
Illicit Discharge Detection and Elimination:
Outfall Reconnaissance Inventory



Presentation Overview

 Using Existing Data
 Review of ORI
 Customization and caveats of ORI
 Post-processing
 Collecting samples



Quick “Desktop Assessment”

 Existing Water 
Quality Monitoring is 
a Great Start



Some Screening Factors for Illicit 
Discharge Potential (IDP)

 Past Discharge Complaints
 Poor Dry Weather Water 

Quality
 Aging Sewers
 Any others?

Select the factors that apply most to your community



Initial Desktop Screening Helps to:

 Identify best areas to focus on for Outfall 
investigations.

 Determine if IDDE should be a primary focus in 
a particular watershed.

 Develop field maps:
– Outfalls
– Storm Drain System (if available)
– Land use/land cover
– Other?



Field Assessments
The Basics

 Time of year 
considerations

 Supplies
 Staffing requirements
 Safety considerations



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



May need to work back up 
floodplain to find outfall





Outfall Reconnaissance Inventory (ORI)
Record Basic Characteristics

 Dimensions
 Material
 Whether or not outfall is 

flowing





Outfall Reconnaissance Inventory (ORI)
Simple Monitoring at Flowing Outfalls

 Flow
 pH
 Temperature
 Ammonia





Outfall Reconnaissance Inventory (ORI)
Physical Indicators for Flowing Outfalls

 Odor
 Color
 Turbidity
 Floatables

Source: Fort Worth DEM





 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
 Abnormal Vegetation
 Poor Pool Quality
 Pipe Benthic Growth





Outfall Reconnaissance Inventory (ORI) 
Section 6-8

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



Quick and Dirty ORI Exercise

(Pardon the pun!)
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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)



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



Subwatershed and Survey Reach 
Screening:  Metrics 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



Characterizing the IDDE Problem at 
the Watershed Level:



Summary


