - 20 60 100

Density of Potential Pollutant Generating Sites — Moderate to Severe Influence — Calculate the
average density of generating sites per square
mile within the subwatershed.

# of Sites - 1 5 10
~— —— ¢
Weighted Score - 10 60 100

Stormwater Outfall Density — Low to Moderate Influence - Determine density of outfalls per
linear mile of receiving waters.

# of Outfalls/Mile - 2 io 20
Weighted Score - 5 25 50

Age of Urban Development — Low to Severe Influence — Determine the average age of the urban
development within a subwatershed.

Average Age (yrs) - 10 2‘5 50
Weighted Score - 5 50 100
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Sewer Conversion - Severe Influence — Calculate % of subwatershed that has been connected to
the sanitary sewer system in the last 30 years.

% of area - 10 2‘5 50
Weighted Score - 20 50 100

Historic Combined Sewer Systems — Moderate to Severe Influence — % of subwatershed once
served by combined sewer system.

% of area - 10 %5 50
Weighted Score - 20 50 100

Presence of Older Industrial Operations - Severe Influence - % of subwatershed with industrial
sites older than 40 years.

% of Area - 1 2 5
Weighted Score - 20 60 100

Aging or Failing Sewer Infrastructure — Moderate to Severe Influence - % of subwatershed in
which sewer age exceeds the design life of its
construction materials.

% of area - 10 2.5 50
Weighted Score - 20 50 100

Density of Septic Systems — Low to Severe Influence - Calculate density of drain fields older than
20 years per square mile.

Density/sg. mi. - 25 F‘O 100
Weighted Score - 25 50 100
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lllustration #3 - Subwatershed ID Potential Evaluation Worksheet & Graph
Illicit Discharge Potential Evaluation Worksheet

Subwatershed: ABC Date: 1/1/2010

Criteriai Weighted
Screening Factors Scorei Value

Past Discharge Complaints 5 : 25

Poor Dry Weather Water Quality (number of events exceeding WQ standards)
Density of Potential Pollutant Sites (average per sg. mile)

Stormwater Outfall Density (per linear mile of receiving water)

Average Age of Development (> 25 years)

Average Age of Development (< 25 years)

Septic/Sewer Conversion (% of watershed area) 10 20

Past Combined Sewer Systems (% of watershed area) 30 60

Industrial Sites +40 years (% of watershed area) 30 : 700

Sewer System Exceeds Design Life (% of watershed area) 50 : 700

Density of Older Septic Systems (drain fields per sq. mi) 25 25

Average Value: 49

Risk Potential: MODERATE

Illicit Discharge Potential - ABC Sub-Watershed

Density of Older Septic Systems

Age of Sewer System

Age of Industrial Sites ‘

Past Combined Sewer Systems

Septic/Sewer Conversion

Age of Development (< 25 years)

Age of Development (25+ years)

Stormwater Outfall Density [ ]

Density of Potential Pollutant Sites (average per sg. mile)

Poor Dry Weather Water Quality

Past Discharge Complaints

0 20 40 60 80 100 120
Low Risk Moderate Risk High Risk
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The last component involves generating relatively simple maps that display streams, channels,
streets, landmarks, property boundaries and known outfall locations. Field crews need to screen

outfalls in priority drainages.

FRANKLINJAVE

Ilustration #4 — GIS Based Field Map Example

City of Cafion City — 2007

=
5 il

’ a
FDELYREY#AVE
S

f

=, Al

- E
S ROYAL'GORGE BLVDAJ SR

CBSEMZE)

i

\=

8

15



City of Cafion City
IDDE Manual

PHASE 3 - FIELD INVESTIGATION AND MONITORING

This section discusses the strategies that will be utilized to detect illicit discharges and includes in-
field screening techniques designed to gather basic information and identify outfalls that are likely
potential pollutant contributors. It will also provide a basic framework for utilizing the screening
data to:

e Address obvious discharges
e Develop a water chemistry monitoring program
e Make future program decisions

The Outfall Reconnaissance Inventory (ORI)

The ORI is a simple field assessment designed to establish geospatial location and record basic
physical characteristics of individual storm drain outfalls. The ORI also evaluates suspect outfalls,
and assesses the severity of illicit discharge problems. The goal is to complete the ORI for
drainages within the City of Cafion City starting with priority subwatersheds identified during the
desktop analysis. Efforts should be made to complete the ORI in drainages in key areas outside the
City limits which have a potential impact on the drainages within the City. The results of the ORI
can then used to determine future outfall monitoring and discharge prevention efforts.

Timing — Prolonged dry periods during the fall/winter seasons with low groundwater levels are
optimal conditions for performing the ORI. Daily weather patterns also determine
whether ORI field work should proceed. In general, ORI field work should only be
conducted at least 48 hours after a runoff-producing rain or snow event.

Field Maps — The field maps for the ORI are produced during the desktop assessment. Ata
minimum, maps will have labeled streets, delineated drainage areas and hydrologic
features, so field personnel can orient themselves and spatially record their findings.
ORI field maps should be used to check the accuracy and quality of pre-existing
mapping information, such as the location of outfalls, stormdrains and surface waters.
Recent aerial photographs will assist in navigation and assessment of existing land
use and cover.

Equipment & Methodology — Basic field equipment needed for the ORI includes waders, a
measuring tape, stopwatch, 1-liter container, camera, GPS unit, cell
phone, and rubber gloves. A CarteGraph enabled notebook computer
should be used to record text, photos, and GPS coordinates
electronically.

The ORI is implemented by walking streams, channels and ditches with either perennial and/or
intermittent flow to locate outfalls, record their spatial location with a GPS unit. Photographs,
dimensions, shape, and component material, are recorded as well as observations of basic sensory
and physical indicators. If a dry weather flow is observed at an outfall, field personnel will notify
Stormwater Program Supervisory staff immediately.
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ORI Field Data Sheets

A separate ORI field sheet is to be completed for each outfall. The ORI field sheet is divided into
eight sections that address both flowing and non-flowing outfalls. (See Appendix B for a full
version of the ORI Field Data Sheet).

Section 1- Background Data

The first section of the ORI field sheet is used to record basic information, including time/date,
locational coordinates, weather conditions, land use and field personnel conducting the
investigation.

Ilustration #5 - Section 1: Background Data

Subwatershed: Outfall ID:
Date: Time (Military):
Investigator(s): Form completed by:
Temperature (°F): Rainfall (in.) Last 24 hours: Rainfall (in.) Last 48 hours:
Latitude: Longitude:

Camera: Photo #s:

Land Use in Drainage Area (Check all that apply) Notes:

[ Industrial I Urban Residential | Suburban

Residential

[ Commercial | Open Space I Institutional

[ Other

Known Industries:

Much of the information in Section 1 is self-explanatory and used to record when, where, and under
what conditions ORI data were collected. Every outfall should be photographed and given a unique
identifying number which will serve as its subwatershed “address”. If conditions permit, field
personnel can use spray paint or similar method to mark outfalls. Marking helps confirm outfall
locations during future investigations, and gives citizens a better way to report the location of spills
or discharges when calling the water pollution hotline. In additional to the recording the
information on the ORI field data sheet, field personnel should also mark the spatial location of all
outfalls they encounter directly on field maps.
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Section 2 — Outfall Description
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In this section of the ORI field sheet the physical characteristics of the outfall are noted, including
material, presence of flow at the outfall, as well as the pipe’s dimensions. These measurements are

used to confirm and supplement existing storm drain maps.

Ilustration #6 - Section 2: Outfall Description

TYPE MATERIAL SHAPE DIMENSIONS SUBMERGED
| RCP I Circular 1 Single Dimensions In Water: | With Sediment:
I PVC | Elliptical |7 Double I No I No
1 CMP T Box 1 Triple | Partially [T Partially
| Closed Pipe |1 HDPE [ Other ] Other 1 Fully 1 Fully
| STEEL
| Other
[ Concrete I Undercu_t Depth:
| Earthen | Trapezoidal
I Open . .
Drainage I Rip Rap I Incised Bankfull/Top Width:
| Other ;
I Parabolic Base/Bottom Width:
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Section 3 — Field Data for flowing Outfalls

This section of the ORI records direct measurements and water chemistry of flowing outfalls. Field
personnel can determine the rate of flow using one of two techniques and then utilize a water
quality field probe to collect water chemistry data.

The first flow technique simply records the time it takes to fill a container of a known volume, such
as a one liter sample bottle. 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 a one liter volume. The shape and flexibility of plastic containers allows crews to capture
relatively flat and shallow flow. The flow volume is determined as the volume of flow captured in
the container per unit of time.

Ilustration #7 - Section 3: Field Data for Flowing Outfalls

METHOD PARAMETER DATA RESULT
Volume: Liter .
Flow #1 Liters / Second
Time to fill: Seconds
Flow Depth at Deepest Point: Inches )
. Area = ft
Flow Width: Inches -
Flow #2
Length Measured: Feet
Feet/Second
Time of Travel: Seconds
Multi-Parameter Probe Temperature: °C °F
Dissolved Oxygen: mg/L % Saturation
Conductivity: mS/cm uSlem
pH: pH
Field Colorimeter Chlorine: mg/L

In locations where larger discharges occur, the second technique (if a mechanical flow meter is not
available) can be used to determine flow velocity and multiply that figure by the estimated cross
sectional area.

Field personnel measure off a fixed flow length, usually about five or ten feet. Then a small orange
is dropped into the discharge at the starting point. Then the time it takes a marker to travel the
measured length is measured. 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 flow area is measured by
measuring the depth of the flow at the deepest point and then the width of flow.
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This section of the ORI field sheet is used to record sensory indicator data (odor, color, turbidity
and floatables) associated with flowing outfalls only. Sensory indicators are detected by smell or
sight, and require no measurement equipment. Sensory indicators are important in detecting the

most severe or obvious discharges. Section 4 of the field sheet focuses on whether sensory

indicators are present, and if so, what is its severity, on a scale of one to three.

See Appendix D for Physical Indicator Examples.

Ilustration #8 - Section 4: Physical Indicators (flowing outfalls only)

INDICATOR
(check if D.E SC].HPTION RELATIVE SEVERITY INDEX (1-3)
present) (circle if present)
Sewage
Rancid/sour . . 3 — Noticeable from a
[ Odor Petroleum/gas 1 - Faint 2 — Easily detected distance
Sulfide  Other:
Clear Brown Gray . . -
Yellow Green 1 - Faint colors in 2- _Clearly visible 3— Clearly visible in
I Color Orange Red sample in sample outfall flow
Other- bottle bottle
L . 1 - Slight
Turbidit See Severity Index . 2 —Cloud 3 — Opaque
T y y cloudiness y pad
. 2 — Some; 3 - Some; origin clear
Stecv;agsd(s'l'mlet Paper, 1 — Fewr/slight; indications of (e.g., obvious oil
| Floatables Pet.roleum (oil sheen) origin not origin (e.g., sheen, suds, or
Other: obvious possible suds floating sanitary
' or oil sheen) materials)
3 — Excessive:
. 2 — Moderate, inhibiting the
Sediment o as ng
I Deposition | Silt — Sand - Gravel 1-Slight; origin deposition in function of the
Other: not obvious areas of lower outfall
: flows . .
% impaired

Odor - Description of any odors emanating from the outfall. Section 4 provides guidance for
assigning a severity score. A severity score of one means that the odor is faint; a score of two
indicates a moderate odor within the pipe; and a score of three is assigned if the odor is so strong
that it is noticeable a considerable distance away from the outfall.

Color - A visual assessment of the discharge color and its intensity. The best way to measure color
is to collect the discharge in a clear sample bottle and hold it up to the light. The color of the
discharge can be clear, slightly tinted, or intense. Field personnel should also look for downstream
plumes of color that appear to be associated with the outfall.

Turbidity - A measure of the cloudiness of the water. Like color, turbidity is best observed in a
clear sample bottle, but can also be quantitatively measured using field probes. There can be some
confusion of turbidity with color. Turbidity is a measure of how easily light can penetrate through
the sample bottle, whereas color is defined by the tint or intensity of the color observed.
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Floatables - The presence of any floatable materials in the discharge or the plunge pool below.
Sewage, oil sheen, and suds are all examples of floatable indicators. Trash and debris are generally
not considered an indicator. The presence of floatable materials is determined visually.

If you think the floatable is sewage, you should automatically assign it a severity score of three.
Surface oil sheens are ranked based on their thickness and coverage. In some cases, surface sheens
may not be related to oil discharges, but instead are created by in-stream processes. A thick or
swirling sheen associated with a petroleum-like odor may be diagnostic of an oil discharge.

Suds are rated based on their foaminess and staying power. A severity score of three is designated
for thick foam that travels many feet before breaking up. Suds that break up quickly may simply
reflect water turbulence, and do not necessarily have an illicit origin. Indeed, some streams have
naturally occurring 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.

Deposition — The degree of any deposited earthen materials in or near the outfall.
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Section 5 — Physical Indicators for Both Flowing and Non-Flowing Outfalls

This section of the ORI field sheet is utilized to record physical indicators indicative of past
discharges found at either flowing or non-flowing outfalls. Physical indicators also include outfall
damage, outfall deposits or stains, abnormal vegetation growth, poor pool quality, and benthic
growth on pipe surfaces. Many of these physical conditions may indicate that an intermittent or
transitory discharge is occurring even if the pipe is not currently flowing. These physical indicators
are not ranked according to their severity, because they are often subtle, difficult to interpret and
could be caused by other sources. Still, physical indicators can provide significant clues about the
discharge history of an outfall, particularly if discharge indicators accompany them.

Ilustration #9 — Section 5: Physical Indicators for Both Flowing and Non-Flowing Outfalls

INDICATOR DESCRIPTION
(check if present) (circle if present) SA WA LI
Spalling Cracking Chipping
I Outfall Damage Corrosion Peeling Paint
Oily Paint Flow Line
I Deposits
Other:
I Abnormgl Excessive Inhibited
Vegetation
Odors  Suds Floatables  Colors
I Impaired Pool Excessive Algae Oil Sheen
Quality
Other:
Brown Orange Green
1 Benthic Growth
Other:
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Section 6 — Preliminary Outfall Classification

If data collection and analysis to this point of the investigation indicates that it is unlikely that the
discharge is illicit, the investigator then skips to section 8 to make any potential maintenance
observations.

Ilustration #10 — Section 6: Preliminary Outfall Classification

I Unlikely Illicit Discharge (skip to section 8) [ Potential Illicit Discharge (one or more
indicators with a severity of three)

I Suspect lllicit Discharge (presence of two or more indicators) | Obvious Illicit discharge

Rationale:

Section 7 — Discharge Sample Collection

If the characteristics of the discharge reflect one or more of the indicators previously discussed,
then samples of the discharge must be obtained according to the Sample Sampling Procedures for
Discharge (Appendix E) and delivered to the appropriate labs for analysis.

Ilustration #11 — Section 7: Discharge Sample Collection

1. Water Chemistry Sample Collected? Yes No If yes, time sample delivered to lab:

2. Bacteria Sample Collected? Yes No If yes, time sample delivered to lab:

3. Collected from: Flow Pool

4. Intermittent flow trap set? Yes No If Yes, type: OBM Caulk Dam

Sample collection should be performed in such a manner as to reduce the potential for
contamination, and prevent the field crew from being exposed to harmful pollutants. Some
considerations for sample collection include:

U Wear surgical gloves (un-powdered nytrile gloves are recommended to limit the potential
of contamination) when collecting the sample, and wash hands with sanitary wipes after the
sample(s) is collected.

U Dry weather flows can be shallow, have low flow volumes, and be hard to reach. In some
cases, alternative sample collectors may be used. A “dipper,” consisting of a collection
bottle at the end of a long fiberglass pole, can be used to catch flows from the outfall. A
pre-measured, cut-off plastic milk jug can be used to capture shallow flows from the pipe.
In either case, make sure to rinse the bottles thoroughly (rinse three times) in ambient water
and do not to disturb any sediments or benthic growth in the pipe as a sample is taken.

U Label the bottles just before taking the sample to ensure good label adhesion.
Fill the bottles completely while not touching the inside of the lid or bottle.

U Samples should be stored at 4°C (40°F). On a hot day, put samples in an ice-filled cooler
immediately, or add “blue ice” to the sample box.
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Quality Assurance & Quality Control

The labeling and integrity of each sample are important parts of the sampling protocol. To ensure
sampling results are accurate, it is important to institute quality assurance measures as part of the
sampling protocol. Quality assurance samples serve as a check against biases introduced during
sample collection, or within the laboratory. Quality assurance samples also assess the accuracy of
the analysis method and its consistency for samples collected at the same site. Program managers
must also track the “chain of custody” from the time the sample is initially collected until it is
analyzed and reported as data. Examples of quality assurance samples include field blanks and
duplicate samples.

Safety Considerations

Whenever sampling in the field there are safety considerations which require planning. This is even
more important when sampling is being conducted in urban stream environments where there is
potential for contact with contaminated water, sharp debris and objects, and threatening individuals
(both animals and humans). Field crews should be comprised of at least two individuals, each
equipped with proper foot (e.g., sturdy boots or waders) and hand wear (latex gloves).

Key equipment for crews to carry should include cell phones, a GPS unit, and a first aid kit. Private
properties should not be accessed unless proper notification has been provided, preferably in
advance. Lastly, field crews should be vaccinated against Hepatitis B, particularly if the crews will
be accessing waters known to be contaminated with illicit sewage discharges.

When working in or near a street where traffic is a concern, traffic cones, appropriate signage must
be in place and reflective vests must be worn.

Section 8 — Any Non-Illicit Discharge Concerns

Record any other observations which may affect the condition of the outfall. Notes regarding issues
such as trash, vegetation maintenance or other maintenance will be entered into CarteGraph which
will generate works orders.

Ilustration #12 — Section 8: Non-lllicit Discharge Concerns (e.g., trash or infrastructure repairs)?

Notes:
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Unique ORI Situations - Field personnel will have to address unique issues given the extensive
network of open irrigation conveyance channels throughout the City. The irrigation ditches and
channels also function as stormwater conveyance systems. Open channels and ditches are often
very long with only a few obvious outfalls. The irrigation network can have illicit discharges at any
point but they usually can only be detected if a straight pipe is found.

Winter and Ice - Ice can be used as a discharge indicator when it forms in streams and pipes during
the winter months. Because ice lasts for many weeks and most illicit discharges are warm, field
personnel can interpret outfall history from ice melting patterns along pipes and streams. For
example, exaggerated melting at a frozen or flowing outfall may indicate warm water from sewage
or industrial discharge. Also, ice acts like an intermittent flow trap and literally freezes discharges.
Crews should also look for these traps to find any discolored ice within the pipe or below the
outfall. A final winter indicator is “rime ice,” which forms when steam freezes. This beautiful ice
formation is actually a good indicator of sewage or other relatively hot discharge that causes steam
to form.

Biological Indicators - The diversity and pollution tolerance of various species of aquatic life are
widely used as an indicator of overall stream health and has sometimes been used to detect illicit
discharges. The community structure of the aquatic macroinvertebrates in the Arkansas River
should be determined both above and below the MS4 to establish the effect of discharges on that
structure. Aquatic macroinvertebrates include species which will be present in either good or poor
water quality, but not both. There presence and quantity of certain species provide important
information as to the types of discharges that the aquatic community has been exposed to over time.
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Integration of the ORI Data into CarteGraph

The ORI generates quality information but only if the field data are managed and analyzed
effectively. Methods to compile, organize, and interpret ORI data include:

e Basic Data Management and Quality Control
e OQutfall Classification
e Subwatershed and Reach Screening

The level of detail for each analytical method should reflect actual discharge problems revealed
within the watershed. In general, the most common conditions and problems will shape the initial
monitoring strategy, which prioritizes the subwatersheds or reaches that will be targeted for more
intensive investigations.

By state statute, each MS4 operator must develop a detailed and accurate storm sewer system map.
The regulation requires that the map include the location of each municipal stormwater outfall and
the subsequent state waters impacted by each outfall. To identify the stormwater outfalls and the
state waters within each jurisdiction, it is important to understand the definition of each. Most
surface water is considered state waters, including canals, ditches and man-made conveyance
structures. An awareness of the land use, age of development, reports of illicit discharges and other
information specific to each MS4 as it relates to the areas tributary to outfalls will allow an MS4
operator to prioritize their resources in the areas where most illicit discharges occur.

The use of CarteGraph in conjunction with GIS allows not only allows a map of the storm sewer
system to be produced but the addition of CarteGraph allows important attribute and historical
information to be associated to the outfalls, junctions and other infrastructure within that area.
Information can then be called up easily when an illicit discharge is discovered. That capability will
greatly enhance the ability of field personnel to quickly isolate, verify, and eliminate the source of
illicit discharges.

Procedures for tracing the source of an illicit discharge include various methods which can be used
to find the source of illicit discharges. Information that could be added to the Storm Sewer System
Map to improve its usability may include the following:

Identification of the drainage area for each outfall
Identification of the land use for each drainage area
Locations of all inlets

Locations of all manholes

Information on pre-development streams and springs
Information regarding depth of water table

Areas serviced by sanitary sewerage

Areas serviced by septic systems

Older residential areas with failing sanitary systems
High density residential areas with septic systems
CDPS permittees
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Basic Data Management and Quality Control - It is not uncommon to compile dozens of individual
ORI data forms in a single subwatershed or drainage. At the end of each day, field personnel
should summarize initial findings, address any logistical problems and review field forms for
accuracy and thoroughness.

Those forms are then submitted for data entry into the CarteGraph system at which time they can
again be checked for completeness and accuracy by the person responsible for data entry. If any
errors or omissions are identified during data entry, the field personnel which submitted the
information will be required to verify the information or provide justification for omissions.

Outfall Classification - A simple outfall designation system is used to summarize the discharge
potential for individual ORI field sheets.

* Obvious Discharge - Outfalls where there is an illicit discharge present and the source of
the discharge is clearly identifiable.

e Suspect Discharge - Outfalls with flow and high severity indicated by one or more of the
ORI physical indicators.

» Potential Discharge - Flowing OR non-flowing outfalls with presence of two or more ORI
physical indicators.

e Unlikely Discharge — Non-flowing outfalls with no physical indicators of an illicit
discharge.

Subwatershed / Drainage Screening - Once the field data sheets are checked for accuracy and
completeness by the Stormwater Technician, the field data will be entered into the CarteGraph
database. CarteGraph is a database management tool which allows creation of GIS based
subwatershed maps and each location includes all of the outfall characteristics. The subwatershed
maps are an effective communication and education tool.

Initial analysis notes the frequency of each type of outfall classification contained within each
drainage area. Density of high risk outfalls per stream mile is an important method to target and
screen subwatersheds. To screen the drainage areas, select the outfall metrics that are most
important to the program goals and then rank individual subwatersheds accordingly. This screening
process can help determine which subwatersheds will be selected for initial follow-up monitoring
efforts. When feasible, the screening process should incorporate non-ORI data, such as existing dry
weather water quality data, citizen complaints, permitted facilities, and habitat or biological stream
indicators.
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Monitoring at Stormwater Outfalls

Indicator monitoring is used to confirm illicit discharges and provide clues about their source or
origin. In addition, indicator monitoring can measure improvements in water quality during dry
weather flows as a result of the IDDE program. This section discusses the chemical indicator
parameters that can identify illicit discharges and provides general guidance on how to collect,
analyze and interpret each parameter. For specific guidance on sampling procedures refer to
Appendix E: Standard Sampling Procedures.

Indicator Parameters to Identify Illicit Discharges - Sixteen different indicator parameters can
confirm the presence or origin of an illicit discharge:

e Ammonia * Fluorescence

e Boron e Fluoride

e Chlorine e Hardness

e Color e pH

e Conductivity e Potassium

e Detergents e Surface Tension
 E. coli, enterococi, e Surfactants

e Total coliform e Turbidity

In most cases, however, only a small subset of indicator parameters (e.g., three to five) is required
to adequately characterize an illicit discharge. An ideal indicator parameter should reliably
distinguish illicit discharges from clean water and provide clues about its sources.

In addition, they should possess the following characteristics:
« Have a significantly different concentration for major flow or discharge types
» Exhibit relatively small variations in concentrations within the same flow or discharge type

* Be conservative (i.e., concentration will not change over time due to physical, chemical or
biological processes)

* Be easily measured with acceptable detection limits, accuracy, safety and repeatability.
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The table below summarizes the parameters that meet most of the indicator criteria, compares their
ability to detect different flow types, and reviews some of the challenges that may be encountered
when measuring them.

Indicator Parameters Used to Detect Illicit Discharges
Types of Discharge Detected
Parameter Sewage  Washwater Uz Industrlall_ Lab/Analytical Issues
Water Commercial
Can change into Nitrogen
Ammonia + — variants while flowing to the
outfall
Boron — NA
High chlorine demand in
. natural waters limits utility to
Chlorine - - - flows with very high chlorine
concentrations
Color —_—
Conductivity — Ineffective in saline waters
Detergents ;
Surfactants + + — Reagent is a hazardous waste
E coli < 5-hour holding time and a
' - — - 24-hour incubation time
Eluoride* _ — n Only_appllcable if MS4
fluoridates.
Hardness
pH — —
May need to use two
Potassium _ _ " analytlgal techniques _
depending upon concentration
found
Turbidity —
KEY
+ Can almost always (>80% of samples) distinguish this discharge from clean flow types (e.g. tap
water or natural water).
Can sometimes (>50%) distinguish this discharge from clean flow types depending on regional
characteristics, or can be helpful in combination with other parameters.
— Poor indicator. Cannot reliably detect illicit discharges, or cannot detect tap water.
NA: Data not available to assess the utility of parameter for this purpose.
* Fluoride is a poor indicator when used as a single parameter, but when combined with additional
parameters such as detergents, ammonia or potassium, it can almost always distinguish between
sewage and washwater.

Hlustration #13 — Illicit Discharge Chemical Indicators
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Discharge Standard Sample Collection SOP - Is an important aspect of an IDDE program. Program
personnel need to be knowledgeable about the key fundamentals of sampling such as sample
handling and Quality Assurance / Quality Control. The monitoring objective is to identify
municipal storm sewer outfalls to the Arkansas River with dry-weather discharges with the
significant reasonable potential to contribute to exceedance of stream water quality standards, and
to identify potential cross connections and non-permitted non-municipal outfalls discharging to the
storm sewer system and/or the Arkansas River.

To get reliable, accurate, and defensible data, it is important to develop a consistent field sampling
protocol to collect each indicator sample. Good field sampling incorporates eight basic elements:

U Where to Collect Samples

When to Collect Samples

Sample Labeling and Chain of Custody
Sample Collection Protocol

Preservation and Storage of Samples
Quality Assurance / Quality Control Samples
Safety Considerations

c c ccccc

Special Monitoring Techniques for Intermittent or Transitory Discharges

Where to Collect Samples

Indicator sampling occurs at three principle locations in the storm drain system to detect illicit
discharges.

e At the outfall
e Inthe stream
e Within the storm drain pipe network

Sampling dry weather flows from outfalls is the most common monitoring procedure in most IDDE
programs. In-pipe sampling is often needed to track down and isolate individual discharges once a
potential discharge problem is encountered at an outfall. Many of the sample collection protocols
can be applied to in-pipe sampling. In-stream monitoring involves sample collection at perennial
stream channels during dry weather flow conditions. Stream monitoring is less precise than outfall
monitoring at detecting individual discharges. It can, however, screen stream reaches for those
with the greatest illicit discharge potential and measure progress over time in terms changes in
stream water quality.

When to Collect Samples

Indicator samples should be collected during dry weather periods to avoid flowing outfalls caused
by storm water or groundwater infiltration. The definition of dry weather is a minimum of 72
hours without rainfall. When responding to hotline complaints sampling should be conducted
immediately. For further guidelines see Appendix E Standard Sampling procedures.
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Sample Labeling and Chain of Custody
The labeling and collection integrity of each sample are critical components of the sampling

protocol.

Sample Labels must be filled out using a permanent marker such as a “Sharpie” and
include the name of the MS4, a unique ID comprised of the outfall# followed by the Julian
Date (e.g. 15-13506 = Outfall #15 on March 15th 2006), and the date and time of
collection.

Chain of Custody Sheet (for bacteria the COC will be provided by the lab) will include:
sample 1D; collection information; requested analysis; and the time/date that the samples
were relinquished to the lab. The receiving lab retains two copies and person delivering the
sample retains one copy.

Sample Collection Protocol

Sample collection procedures should eliminate the potential for contamination and prevent the field
crew from being exposed to harmful pollutants. To insure consistent samples:

Put the label on the bottle prior to filling.

To avoid contamination, and if the depth of the flow allows, rinse the bottle three times in
the water to be sampled (ambient water) prior to collecting the sample.

Dry weather flows can be shallow, have low flow volumes, and be hard to reach. In some cases,
alternative methods of sample collection may be used.

A “dipper,” consisting of a HDPE bottle at the end of a long pole, can be used to catch
flows from the outfall.

A pre-measured, clean, cut-off plastic milk jug can be used in shallow flows from the
pipe.
In either case, make sure not to disturb any sediments or benthic growth in the pipe as a

sample is taken. Also, be sure to rinse the sample collection vessel three times in
ambient water before collecting the sample.

Do not touch the inside of the lid or bottle.

Fill the sample collection bottle so that 90% of the volume is filled to facilitate the
addition of preservatives and to allow titration/mixing.

Add any needed preservative at the time of sample collection.
Put samples in an ice-filled cooler immediately to cool samples to 4°C (40°F).

To limit potential contamination wear gloves when possible and wash hands with
sanitary wipes (anti-bacterial) after the sample(s) is collected.
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Preservation and Storage of Samples

Each indicator parameter has a unique sample preservation technique and a maximum holding time
for laboratory analysis. Some parameters can be analyzed in the field. If samples are being
analyzed immediately at the WTP then no preservatives are required for all but Potassium and e.
Coli. See table below.

Sample Parameters Requiring Preservatives

Parameter | Preservative Procedures
e. Coli Sodium Thiosulfate | Preservative pre-measured in bottle
Potassium | Nitric Acid Add 2ml/Liter to adjust pH to 2 -3

Sample Parameters Obtained in the Field.
e Temperature
e Dissolved Oxygen

° pH
e Conductivity
e Chlorine

Quality Assurance / Quality Control Samples

To ensure sampling results are accurate, it is important to institute quality assurance measures as
part of the sampling protocol. Quality assurance samples serve as a check against biases introduced
during sample collection or within the laboratory. Quality assurance samples also assess accuracy
of the analysis method and consistency for samples collected at the same site.

< Duplicate (Replicate) Samples — This quality assurance technique relies on the collection of
two samples from the same location and flow source during the same field visit. A
discrepancy between the two sample measurements indicates a lack of precision or
repeatability introduced during sample collection or lab analysis. To indicate the sample is
a duplicate, add 02 to the end of the sample code on the label. For instance (utilizing the
same code in Sample Labeling) 15-13506 would indicate an original sample and 15-
1350602 would indicate a duplicate sample. At a minimum, ten percent (10%) of the
samples taken will be duplicates.
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Safety Considerations

Whenever sampling is done there are safety considerations that require planning. This is even more
important when sampling is being conducted in urban stream environments where there is potential
for contact with contaminated water, sharp debris and objects, and threatening individuals (both
animals and humans). Field crews should be comprised of at least two individuals, each equipped
with proper foot (e.g., sturdy boots or waders) and hand wear (latex, neoprene or rubber gloves).

Private properties should not be accessed unless proper notification has been provided, preferably
in advance. Lastly, it is recommended that field crews to be vaccinated against Hepatitis B,
particularly if the crews will be accessing waters known to be contaminated with illicit sewage
discharges.

Field Personnel must be familiar with and always adhere to the City of Cafion City Confined Space
Entry Policy below.

Scope

a. A confined space refers to a space that has limited openings for entry and exit, unfavorable
natural ventilation that could contain or produce hazardous atmospheres, and is not intended for
continuous employee occupancy. Examples of such City of Cafion City confined spaces
include but are not limited to; storage tanks, metering vaults, valve vaults, filter beds, and other
utility vaults, manholes and tunnels.

b. This Directive applies to any employee having authorization to enter and work in facilities
determined to be a confined space.

c. This Directive references the City's Confined Space Entry Program which is based on current
criteria developed by the National Institute for Occupational Safety and Health (NIOSH) and
the Occupational Safety and Health Administration (OSHA).

Policy

a. Confined spaces shall be considered dangerous and may not be entered until all required
safeguards have been accomplished, entry permits completed and authorization granted as
outlined within the City's Confined Space Entry Program.

b. Any extenuating circumstances, conditions or operating procedures not covered within the
City's Confined Space Entry Program shall be investigated or conducted in accordance with a
common sense approach, using accepted industry and safety standards.

c. There shall be no horseplay or shortcutting of safety procedures.

d. Contractors, vendors and all other persons not employed by the City shall comply with
NIOSH/OSHA regulations prior to entering any City of Cafion City facility determined to be a
confined space.
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Special Monitoring Techniques for Intermittent Discharges

The hardest discharges to detect and test are intermittent or transitory discharges to the storm drain
system which often have an indirect mode of entry. With some specialized sampling techniques,
however, it may be possible to catch these discharges. This section describes some specific
monitoring techniques to track down intermittent discharges. Transitory discharges cannot be
reliably detected using conventional outfall monitoring techniques, and are normally found as a
result of hotline complaints or spill events. Nevertheless, when transitory discharges are
encountered, they should be sampled if possible.

Techniques for Monitoring Intermittent Discharges - An outfall may be suspected of having
intermittent discharges based on physical indicators (e.g., staining), poor in-stream dry weather
water quality, or the density of generating sites in the contributing subwatershed. The only sure
way to detect an intermittent discharge is to monitor the outfall for a long period of time, which is
obviously not very cost-effective or feasible.

As an alternative, these three monitoring techniques can be used to help track these problems:
1. Odd Hours Monitoring
2. Caulk Dams
3. Pool Sampling

Odd Hours Monitoring - Many intermittent discharges actually occur on a regular schedule, but
unfortunately not the same one used by field crews during the week. For example, some generating
sites discharge over the weekend or during the evening hours. If an outfall is deemed suspicious,
program managers may want to consider scheduling “odd hours” sampling at different times of the
day or week. Some key times to visit suspicious outfalls include:

e Both Morning and Afternoon e Weekday Evenings e Weekend mornings and evenings

Caulk Dams - This technique uses caulk, plumber’s putty, or similar substance to make a dam about
two inches high within the bottom of the storm drain pipe to capture any dry weather flow that
occurs between field observations. Any water that has pooled behind the dam is then sampled
using a hand-pump sampler, and analyzed in the lab for appropriate indicator parameters.

Pool Sampling - In this technique, field crews collect indicator samples directly from the “plunge
pool” below an outfall, if one is present. An upstream sample is also collected to characterize
background stream or ditch water quality that is not influenced by the outfall. The pool water and
stream sample are then analyzed for indicator parameters, and compared against each other. Pool
sampling results can be constrained by stream dilution, deposition, storm water flows, and chemical
reactions that occur within the pool.

Techniques for Monitoring Transitory Discharges

Transitory discharges, such as spills and illegal dumping, are primarily sampled to assign legal
responsibility for enforcement actions or to reinforce ongoing pollution prevention education
efforts. In most cases, crews attempt to trace transitory discharges back up the pipe or drainage
area using visual techniques. However, field crews should always collect a sample to document the
event.
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Ambient In-Stream Water Quality Monitoring - In-stream water quality monitoring can help detect
sewage and other discharges in a community or larger watershed. Stream monitoring can identify
the drainages with the greatest illicit or sewage discharge potential which is then used to target
outfall indicator monitoring. At the smaller reach scale, stream monitoring may sometimes detect
major individual discharges to the stream.

Stream Monitoring to Identify Problem Reaches or Subwatersheds - Stream monitoring data can be
used to locate areas where human or aquatic health risks are higher. To obtain this information,
stream monitoring should be conducted regularly during dry weather conditions to track water
quality (at least monthly) and to document changes in water quality over a period of time. Stream
monitoring data are particularly effective when combined with ORI data. For example, a
subwatershed with many ORI physical indicators of illicit discharges (e.g., a high number of
flowing outfalls) that also has poor stream water quality would be an obvious target for intensive
outfall monitoring.

Stream monitoring parameters should reflect local water quality goals and objectives, and
frequently include bacteria and ammonia. Bacteria are useful since sewage discharges can
contribute to violations of water contact standards set for recreation during dry weather conditions.
An important caveat when interpreting stream monitoring data is that a violation of bacteria
standards during dry weather flow does not always mean that an illicit discharge or sewage
overflow is present. While raw sewage has bacteria concentrations that greatly exceed bacteria
standards (approximately 12,000 MPN/100 mL) other bacteria sources, such as urban wildlife and
waterfowl, can also cause a stream to violate standards. Consequently, stream monitoring data
need to be interpreted in the context of other information, such as upstream land use, past
complaints, age of infrastructure, and ORI surveys.

Ideally, stream monitoring stations should be strategically located with a minimum of one station
per subwatershed or drainage, and additional stations at stream confluences and downstream of
reaches with a high outfall density.

Stream Monitoring to Identify Specific Discharges - Stream monitoring data can help field
personnel locate individual discharges within a specific stream reach. Immediate results are needed
for this kind of monitoring. It is important to note that other factors can elevate stream nutrient
concentrations. Therefore, data should always be interpreted in the context of surrounding land
use. Stream monitoring benchmarks should be continuously refined as communities develop a
better understanding of what dry weather baseline concentrations to expect.

If stream monitoring indicates that a potential problem level benchmark has been exceeded, field
personnel continue stream sampling to locate the discharge through a process of elimination. Walk
upstream taking regular samples above and below stream confluences until the benchmark
concentration declines. Then take chemistry samples at strategic points to narrow down the
location of the discharge, using the in-pipe monitoring strategy.

Biological data will be obtained from macroinvertebrate community structure analysis from two
monitoring locations. One above the jurisdiction of the City and one below the furthest
downstream discharge point from the City. Because macroinvertebrates reside in the stream year-
round, they are susceptible to pollutant “pulses” that could be missed by other monitoring means.
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Techniques to Interpret Indicator Data
The best combination of indicator parameters will be used to confirm discharges and identify flow
types. There are two techniques that will be used to interpret indicator parameter data:

e Flow Chart Method

e Single Parameter Screening

The Flow Chart Method - Preferred because it can distinguish four major discharge types found in
residential watersheds, including sewage and wash water flows that are normally the most common
illicit discharges. This method is a relatively simple technique that analyzes four or five indicator
parameters that are safe, reliable and inexpensive to measure.

Step 1: Separate clean flows from contaminated flows using detergents

The first step evaluates whether the discharge is derived from sewage or washwater sources, based
on the presence of detergents. Boron and/or surfactants are used as the primary detergent indicator,
and values of boron or surfactants that exceed 0.35 mg/L and 0.25 mg/L, respectively, signal that
the discharge is contaminated by sewage or washwater.

Step 2: Separate washwater from wastewater using the Ammonia/Potassium ratio
If the discharge contains detergents, the next step is to determine whether they are derived from

sewage or washwater, using the ammonia to potassium ratios. Generally, a ratio greater than one
suggests sewage contamination, whereas less than one indicate washwater contamination.

Step 3: Separate tap water from natural water

If the sample is free of detergents, the next step is to determine if the flow is derived from
spring/groundwater or comes from tap water. The benchmark indicator used in this step is fluoride,
with concentrations exceeding 0.60 mg/L indicating that potable water is the source. Fluoride
levels between 0.13 and 0.6 may indicate non-target irrigation water. The purpose of determining
the source of a relatively “clean discharge” is that it can point to water line breaks, outdoor
washing, non-target irrigation and other uses of municipal water that generate flows with pollutants.

Single Parameter Screening - Research suggests that detergents are the best single parameter
to detect the presence or absence of the most common illicit discharges (sewage and
washwater). The recommended analytical method for detergents uses a hazardous reagent,
so the analysis needs to be conducted in a controlled laboratory setting with proper safety
equipment.

Ammonia is another single parameter indicator that has been used by some communities
with widespread or severe sewage contamination. An ammonia concentration greater than
1 mg/L is generally considered to be a positive indicator of sewage contamination. As a
single parameter, ammonia has some limitations. First, ammonia by itself may not always
be capable of identifying sewage discharges, particularly if they are diluted by “clean”
flows. Second, while some washwaters and industrial discharges have relatively high
ammonia concentrations, not all do, which increases the prospects of false negatives.
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Lastly, other dry weather discharges, such as non-target irrigation, can also have high
ammonia concentrations that can occasionally exceed 1 mg/L. Supplementing ammonia
with potassium and looking at the ammonia/potassium ratio is a simple adjustment to the
single parameter approach that helps to further and more accurately characterize the
discharge. Ratios greater than one indicate a sewage source, while ratios less than or equal
to one indicate a washwater source.
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Possible Sources Associated with Indicator Parameters - A
Indicator Analytical Possible Sources Comments
Parameter Results
Bacteria Presence / Indicator of sewage discharges Sewage indicator if high
(Total Coliform / | Absence concentrations unless
Fecal Coliform) wildlife sources exist in
watershed
E. coli > 12,000 Possible sanitary wastewater. Test for
mpn/100mL ammonia/potassium ratio to
distinguish between sewage and
washwater sources.
E. coli < 12,000 Test for surfactants or boron to
mpn/100mL identify presence of detergents
Detergents Presence / Detergents may indicate sewage or Sewage and washwater
Absence washwater discharges. The presence of | discharges contain
(see surfactants  |detergents, combined with their detergents used to clean
& boron) absence in natural waters or tap water, | clothes or dishes.
may signify illegal dumping, an illicit
connection, or a leaking sewer.
Surfactants > 0.25 mg/L Indicator that the discharge contains
detergents. Test for
ammonia/potassium ratio to
distinguish between sewage and
washwater sources.
Surfactants <0.25 mg/L Test for Fluoride to distinguish
between natural or potable sources.
Boron > 0.35 mg/L Indicator that the discharge contains
detergents. Test for
ammonia/potassium ratio to
distinguish between sewage and
washwater sources.
Boron <0.25 mg/L Test for Fluoride to distinguish
between natural or potable sources.
Ammonia - N (see Ammonia/ |Indicator of sewage, since its
Potassium ratio) |concentration is much higher than in
groundwater or tap water. High
ammonia concentrations may also
indicate liquid wastes from industrial
sites.
Potassium (see Ammonia/ |Found at relatively high

Potassium ratio)

concentrations in sewage, and
extremely high concentrations in many
industrial process waters.
Consequently, potassium can act as a
good first screen for industrial wastes,
and can also be used in combination
with ammonia to distinguish wash
waters from sanitary wastes.

Ilustration #14A — Potential lllicit Discharge Sources Associated with Indicators
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Possible Sources Associated with Indicator Parameters - B
Indicator Analytical Possible Sources Comments
Parameter Results
Ammonia / >1.0 If discharge contains surfactants, and
Potassium ratio the ratio is > 1.0, then the source is
possibly sanitary wastewater.
Ammonia / <10 If discharge contains surfactants, and
Potassium ratio the ratio is < 1.0, then the source is
possibly washwater.
Fluoride > 0.25 mg/L If the discharge does not contain
surfactants, then the source is likely
tap water or irrigation source water
(i.e. groundwater)
Fluoride > 0.60 mg/L Indicates potable water sources in
areas where water supplies are
fluoridated.
Fluoride < 0.25 mg/L If the discharge does not contain
surfactants, then the source is likely a
natural water source.
Chlorine Presence / Additional parameter to distinguish Not a good indicator of
Absence between a natural or potable water sanitary waste water

source. High chlorine levels may
indicate a water line break, swimming
pool discharge, or industrial discharge
from a chlorine bleaching process.

because chlorine will not
exist in a “free state” for
long.

Total Hardness
as CaCo,

Additional parameter to distinguish
between a natural or potable water
source. Hardness may help to
distinguish groundwater from tap
water and other flow types.

Hardness may be useful
in communities where
hardness levels are
elevated in groundwater.

Conductivity /
TDS

The use of conductivity as an indicator
depends on whether concentrations are
elevated in natural or clean waters.

Turbidity

High turbidity is often a characteristic
of undiluted dry weather industrial
discharges, such as those coming from
some continual flow sources, or some
intermittent spills. Sanitary wastewater
is also often cloudy in nature.

pH

Very low (<3) or
very high (>12)

Possible indicator of liquid wastes
from an industrial source.

Temperature

Elevated baseflow temperatures
(compared to baseflows at other
outfalls being screened) could be an
indicator of substantial contamination
by sanitary wastewater or cooling
water.

Useful where the
screening activities are
conducted during cold
months

Ilustration #14B — Potential Illicit Discharge Sources Associated with Indicators
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The Chemical Fingerprint Library - The chemical library is a summary of the chemical composition
of the range of discharge types found in a community. The primary purpose of the library is to
characterize distinct flow types that may be observed at outfalls, including both clean and
contaminated discharges. A good library includes data on the composition of tap water,
groundwater, sewage, septage, non-targeted irrigation water, industrial process waters, and
washwaters (e.g., laundry, car wash, etc.). The chemical library helps program managers customize
the flow chart method and industrial benchmarks, and creates the input data needed to drive the
Chemical Mass Balance Method.

To develop the library, samples are collected directly from the discharge source (e.g., tap water,
wastewater treatment influent, shallow wells, septic tanks, etc.). As a general rule, about 10
samples are typically needed to characterize each flow type, although more samples may be
needed if the flow type has a high coefficient of variation. The measure of error can be
statistically defined by evaluating the coefficient of variation of the sample data (variability relative
to the mean value), and the statistical distribution for the data (the probable spread in the data
beyond the mean).

Chemical libraries should also be compared to databases that summarize indicator monitoring of
dry weather flows at suspect outfalls. Outfall samples may not always be representative of
individual flow types because of mixing of flows and dilution, but they can serve as a valuable
check if the discharge source is actually confirmed. Program managers can also use both the
chemical library and indicator database to refine flow chart. Over time, communities may want to
add other flow types to the chemical library, such as transitory discharges that generate small
volume flows such as “dumpster juice,” power washing and residential car washing. Transitory
discharges are hard to detect with outfall monitoring, but may cumulatively contribute significant
dry weather loads.
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PHASE 4 - ISOLATE AND ELIMINATE ILLICIT DISCHARGES

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

Storm Drain Network Investigation - Field personnel 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 drainage area that is producing the illicit discharge. Drainage area investigations work best
when prior indicator monitoring reveals strong clues as to the likely generating site producing the
discharge. The source of some illicit discharges can be 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
potential 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 to quickly
ascertain the probable operation or business that is generating it. Often, discharges with a unique
color, smell, or off 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. 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 generating 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.

Septic System 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.

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. While each approach can determine the actual source of a discharge, each needs to be
applied under the right conditions and test limitations. It should be noted that on-site investigations
are not particularly effective in finding indirect discharges to the storm drain network.
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Visual Observations During Manhole Inspection - Visual observations are used to observe
conditions in the manhole and look for any signs of sewage or dry weather flow. Visual
observations work best for obvious illicit discharges that are not masked by groundwater or other
“clean” discharges. Typically, crews progressively inspect manholes in the storm drain network to
look for contaminated flows.

Key visual observations that are made during manhole inspections include:
e Presence of flow
e Colors
e Odors
e Floatable materials
e Deposits or stains (intermittent flows)

If dry weather flow is observed in the manhole, a sample is collected. The sample is then
immediately analyzed to get fast results as to whether the flow is clean or polluted. The most
common indicator parameter is ammonia. 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. The results of
storm drain network investigations should be systematically documented to guide future discharge
investigations, and describe any infrastructure maintenance problems encountered.

Methods to Isolate Intermittent Discharges in the Storm Drain Network

Intermittent discharges are challenging to trace in the storm drain network. The following
techniques can be used to identify sources.

Sandbags - This technique involves placement of sandbags or similar barriers within strategic
manholes in the storm drain network to form a temporary dam that will collect any intermittent
flows that may occur. Any discharge 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 completely block the pipe.
Sandbags are typically installed at junctions in the network to eliminate contributing branches from
further consideration. Sandbags are typically left in place for no more than 48 hours, and should
only be installed when dry weather is forecast. The biggest downside to sandbagging is that it
requires at least two trips to each manhole.

Observation of Deposits or Stains - 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 samples in the water ponded within
the manhole sump. Stains and deposits, however, are not always a conclusive way to trace
intermittent discharges in the storm drain network.
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Corrections, Enforcement and Penalties

Quick and efficient correction of illicit discharges is accomplished by a well defined legal authority
coupled with strong enforcement and follow-up measures. Most illicit discharge corrective actions
involve some form of infrastructure modification or repair. These structural repairs are used to
eliminate a wide variety of direct discharges such as sewage crossconnections, straight pipes,
industrial cross-connections, and commercial crossconnections. Fixes range from simple plumbing
to excavation and replacement of sewer lines.

In some cases, structural repairs are necessary when indirect discharges, such as sewage from a
sewer break or pump station failure enter the MS4 through an inlet, or flows directly into receiving
waters. Most transitory discharges are corrected simply with spill containment and clean-up
procedures. Refer to Appendix F for Illicit Discharge Response SOP.

Once the source of an illicit discharge has been identified, steps should be taken to fix or eliminate
the discharge. Financial responsibility for source removal will typically fall on property owners,
individual operator/violator, the municipality, or some combination of the three.

Ilicit discharges generally originate from one of the following sources:

e Aninternal plumbing connection (e.g., the discharge from a washing machine is directed to
the building’s storm lateral; the floor drain in a garage is connected to the building’s storm
lateral)

e A service lateral cross-connection (€.9., the sanitary lateral from a building is connected to
the MS4)

e Aninfrastructure failure within the sanitary sewer or MS4 (e.g., a collapsed sanitary line is
discharging into the MS4)

e An indirect transitory discharge resulting from leaks, spills, dumping, or overflows.

Removal and correction of a discharge or connection should be confirmed both at the source, to
ensure that the correction has been made, and downstream, to ensure that it was the only local
discharge present. For discharges resulting from internal plumbing and lateral connections, dye
testing can confirm the correction. Also, sandbagging should be done in the first accessible storm
drain manhole downstream of the correction to verify that this was the only discharge present. The
correction of discharges resulting from some sort of infrastructure failure in the sanitary sewer or
MS4 can be verified by dye testing or televising the line in conjunction with sandbagging and
sampling at an accessible downstream manhole.

City of Cafion City — 2007 43



City of Cafion City
IDDE Manual

Enforcement and Penalties

It is unlawful for any person to violate any provision or fail to comply with any of the requirements
of City of Cafion City Illicit Discharge ordinance. Any person who violates any of the provisions
of the ordinance shall be subject to one or more of the enforcement actions outlined in this section.

Civil Penalties - The City Engineer is hereby authorized to impose and collect civil penalties not to
exceed $250 per violation per day if an alleged violator who is served a written notice of violation
fails to take the remedial action set forth in the notice of violation or otherwise fails to cure the
violations set forth therein within ten (10) days after the notice of violation is served upon the
owner or operator (or such longer period as is authorized in writing, if a cure cannot reasonably be
accomplished in ten (10) days).

Criminal Penalties - It is unlawful and an offense for any person to violate or permit or cause
violation of the Ordinance or of the provisions of any permit issued under the Ordinance.
Violators shall be subject to a criminal penalty not to exceed $1,000 per day, per violation and/or
imprisonment for a period of time not to exceed ninety (90) days. Each day or part of a day any
violation occurs or continues is a separate offense.

Enforcement Costs - Any condition caused or permitted to exist in violation of any of the
provisions of the Ordinance is a threat to public health, safety, and welfare, and is declared and
deemed a public nuisance. The City is authorized to enter upon the subject private property,
without giving prior notice, to take any and all measures necessary to abate the violation and/or
restore the property. Any costs incurred as a result of this action will be assessed to the person or
persons responsible for the discharge.

Cease & Desist Order - Whenever the City Engineer determines that any activity is occurring which
is not in compliance with the requirements of the ordinance, the City can order the activity stopped
upon service of written notice upon the responsible owner and/or operator. The owner and/or
operator shall immediately stop all activity until authorized in writing by the City to proceed. If
the owner and/or operator cannot be located, the notice to stop shall be posted in a conspicuous
place upon the area where the activity is occurring and shall state the nature of the violation. It
shall be unlawful for any owner and/or operator to fail to comply with the order.
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Enforcement Procedures - While active civil and criminal enforcement is the least desirable
outcome of the IDDE program, it may sometimes be necessary in the following situations:

e Recurring illicit discharge incidents

« Failure of person knowingly responsible for an illicit discharge to notify the City per
ordinance within 24 hours of the incident

« Refusal to voluntarily take remedial action on illicit discharge

For illicit discharges that do not constitute an immediate danger to public health or public safety,
the following enforcement procedure shall result:

e Once a City Inspector verifies that the reported incident is a valid illicit discharge, the
responsible party will be notified immediately and verbally notified of the requirement to
clean up the area affected by that discharge.

« A Notice of Non-compliance will be issued accompanied by the Incident Reporting and
Tracking Sheet, and delivered by Certified mail to the person responsible for the discharge
stating that:

o Remediation of the illicit discharge will occur within the time designated but in no
case more than 10 days;

0 The area affected by the illicit discharge must be inspected by a City Inspector
within the time period designated for remediation;

o Final remediation must receive approval from the City Inspector within the time
period designation to effect release of the responsible party from liability as
described by City ordinance.

< If remediation is not performed in the prescribed time frame by the Notice of Non-
Compliance a Cease & Desist Order will be issued at which time:

0 The owner and/or operator shall immediately stop all activity until authorized in
writing by the City to proceed.

It should be noted that the discharge may also be subject to enforcement and penalties by the State
and Federal Government.
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PHASE 5 - PROGRAM EVALUATION

The chosen method for program evaluation is frequent maintenance and analysis of the IDDE
tracking system (CarteGraph) developed as part of the program. The integrated tracking system
will contain geospatial data, ORI results, indicator monitoring data, on-site investigations results,
dumping and spill sites, and track hotline calls. The tracking system is important from both an
enforcement and program evaluation standpoint. Each of the five program components will be
reviewed on an annual basis and prior to new permit negotiation, using data collected, compiled,
and assessed from the tracking system.

Evaluation - Effective IDDE programs need to be dynamic and flexible to respond to an ever-
changing set of discharge problems, program obstacles, and emerging technologies. At a
minimum, program managers should maintain and evaluate their IDDE tracking system annually,
and modify program components as needed. Tracking systems should be designed so that progress
toward measurable goals can be easily reported.

Analyze Tracking Systems - Communities that develop and maintain a comprehensive tracking
system should realize ancillary program efficiencies. As a measurement of success in the first year,
at a minimum the tracking system should contain the following:

e Updated mapping to reflect outfalls located during the ORI

e Surveyed stream reaches with locations of obvious, suspect, and potential discharges, and
locations of dumping sites

e Indicator sampling results for specific streams, outfalls and storm drains

e Frequency of hotline use and associated number of “hits” or confirmed illicit discharges

e Number of discharges corrected

e Status and disposition of enforcement actions

Regular analysis of the tracking system sheds light on program strengths and deficiencies, and
improves targeting of limited program resources. For example, if hotline complaints are found to
uncover the most severe illicit discharge problems, program managers may want to allocate more
resources to increase public awareness about the hotline, and shift resources from outfall screening
and indicator monitoring.

Amend the Program as Necessary - All City Staff involved in the various components of the IDDE
program, Managers, Field Personnel and GIS staff should meet at least semi-annually to discuss the
programs effectiveness and propose possible amendments to the program to increase its
effectiveness.
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llicit Discharge Incident Reporting & Tracking Form

INCIDENT ID #:

Responder/Observer Information

Name: Date:

Time: Call Referred To:

Caller / Contact Information:  Name: Address:
(Anonymous?) Phone:

Incident Information
Description of Suspected Discharge:

Approximate Time/Date of Incident:

Closest Street Address: Latitude and Longitude:

Nearby Landmark / Cross Streets:
Narrative Description of Location:

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

Initial Field Investigation

Investigator(s): Precipitation (inches) in past 24-48 hrs:

Date/Time:
General Description of Suspected lllicit Discharge Indicators:

Field Investigation Check-Off
Location Description (check all that apply)

Drainageway (In or adjacent to any water conveyance including irrigation ditches) ng:nd
In-stream flow? Near Other water source (storm water basin, wetland, pond, or river?):
Outfall Flowline (gutter) Near Storm Drain Other Paved Area:
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Upland Problem Indicator Description (circle all that apply)

Dumping

Oil/solvents/chemicals Sewage

Wash water, suds, etc.

Other (describe):

Stream Corridor Problem Indicator Description (circle all that apply)

None Sewage Rancid/Sour Petroleum Products
Odor

Sulfide (rotten eggs); oo

natural gas Other (describe):

“Normal” Oil sheen Cloudy Suds or Bubbles
Appearance

Other (describe):

None: Sewage (toilet paper, etc) Algae Dead Animals
Floatables

Other (describe):
Investigation Findings
Report Valid: YES / NO Response Required: YES /

A) Invalid Report or No Response Required — Rationale:

B) Valid Report but No Response Required — Rationale:

C) Valid Report, Response Required — Rationale:

Response:

Date Case Closed:
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Outfall Inspection Field Data Collection Form

Section 1: Background Data

Subwatershed:

Outfall ID:

Date:

Time (Military):

Investigator(s):

Form completed by:

Temperature (°F):

Rainfall (in.) Last 24 hours:

Rainfall (in.) Last 48 hours:

Latitude: Longitude:
Camera: Photo #s:
Land Use in Drainage Area (Check all that apply) Notes:
I Industrial [ Urban Residential | Suburban Residential
] Commercial ] Open Space T Institutional ] Other
Known Industries:
Section 2: Outfall Description
TYPE MATERIAL SHAPE DIMENSIONS SUBMERGED
I RCP 1 Circular I Single Dimensions In Water: With Sediment:
I PVC 1 Elliptical 1 Double T No T No
] CMP I Box 1 Triple 1 Partially 1 Partially
I Closed Pipe 1 HDPE 1 Other 1 Other 1 Fully 1 Fully
] STEEL
] Other
1 Concrete 1 Undercu.t Depth:
_ 1 Earthen | Trapezoidal
I Open Drainage || Rip Rap I Incised Bankfull/Top Width:
] Other :
I Parabolic Base/Bottom Width:

IF FLOW IS PRESENT, CONTINUE TO SECTION #3

IF FLOW IS NOT PRESENT, SKIP TO SECTION #5

B-1




IDDE Manual Appendix B
Outfall Inspection Field Data Collection Form

Section 3: Field Data for Flowing Outfalls

METHOD PARAMETER DATA RESULT
Volume: Liter
Flow #1 Liters / Second
Time to fill: Seconds
Flow Depth at Deepest Point: Inches )
Area = ft
Flow Width: Inches
Flow #2
Length Measured: Feet
Feet/Second
Time of Travel: Seconds
Multi-Parameter Probe Temperature: °C oF
“ “ Dissolved Oxygen: mg/L % Saturation
“ “ Conductivity: mS/cm uSlem
“ “ pH: pH
Field Colorimeter Chlorine: mg/L

Section 4: Physical Indicators (flowing outfalls only)

Avre there any physical indicators present in the flow?

Yes

No (if no, skip to section #6)

INDICATOR
(check if DIESCIRIPT IO RELATIVE SEVERITY INDEX (1-3)
(circle if present)
present)
Sewage
[ Odor Rancid/sour 1 - Faint 2 — Easily detected 3 — Noticeable from a distance
Petroleum/gas
Sulfide  Other:
Clear Brown Gray
1 Color Yellow Green 1 - Faint colors in sample 2 — Clearly visible in 3 — Clearly visible in outfall
Orange Red bottle sample bottle flow
Other:
I Turbidity | See Severity Index 1 - Slight cloudiness 2 — Cloudy 3 — Opaque
Sewage (Toilet Paper, 2 — Some; indications 3 - Some: origin clear (e
etc.) Suds 1 — Fewr/slight; origin not of origin (e.g., 1€, org 9.
I Floatables . . . . obvious oil sheen, suds, or
Petroleum (oil sheen) obvious possible suds or oil : ; .
. floating sanitary materials)
Other: sheen)
Sediment L — Sliaht: oridin ot 2 — Moderate, 3- Excegswe: inhibiting the
I Deposition | Silt — Sand - Gravel ght, orig deposition in areas function of the outfall

Other:

obvious

of lower flows

% impaired
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Outfall Inspection Field Data Collection Form

Section 5: Physical Indicators for Both Flowing and Non-Flowing Outfalls

Are physical indicators that are not related to flow present? Yes No (if no, skip to section #6)
INDICATOR DESCRIPTION
(check if present) (circle if present) GOLALAIENS

Spalling Cracking Chipping

I Outfall Damage Corrosion Peeling Paint
Qily Paint Flow Line

I Deposits
Other:

| Abnormal Vegetation Excessive Inhibited

Odors  Suds Floatables  Colors

1 Impaired Pool Quality Excessive Algae Oil Sheen
Other:
Brown Orange Green
| Benthic Growth
Other:

Section 6: Preliminary Outfall Classification

T Unlikely Illicit Discharge (skip to section 8) I Potential Illicit Discharge (one or more indicators with a severity of three)
I Suspect Illicit Discharge (presence of two or more indicators) I Obvious lllicit discharge
Rationale:

Section 7: Discharge Sample Collection

1. Water Chemistry Sample Collected? Yes No If yes, time sample delivered to lab:

2. Bacteria Sample Collected? Yes No If yes, time sample delivered to lab:

3. Collected from: Flow Pool

4. Intermittent flow trap set? Yes No If Yes, type: OoBM Caulk Dam

Section 8: Any Non-lllicit Discharge Concerns (e.g., trash or needed infrastructure repairs)?

Notes:

Primary Investigator Signature Date
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