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Let me tell you a story







This is a toxicant in raw 
wastewater



Water flea
Ceriodaphnia dubia

Fathead minnow larvae
Pimephales promelas



Control + 5 effluent dilutions 
10 replicates each



Control + 5 effluent dilutions 
10 dilutions each
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Don’t get stuck in a hole



Split Sample – POTW – 2 Labs
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Monthly Tests
Concentration that produces sublethal effects in laboratory dilution water 

Median 600 mg/L

Minimum 350mg/L
Maximum 890 mg/L

Reference Toxicant Data
Waterflea
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Concentration that produces sublethal effects in laboratory dilution water

Median 600 mg/L

Minimum 350mg/L
Maximum 890 mg/L

Sodium Chloride (mg/L)
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Concentration that produces sublethal effects in laboratory dilution water.

Median 600 mg/L

Minimum 350mg/L
Maximum 890 mg/L

Sodium Chloride (mg/L)

Monthly Tests
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Lab A (Advent)

		November 2002		662.5

		December 2002		662.5

		April 2003		662.5

		May 2003		662.5

		June 2003		662.5

		July 2003		662.5

		August 2003		662.5

		September 2003		662.5

		October 2003		662.5

		November 2003		662.5

		December 2003		662.5

		January 2004		662.5

		June 2004		662.5

		July 2004		662.5

		August 2004		662.5

		August 2004		662.5

		September 2004		662.5

		October 2004		662.5

		November 2004		662.5

		December 2004		662.5



Median 663 mg/L

Minimum 255 mg/L
Maximum 838 mg/L

Concentration that produces sublethal effects in laboratory dilution water.

Sodium Chloride (mg/L)

Monthly Tests
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Lab B (ENSR)
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Based on Laboratory A

Concentration that produces sublethal effects in laboratory dilution water.

Median 600 mg/L

Minimum 350mg/L
Maximum 890 mg/L

Sodium Chloride (mg/L)

Monthly Tests

Sodium Chloride (mg/L)

Figure A
Reference Toxicant Data
Ceriodaphnia dubia
Reproduction IC25
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Sodium Chloride (Advent)

		November 2002		662.5

		December 2002		662.5

		April 2003		662.5

		May 2003		662.5

		June 2003		662.5

		July 2003		662.5

		August 2003		662.5

		September 2003		662.5

		October 2003		662.5

		November 2003		662.5

		December 2003		662.5

		January 2004		662.5

		June 2004		662.5

		July 2004		662.5

		August 2004		662.5

		August 2004		662.5

		September 2004		662.5

		October 2004		662.5

		November 2004		662.5

		December 2004		662.5



Based on Laboratory B

Concentration that produces sublethal effects in laboratory dilution water.

Median 663 mg/L

Minimum 255 mg/L
Maximum 838 mg/L

Sodium Chloride (mg/L)

Monthly Tests

Sodium Chloride (mg/L)

Figure B
Reference Toxicant Data
Ceriodaphnia dubia
Reproduction IC25
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Sodium Chloride (ENSR)

		DATE		Sodium Chloride (mg/L)

		May 2004		750		600

		June 2004		620		600

		July 2004		800		600

		August 2004		600		600

		September 2004		890		600

		October 2004		500		600

		November 2004		510		600

		December 2004		350		600

		January 2005		580		600

		February 2005		680		600

		March 2005		775		600

		April 2005		750		600

		May 2005		520		600

		June 2005		825		600

		July 2005		600		600

		August 2005		520		600

		September 2005		590		600

		October 2005		520		600

		October 2005		500		600

		November 2005		700		600

				890

				350





		DATE		Sodium Chloride (mg/L)

		November 2002		255		662.5

		December 2002		710		662.5

		April 2003		729		662.5

		May 2003		663		662.5

		June 2003		696		662.5

		July 2003		747		662.5

		August 2003		662		662.5

		September 2003		742		662.5

		October 2003		700		662.5

		November 2003		789		662.5

		December 2003		818		662.5

		January 2004		838		662.5

		June 2004		350		662.5

		July 2004		287		662.5

		August 2004		308		662.5

		August 2004		257		662.5

		September 2004		256		662.5

		October 2004		367		662.5

		November 2004		264		662.5

		December 2004		411		662.5

				255

				838		662.5
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Where to turn when there is toxicity?









0.     Baseline Test 
1. EDTA Test
2. Sodium Thiosulfate
3. Aeration Test
4. C18 Solid Phase Extraction
5. Filtration
6. pH adjustment



Pay close attention



C18
Solid 
Phase

Effluent
Sample

Non-Polar 
Compound





2004 TBLL Guidance 

• Determining inhibition values is  difficult

• Some simply use the highest observed conc

• Only one example for Chesterfield County (VA)



2004 Guidance 
Difficulties in Identifying Inhibitors

• Synergism
• Antagonism 
• pH
• Temperature 
• Hardness
• Alkalinity



2004 Guidance 
Difficulties in Identifying Inhibitors

• Stressed conditions 
• Microorganism acclimation 
• Number and variety of microorganisms





Nitrite Lock at Large WWTP

• Increase in chlorine demand, nitrite reacts with chlorine (1:5)
• Processes studied, no cause for nitrite lock identified
• Lab data reviewed, no abnormalities
• Pretreatment program showed no new industries of concern



Nitrite Lock at Large WWTP

• Analyses:
• QACs
• Metals
• CECs
• TMA Salts

• Difficulty finding laboratories and 
analytical methods



• Single industry with non-functional 
pretreatment system for QACs

• Enforcement
• Repeated reseeding from adjacent 

WWTP

Nitrite Lock at Large WWTP



CIPCA 2014

Greg Farmer
Littleton /City of 
Englewood



Inhibitory 
Compounds



Rapid
Tests

• Bench-scale respirometer

• Microtox, LumiStox, 
ToxAlert

• BioFix

• Strathtox

• BI-2000 Respirometer

Tools to Assess Inhibition



Nitrosomonas

Nitrobacter



Respirometer Measures
Activated Sludge
Bacterial Performance



Data 
Needs

What about Inhibitors for 
Advanced Treatment?

• Phosphorus removal

• Denitrification

• Anammox

• Aerobic granular sludge



Data 
Needs

Lessons:

• Know all chemical used by industries, not just the 
pollutants regulated

• Consider requiring respirometer tests

• New industries
• Non-compliant industries

• Understand the short-coming of the priority pollutant tests





Question

hijklmno



hijklmno





Chris Pasch
Plummer Associates, Inc.
cpasch@plummer.com

512.423.4285

mailto:Cpasch@plummer.com
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