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• Illicit source tracking procedures

• Excitation emission matrix (EEM) analysis

• EEM analysis of waters from various sources

• Potential of EEM analysis for illicit source tracking

Agenda
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Illicit Source Tracking Procedures



Illicit Discharge Detection and Elimination
(IDDE) is a program for finding and removing 
‘illicit’ discharge to storm drains
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What are illicit discharges?
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Generally, don’t need to worry about these 
discharges to storm drains…
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Primary concern is sewage
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Sewage discharged to storm drains enters 

receiving water bodies without treatment

Photo Credit: Matthias Rosenkranz



• Outfall screening/sampling

• Upstream source tracking

How to find illicit discharges?
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• Typically performed during 

dry weather

• Visual/olfactory observations

• Water quality testing

• Bacteria

• Ammonia

• Surfactants

• Chlorine

Outfall screening/sampling
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• Different approaches

• Top-down

• Bottom-up

• Key junction manholes

• Performed during dry weather

• Visual/olfactory observations

• Water quality testing

• Ammonia

• Surfactants

• Chlorine

Upstream source tracking
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• Illicit source tracking

• Water quality monitoring 

(e.g., beach closures)

Additional measures for real-time detection of 
sewage contamination are needed
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Excitation Emission Matrix Analysis



Researchers have been studying the optical fluorescence of 
water samples to identify sewage contamination
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Remember black light posters?
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Source: ADDWOI blacklight tapestries, amazon.com



EEM captures the fluorescent fingerprint of a 
water quality sample
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Light Source Detector



Measure emissions after exciting with specific 
wavelength of light
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Visualizing EEM Data (3D)
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Visualizing EEM Data (2D)
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EEM Analyzers
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Horiba Aqualog

Desktop Analyzer

Horiba Duetta

Portable Analyzer

Image source: Horiba website (www.horiba.com)



Natural Sources
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Household Sources
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Fecal
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Urine
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Sewers
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Sewer – Residential Neighborhood 2
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Wastewater Treatment Plant

Brown and Caldwell 26



Storm Drains 
Dry Weather Samples with Elevated E. Coli Concentrations
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E. Coli 2,433 MPN/100 

ml

Ammonia 2 mg/L

Surfactants 0.25 mg/L

E. Coli 488 MPN/100 ml

Ammonia 0.1 mg/L

Surfactants 0.25 mg/L

E. Coli > 242,200 MPN/100 ml

Ammonia 3 mg/L

Surfactants 0.75 mg/L

E. Coli 17,795 MPN/100 ml

Ammonia 0 mg/L

Surfactants 0 mg/L



Comparison of Natural Waters vs Stormwater
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E. Coli 488 MPN/100 ml

Ammonia 0.1 mg/L

Surfactants 0.25 mg/L

E. Coli > 242,200 MPN/100 ml

Ammonia 3 mg/L

Surfactants 0.75 mg/L

E. Coli 17,795 MPN/100 ml

Ammonia 0 mg/L

Surfactants 0 mg/L



• Technology shows promise for identifying contamination, 

but more work is needed

• Next step: EEM analysis + bacteria measurements

• Dilution studies of WWTP influent

• Analyzing ‘clean’ water in storm drains to define base profile

• What does sewer exfiltration look like? Does it look different 

than direct sources?

• Rivers (dry weather and wet weather)

• Improving analysis of EEM data to extract signs of 

contamination

Conclusions
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Thank you.

Questions?
Matt Davis, P.E.

mdavis@brwncald.com


