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Septic size requirements:
- Residential:  110 gpd per bedroom
- 4-bedroom house:  440 gpd
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Wastewater Tracers:

Coffee Artificial Sweetener

Detergents

Pharmaceuticals

Salt (NaCl)

Characterization and Identification of Na‐Cl Sources in Ground 
Water, Volume: 44, Issue: 2, Pages: 176-187, First published: 23 
September 2005, DOI: (10.1111/j.1745-6584.2005.00127.x) 
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Wastewater Tracers: Compound-specific isotope analysis



Conservative tracer: Sucralose

Wastewater tracers and their quantification



Wastewater tracers and their quantification
Artificial sweeteners 
(e.g. Sucralose (Splenda®)) 

LC-MS/(MS)

Standards 
commercially 
available

stable



1. Determine water properties
2. Analyze nutrients
3. Determine Stable Isotopic Composition
4. Quantify emerging contaminants and stable tracers
5. Non-targeted screening to discover new wastewater tracers

Overall research approach



Sampling Design
• Year-long, monthly sampling of 3 

streams draining forested reference 
basins and 6 streams with high septic 
densities (>80 septic systems/mi2)
• Various sizes (0.02-4.8 mi2)
• Mix of BAT and traditional
• Very low agricultural land use
• No WWTPs

• Direct Sampling of BAT and traditional 
effluent
CBR - Calvert Beach Run (Calvert Beach/Long Beach)
CC - Cocktown Creek (Huntingtown - draining into Patuxent)
BRC - Brownies Creek (Chesapeake Beach(Summer City))
GC - Grays Creek (Calvert Cliffs State Park)
KB - unamed stream south of Kings Branch (Dunkirk)
PC - Parkers Creek (American Chestnut Land Trust: Parkers 
Creek Preserve)
PP - Plum Point Creek (Huntingtown - draining into Bay)
BC  - tributary of Battle Creek (draining Oakland Hall 
neighborhood)
SERC - (Smithsonian Environmental Research Center)



Sampling Design



Septic Detectives at work….

Sampling
(12 x year @ 9 streams)

Filtration Extraction

Analysis
- Nutrients
- Nitrate Isotopes
- DOC, TDN
- Optical Properties
- Etc.

Analysis
- Quantification of septic wastewater tracers
- Fingerprinting of unknown organic compounds

1) Are streams directly connected to septic 
effluent?

2)  How much of the water in a stream is 
coming from septic systems?

3) How much of the nutrients is coming 
from Septic Systems?

4) (How effective are advanced septic 
systems?)



Nutrient Data





Nitrogen in comparison to surfactant intensity 
(shampoos, cleaners, dishwasher detergents, etc.)



Total Dissolved Nitrogen (mg N/L) Sucralose (µg/L)



Wastewater tracers and nitrogen loading

 

 

How much reactive nitrogen is originating from septic systems ?

An excellent graduate student
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Questions?
More Information?
Michael Gonsior
gonsior@umces.edu
http://www.umces.edu/michael-gonsior

Thank you – Mahalo - Tēnā koutou 
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