Whole Effluent Toxicity Testing

Toxicants in the Pretreatment Program

Chris Pasch,
Plummer Associates, Inc.
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Water flea
Ceriodaphnia dubia

Fathead minnow larvael
Pimephales promelas




Control + 5 effluent dilutions
10 replicates each




Control + 5 effluent dilutions
10 dilutions each

Dilution Water Used: Receiving Water [ synthetic Dilution Water

NUMBER OF YOUNG PRODUCED PER ADULT AT TEST TERMINATION

EFFLUENT CONCENTRATION (%)
REPLICATE TCON PCON 34 % 46 % 61 % 81 % 100 %
A 24 28 19 37 30 27 26
B 23 23 30 33 33 30 25
C 23 25 26 26 29 29 26
D 28 26 27 23 27 29 27
E 27 25 26 30 27 29 26
F 24 23 30 29 25 27 23
G 27 27 30 33 26 26 24
H 29 28 30 30 32 26 26
| 32 26 31 25 31 29 24
J 31 25 23 27 28 25 23
Surv. MEAN 26.8 25.6 27.2 29.3 28.8 27.7 25.0
Total MEAN 26.8 256 27.2 29.3 28.8 27.7 25.0
CV %' 12.1 6.9 14.1 14.4 9.2 6.1 56

' Cosfficient of Variation = (standard deviation'mean) x 100) Calculations are based on young of the surviving
females. Males are designated (M), and dead females are designated (D) along with the number of neonates released
prior to death.

PMSD Acceptable Range 47 or Less M7 % C I P C A



Control + 5 effluent dilutions
10 replicates each
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NUMBER OF YOUNG PRODUCED PER ADULTAT TEST TERMINATION

EFFLUENT CONCENTRATION (%)
REPLICATE | TCON PCON 34 % 46 %| 61 %| 81 % 100 %
A 24 28 19 37 | » 27 26
B 23 23 30 33 30 25
C 23 25 26 26 29 29 26
D 28 26 27 23 27 29 27
E 27 25 26 30 27 29 26
F 24 23 30 29 25 27 23
G 27 27 30 33 26 26 24
H 29 28 30 30 32 26 26
| 32 26 31 25 31 29 24
J 31 25 23 27 28 25 23
Surv. MEAN | | 26.8 25.6 27.2 29.3 28.8 27.7 25.0
Total MEAN 26.8 25.6 27.2 29.3 28.8 27.7 25.0
oV 12.1 6.9 14.1 14.4 9.2 6.1 s6 GCIPCA
PMSD Acceptable Range 47 or Less 11.7 Ya ~
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NUMBER OF YOUNG PRODUCED PER ADULTAT TEST TERMINATION

EFFLUENT CONCENTRATION (%)
REPLICATE | TCON PCON 34 % 46 %| 61 %| 81 % 100 %
A 24 28 19 37 30 27 26
B 23 23 30 33 33 30 25
C 23 25 26 26 29 29 26
D 28 26 27 23 27 29 27
E 27 25 26 30 27 29 26
F 24 23 30 29 25 27 23
G 27 27 30 33 26 24
H 29 28 30 30 | 26 26
| 32 26 31 25 29 24
J 31 25 23 27 28 25 23
Surv. MEAN | | 26.8 25.6 27.2 29.3 28.8 27.7 25.0
Total MEAN 26.8 25.6 27.2 29.3 28.8 27.7 25.0
oV 12.1 6.9 14.1 14.4 9.2 6.1 s6 GCIPCA
PMSD Acceptable Range 47 or Less 11.7 Ya ~
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Number of Neonates

Split Sample — POTW — 2 Labs
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Reference Toxicant Data

Waterflea
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Concentration that produces sublethal effects in laboratory dilution water

Monthly Tests
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Chart5

		May 2004		600

		June 2004		600

		July 2004		600

		August 2004		600

		September 2004		600

		October 2004		600

		November 2004		600

		December 2004		600

		January 2005		600

		February 2005		600

		March 2005		600

		April 2005		600

		May 2005		600

		June 2005		600

		July 2005		600

		August 2005		600

		September 2005		600

		October 2005		600

		October 2005		600

		November 2005		600



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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Combined

		





Combined

		May 2004		600

		June 2004		600

		July 2004		600
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		November 2004		600

		December 2004		600

		January 2005		600

		February 2005		600

		March 2005		600

		April 2005		600

		May 2005		600

		June 2005		600

		July 2005		600

		August 2005		600

		September 2005		600

		October 2005		600

		October 2005		600

		November 2005		600



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

Sodium Chloride (mg/L)
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Lab B (ENSR)

		May 2004		600

		June 2004		600

		July 2004		600

		August 2004		600

		September 2004		600

		October 2004		600

		November 2004		600

		December 2004		600

		January 2005		600

		February 2005		600

		March 2005		600

		April 2005		600

		May 2005		600

		June 2005		600

		July 2005		600

		August 2005		600

		September 2005		600

		October 2005		600

		October 2005		600

		November 2005		600



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?




SEPA Toxicity Reduction

ZEPA

1.5 F o Wil rRL L B L

<EPA

Evaluation Guidance for
Municipal Wastewater
Treatment Plants

United States Office of Research and EPA/6

: ! 00/R-92/080
Environmental Protection Development September 1993
Agency Washington DC 20460

Methods for Aquatic S EPA
Toxicity ldentification hd
Evaluations

Phase Il Toxicity ldentification

Procedures for Samples
Exhibiting Acute and Chronic

Toxicity

Ue e States Office of Research and EPA/600/6-91/005F

Toxicity Identification
Evaluation:

Characterization of
Chronically Toxic Effluents,

Phase |

United States
Environmental Protection

Methods for Aquatic
Toxicity Identification
Evaluations

EPA/600/R-92/081
eeeeeeeeeee September 1993

Phase Il Toxicity
Confirmation Procedures for
Samples Exhibiting Acute and
Chronic Toxicity
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Toxic eflluent sample

l
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Baseline Test

EDTA Test

Sodium Thiosulfate
Aeration Test

C18 Solid Phase Extraction
Filtration

pH adjustment

CIPCA
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Pay close attention




Effluent
Sample

Non-Polar
Compound
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2004 TBLL Guidance

 Determining inhibition values is difficult
* Some simply use the highest observed conc

* Only one example for Chesterfield County (VA)

CIPCA
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2004 Guidance
Difficulties in Identifying Inhibitors

Synergism
Antagonism
pH
Temperature
Hardness
Alkalinity

CIPCA
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2004 Guidance
Difficulties in Identifying Inhibitors

* Stressed conditions
 Microorganism acclimation
* Number and variety of microorganisms

CIPCA
. 4



TN RO T L o TR o LT T R PR L B ' SN
_‘3’.5 I*'.“‘ ”.l .'g.!wavl”f‘~‘@|",\' ) T, Y 0
) " Ly R

'Y

" "l,'“ e ;

i
N:"' Iy f ] \‘h n L)

i v T
f W Vel | s '_ “‘ (L) "# "’7 .'r‘, i\ l". ‘; ‘.JH (¢ ‘\‘ W K
Vo L o i .? 0, ? o ""\"'f'#f*i‘;‘-'
: AT, LA N A X
"','u;* MPRRL TEL  LAMA TN A
Wi vy A f l'.ﬁ\".'

".J bt
A . S
LU
K

f‘# i




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

CIPCA
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Nitrite Lock at Large WWTP

* Analyses:
* QACs
* Metals
* CECs
* TMA Salts

* Difficulty finding laboratories and
analytical methods

CIPCA
~



Nitrite Lock at Large WWTP

Single industry with non-functional
pretreatment system for QACs
Enforcement

Repeated reseeding from adjacent
WWTP

CIPCA
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CIPCA 2014

Greg Farmer
Littleton /City of
Englewood

CIPCA
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Nitrification Inhibition at a Large

Advanced WWTP

2014 CIPCA Fall Conference

Greg Farmer, CWP

Process Specialist W

Littleton / Englewood WWTP . -
Cityof Cityof
Littleton Englewoq



Tools to Assess Inhibition

* Bench-scale respirometer

 Microtox, LumiStox,
ToxAlert

* BioFix

o Strathtox

CIPCA
+ BI-2000 Respirometer r—



Nitrosomonas
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Respirometer Measures
Activated Sludge
Bacterial Performance

CIPCA
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What about Inhibitors for
Advanced Treatment?

Phosphorus removal

Denitrification

e Anammox

Aerobic granular sludge

CIPCA
. 4



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

CIPCA
. 4
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Chris Pasch
Plummer Associates, Inc.

cpasch@plummer.com
512.423.4285
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