
Illicit Discharge Detection and Elimination: 
Field and Lab 

Assessment Protocols



Washington State permits require:

Regulations to prohibit illicit 
discharges and connections
Procedures to find and 
eliminate them
Map of MS4
Field assessments
Staff training
Public education and hotline



IDDE Guidance Manual 
8 Program Components

1. Audit Existing Resources & 
Programs

2. Establish Responsibility, Authority & 
Tracking

3. Complete a Desktop Assessment of 
Illicit Discharge Potential

4. Develop Program Goals & 
Implementation Strategies

5. Search for Illicit Discharge 
Problems in the Field

6. Isolate & Fix Individual Discharges
7. Prevent Illicit Discharges
8. Evaluate the Program

Audit Authority Desktop 
Assessment

Goals & 
Strategies

Identify 
Discharges

Find & Fix 
Discharges

Prevent 
Discharges

Tracking & 
Evaluation



Dry Weather Outfall Dry Weather Outfall 
Screening ProcedureScreening Procedure

•• Visual inspectionVisual inspection of the outfallof the outfall
•• QualitativeQualitative assessment of any assessment of any 

flow present, including flow present, including 
examination of water color, examination of water color, 
odor, turbidity, floatables, & odor, turbidity, floatables, & 
sedimentationsedimentation

•• FollowFollow--up grab sample for up grab sample for 
quantitativequantitative analysis, either analysis, either 
using more sophisticated field using more sophisticated field 

i t l b ti t l b t





Look, Look! 
Signs of flow!

2002Hone Your Detective Skills



Look, Look! 
Signs of flow!

1964Cross-Train Your Staff



Outfall Reconnaissance Inventory (ORI) 
Map, Mark & Photograph Outfalls

Assign unique ID to each outfall
Physically mark each outfall
Use a GPS unit to record outfall 
locations
Take a photograph

Source: Robert Pitt, University of Alabama





Outfall Reconnaissance Inventory (ORI) 
Record Basic Characteristics

Dimensions of pipe 
or ditch
Material – concrete, 
metal, plastic, etc.
Whether or not outfall 
is flowing





Outfall Reconnaissance Inventory (ORI) 
Simple Monitoring at Flowing Outfalls

Flow
pH
Temperature
Ammonia



Flow



pH testers



Conductivity meter (and you get a thermometer!)
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Outfall Reconnaissance Inventory (ORI) 
Physical Indicators for Flowing Outfalls

Odor
Color
Turbidity
Floatables

Source: Fort Worth DEM



Turbidity meter, imhoff cones, and secchi disk for 
measuring suspended solids & water clarity



Suds/ Foam



Oil Sheen





Digital dissolved 
oxygen probes



Many jurisdictions bypass 
the quantitative tests and 
immediately go “up the 

trunk” to find the source of 
the discharge



STOP the ORI
Track the source
Contact appropriate 
water pollution 
agency
Photo document, 
estimate flow, and 
collect a sample – if 
safe Photo Source: R. Frymire

NOT SAFE!

Outfall Reconnaissance Inventory (ORI) 
What to do when obvious illicit discharge encountered?



Outfall Reconnaissance Inventory (ORI) 

Physical Indicators for Flowing and Non-Flowing 
Outfalls

Outfall Damage
Deposits/Stains/Colors
Abnormal Vegetation
Poor Pool Quality
Pipe Benthic Growth
Odors, Residue
Oil and/or Grease



Pool Quality



Benthic Indicators





Outfall Reconnaissance Inventory (ORI) 
Section 6-8

Illicit Discharge Severity?
Sample taken at outfall?
Note unusual conditions near the outfall



ORI Cost Considerations

Equipment (relatively minor)
Crew size (2 to 3 people per crew)
Stream miles (~ 2-3 miles per crew per day)
Pre- and post-processing data management  
(~ 3 person-days for for each day spent in 
field)



Customizing the ORI

Open channels
Submerged or tidally influenced outfalls
Cold climate/ ice
Other local indicators (e.g., biological)



The ORI Cannot:

Find all discharges (can sometimes lead to a 
“false positive” as well)
Detect intermittent flows that leave no trace
Quantify impacts definitively (no direct 
measure of relative problem)
Define sources (except for some obvious 
indicators)



Top Problems in Identifying Inappropriate 
Discharge Sources

The source of the discharge makes 
identification difficult
– Periodic nature
– Illegal dumping / one-time dischargers
– Illegal connections
– Inflow/infiltration from

sanitary sewers
– After-hours discharges





Top Problems in Identifying Inappropriate 
Discharge Sources
The MS4 infrastructure complicates 
the tracking of a discharge up the 
system

– Accessibility (building, stream, outfall, 
traffic)

– Complexity of network
– Natural influences (tidal, groundwater)
– Size of drainage basin
– Multiple sources w/in system



Top Problems in Identifying Inappropriate 
Discharge Sources
The IDDE program does not have the resources 
available to determine the potential source of the 
discharge
– Maps are not accurate
– Slow complaint response
– Insufficient expertise
– Slow laboratory analysis
– Unreliable equipment
– Use of unreliable indicators



Outfall Reconnaissance Inventory (ORI) 
Data Management and Quality Control

Field Quality Control
– Binder containing field sheets
– Crew leader:

Confirm all reaches and outfalls surveyed
Consistency of forms

Office Quality Control
– Data entered into spreadsheet
– Check quality of data



Post-Screening Prioritization

ORI, combined with other existing data, can help 
determine:
Extent of the problem
If problems are “clustered”
Indicators of intermittent discharges
Relative ranking of problem outfalls



Detailed Field Sampling / Lab 
Analysis

More detailed sampling that includes:
– Sampling to ID problem outfalls not apparent 

from physical indicators alone
– Source identification
– Potential intermittent monitoring



Factors to Consider

Fraction flowing (from ORI)
Number with physical indicators, and severity
Indicators at dry outfalls
Other existing monitoring data
In-stream goals
History of complaints



Forensics

Run chemical tests
Choose specific 
indicators depending 
on local “fingerprints”
or based on land use 
in area



Key Features for Ideal Indicators

Distinguishes a particular source
“Tight” statistical distribution
Precise measurement 
Safe
Relatively inexpensive
Simple to conduct



Key Lab Considerations

Equipment cost
Staff training
Number of samples
Safety
Disposal



Typical Physical Indicators

Color
Odor
Deposits and stains
Floatable matter
Temperature
Turbidity
Changes in flow
Vegetation change
Structural damage
Grease / oil 



Typical Chemical Indicators

pH
Chlorine
Specific conductivity
Ammonia / ammonium
Surfactants
Fecal coliform
Fluoride
Copper
Florescence
Phenols

Potassium 
Detergents 
Dissolved oxygen
Hardness
Iron



Flow Chart to Identify Illicit Discharges 
in Residential Drainage Areas



Benchmark Concentrations to Identify Industrial Discharges

Benchmark Concentration Notes

Ammonia
(mg/L)

>50
Existing “Flow Chart” Parameter
Concentrations higher than the benchmark can identify 
a few industrial discharges

Potassium
(mg/L)

> 20
Existing “Flow Chart” Parameter
Excellent indicator of a broad range of industrial 
discharges

Color
(Units)

> 500 Supplemental parameter that identifies a few specific 
industrial discharges

Conductivity
(µS/cm)

> 2,000 Identifies a few industrial discharges
May be useful to distinguish between industrial sources

Hardness
(mg/L as CaCO3 )

<10
> 2,000

Identifies a few industrial discharges
May be useful to distinguish between industrial sources

pH
(Units)

< 5

Only captures a few industrial discharges
High pH values may also indicate an industrial 
discharge but residential wash waters can have a high 
pH as well

Turbidity
(NTU)

> 1,000 Supplemental parameter that identifies a few specific 
industrial discharges



Chemical Fingerprint Library

Shallow Groundwater
Spring Water
Tap water
Irrigation
Sewage
Septic Tank Discharge
Common Industrial Discharges
Commercial Car Wash
Commercial Laundry



Most programs measure fecal 
coliform bacteria “colony-forming 
units” per 100 milliliters of raw 

water, or E. coli counts



Fingerprints of Major Sources

Sewage
E. Coli
Detergents (various)
High Ammonia/ Potassium 
Ratio

Wash Water
Detergents (various)

Shallow Groundwater
Hardness, pH

Tap Water
Fluoride
Sometimes Hardness

Septage
E. Coli
Fluorescence
High Ammonia/Potassium



Special Indicators for Intermittent 
Discharges

Optical brightener monitoring
Toxicity testing
Outfall damming
Take a sample from the pool



Finding and Fixing

Move up the pipe
Use smoke or dye testing 
once narrowed
Use enforcement or repair


