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11980s - EPA publlshed methods for
'stlng

34- EPA National Policy for WQBPLs
“devs Iopment for Toxic Pollutants

" 5 1989- 40 CFR 122.44 Revised for WQBPL

,—-"“‘

~ * 1991- Technical Support Document for
Water Quality-based Toxics Control

® 1994- WET Control Policy Updated




Incorporation of WET Methods in 40 CFR
T test methods must be followed as
= ,,_, ‘written (methods are “codified”)

NPD ES permlts and permit re-issuance
;, il rporate the method/manuals into the permit
= va10ng with clarifications and errata.
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hatis,a WET Test?

BAEN  tests are used to determine the
LOXicity of an effluent or receiving water
OVEra certain period of time.

= Wi ole effluent toxicity is measured as
;f_-» ’pposed to chemical specific toxicity

e ‘Also known as “bioassay” or
~ “biomonitoring”



SWET Tests Answer Many

. Qtféstlons —

-
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SRISIthe sample acutely toxic?

~ Ar _rr re any sub-lethal effects (i.e. lack
JJ’ e roductlon growth or fecundity)?

- F @W do the test organisms differ in their

{,

senS|t|V|ty?
'ﬁ ® Does the toxicity change over time?

e \What is the relative toxicity of different
effluents or test materials?
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Gommon Types of W

-

SRAGUILE LOXICITY LEStS
Ve ";‘es"lethality ina 24 — 96 hour period
— Can ~stat|c or flow-through
= J ee“en or Definitive
- enewal Or non-renewal
;_,,’h"onlc Toxicity tests
= — Measures toxicity over a 7-8 day period
- — Measures lethal and sub lethal (non lethal) effects
— Screen or Definitive
— Daily renewals required




Dejorirife) DuUlee of [ Ty g Ay . ’
2|l - Fimep romel.
Daofirlfel rrlEleekE) - ales promeias

(waier flez)) | (fathead minnow)

Freshwater Chronic

Pimephales promelas
(fathead minnow)

v =
- -

o= Marine Acute & Chronic

Menidia beryllina
(inland silverside minnow)

(Mysid shrimp)
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JpLEtalfConcentration-tne concentrationrof sample that kills'50% of the
I'_JJJ']LJ S

J

J\JJ_S«! No Observed Effect Level (Concentration)- the highest
';r cencentration that is not significantly different from the control
' .:,,.‘:tIStlca| analysis.

c -=(J_OEC) Lowest Observed Effect Level (Concentration) — the lowest
ftient concentration that is significantly different from the control based
' n statlstlcal analysis.
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s C25; Inhibition Concentration 25%- the effluent concentration that shows
a 25% reduction in toxicity. For the biomass values which are combined
- effects of survival/growth, survival/reproduction, survival/fecundity
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SAfjaustries
PAVIURICIPE 1|t|es whose plants are considered
“rru or facilities”

=9 Sto éii’tf'Water runoff

.,.:“.“Mé:y also be required at discretion of state
~ OrEPA



getermining Test T xpﬁ&’,
-.. Fréﬂuency *

0 By ry,)a of water determine test type (acute, chronic or both).
> 2.00p ,),1 sallnlty marine testing

) G L,_JLJEe, series

- C_:; CL lated by using the receiving stream 7Q10 flow (cfs) and the
sfacility flow or design capacity (mgd).

-:.,:;“ h‘ﬂy, testing is required quarterly, then review past 5 years of
— _-fﬂbiomomtormg history

?"O:P.er_form Reasonable Potential (RP) Analysis

= — Statistical analysis which measures variability in the permittee’s
biomonitoring results over the previous 5 years.

— [f enough variability (failures, magnitude), WET limit incorporated
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SHIhE ef: Llnt dilution, expressed as a
pErcentage, representative of the dilution
gl J'i ed a wastewater discharge
= aC rdlng to the appropriate Q*-
*élépendent mixing zone.

® * - the ratio of regulatory effluent flow
to the regulatory receiving water flow

® The test must pass at the critical dilution

1)
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Critical Di'lutiem!" —_—

SWANGritical dilution of 100% = undlluted
errLJer
D A e aI dilution of 75.0% = 750 milliters

= off uent diluted with 250 milliters of
= dilution water

~ e A critical dilution of 4.0% = 40 milliters of
effluent diluted with 960 milliters of
dilution water



mltR mremeﬂ@‘""

I m ermit reqwres WET testlnq
{ér r tonIy
= Jf' 5 fallure IS NOT A VIOLATION

- _;o»ﬁ 2 permit contains WET limits

-

"

,--;5'.’5— Critical dilution is a permit limit

~  —Test failure IS A VIOLATION of the permit,
monitoring frequency increases to monthly
until pass for 3 consecutive months



ofigg) "& ater runoff
r_l;, e ‘tank release
= JLJQF' Al Testmg

=% (Con 1903|te Samples

-f, = ..,_‘@sually 24 hours or during operation of facility
.: ~ — Flow- -weighted

- — Most chronic tests require at least 3 sets
— Some acute tests require 2 sets

— Can be collected automatically or manually
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pling Conditions

"N\ Erimal Operating Conditions, document I not
SROjilyAwhen discharging
SNE0IIECH Samples in acid/acetone rinsed glass or
,Jru% plastic containers

& r:e ‘headspace in the containers after collection

=% Chill samples during collection and shipment
’”} ~— — Temperature upon arrival <7.00 Celsius.

» Check pH, TRC, ammonia before shipping

e Sample Holding Times
— 36 hour initially

— If flow is intermittent or ceases, #samples and
holding times are usually voided

e
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Dilution Water Used in ;NEJF
'- ﬂ'ests —

—
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SUEEd to dilute effluent and is the test
ru‘c

r{w |ng Water

" Grab samples collected upstream and

i

'v..
- —

= f‘unaffected by the discharge

e o
T

— If test acceptance requirements not met, or
~ flow ceases or is intermittent, synthetic
dilution water may be used

® Synthetic Laboratory Water similar in
hardness to the receiving stream

:
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PRSI unlawful and a violation of this
permit for a permittee or the designated
2 J\-l manipulate test samples in any
= lanner, to delay sample shipment, or to
rmmate or cause to terminate a toxicity
test Once initiated, all toxicity tests must
be completed unless specific authority has

been granted by (/=0

—
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SANUEmonStration of statistically S|gn|f|cant lethal or sub-
Ebigell err—J tS‘ to a test species at or below the critical
cliltigleln)

oF | r-\rn J] ure
= 3n e “thly retests required
e ’all retests pass, return to regular testing frequency

————

_ "= If 1 retest fails, initiate a Toxicity Reduction Evaluation (TRE)

- Sub lethal failure

— 3. monthly retests required

— If all retests pass, return to regular testing frequency
— If 2 retests fail, initiate a TRE

"
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hatis a TR_E?)"

SPARSHUdy to determine the cause of toxicity
frthe effluent and how to remove or
iedliceithe toxicant in order to meet

LOX uw requirements

";' “Usually allowed 28 months to complete
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TRE Agt'en Plane i -

c gjf15% il submlt a TRE Actlon Plan &
hedule to DEQ within 90 days from

JJ’M} matlon of lethality in any retest and
= ate the Plan within 30 days of submittal

= ctlon Plan includes
- — Specific approach
- —Sampling plan
— Quality Assurance Plan
— Project Organization
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TRE REBORI,?‘-O—

B S
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SSiibmitted with routine DMRs in January,
Aogll ?uly and October (quarterly testing is a
i) Jm wum requirement during the TRE)

=% Re ort should include:

' -jﬂata which identifies the pollutant(s) and/or sources of toxicity

—

= ~ — Studies/evaluation and results on the treatability of the facility’s
_ effluent toxicity

— Data which identifies effluent toxicity control mechanisms that will
reduce toxicity to the level needed to pass the tests at the critical
dilution



Cor peg&t;:: 7of,a.mgl"a—-

B

SNfifiermation and Data Ach|S|t|on

o HLJr C JJ- rformance Evaluation

S r X v Identification Evaluations

o1 ICIty Source Evaluation

- ---WWTP In-Plant Control Evaluation
-® Toxicity Control Selection
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In: ormatlon  and Dat
‘ Acgmsmon

SNeolIection of all information and analytlcal
cle]tz) e ,)" talnmg to effluent toxicity
S Rlant de5|gn criteria
s Jscharge Monitoring Reports
== —'Industrlal Waste Survey Applications

__.——
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— = [local Limits Compliance Reports



"J ant Performance’
- Evﬂuatlon

—

M OPErat ting and performance data can be
ev,JLJa ed for possible in-plant sources of
Gity’ or operational deficiencies
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=9 ParaIIeIs with the Toxicity Identification

'f ‘Evaluation (Phase I) to indicate
incomplete treatment or routine operating
practices (e.g. ammonia and chlorine)



C |C|ty Identlflcatlo _‘...

Evaluﬂ'ﬁon (T

SIPHIESE [ — Characterization

= Met J 'ds that generally identify the
co) stituents that causes toxicity

J HL se 1T — Identification

= = Methods to specifically identify the suspect
”fi" toxicants
" Phase III — Confirmation
— Steps used to assist in confirming the suspect

toxicant(s)

/



iLE Phase I- Characterlzali@n
— *’El'fests ——

0 Bas 'Jw"’ - Used to gauge the toxicity changes
IIfEBther tests

0 »Addltlon cationic metals
BOES dlum Thiosulfate Addition- oxidative

'-_..- '_. -
.o-/ —

_,,,_,_..f;éompounds and other compounds (copper
~ and manganese) that are less toxic when
sodium thiosulfate added

® Aeration- oxidizable, spargeable and volatile




BIE Phase 1- Characterization...
___.' Tests (cont. 5!

SS|ufation — tOXICIty IS filterable
SPOSE j"8 SPE- non-polar organics, some
giEtals and some sufactants

SVethanol Eluate- elute the toxicant from
*'.f.tﬁe SPE column

-

"o Graduated pH — attributed to compounds
whose toxicity is pH dependent




ity Source Evaluation™

Sinitial stage involves sampling the effluent
of se\;\ Sl dischargers or sewer lines to
gl e for toxics or toxicity

= C em|cal specific tracking

.o-/‘ pa——

"’-TOXICIW tracking

-

“e If successful, toxicity control methods,
such as local limits, can be implemented

i
~



1a‘nt-Cogtrpl Evalnaﬁ'n"' '

2 Cojplelt]e ed along W|th the Source
\/JLJJ to determine if in-plant control

---

*'O-Evaluate methods for optimizing existing
s treatment processes and to asses options
for additional treatment
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SMUSE results of TIE, toxicity source
*—‘\/,JLJr 40n and POTW treatability testing

;,‘-
C>y

,\),, termine most feasible effluent toxicity
-—f;'.f reductlon options

o
o —_—

® Choice based on technical and cost criteria
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‘ OXICIty Control
- Implementation

."

2 Copjege)) method or technology is
er)Jérr anted and follow-up monitoring is
Lons .cted to assure that the method

" Ves the TRE objectives and meets
mit limits.
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inal TRE Report”

et

—

SNEEl TRE Report due no later than 28
menths from the date of confirming lethality
Of < "—'lethality In retest

= Jhould contain information pertaining to specific

—

-‘-" -fcontrol mechanisms selected that will, when

="

-"}r ~ implemented, result in reduction of toxicity
below the critical dilution

— Should provide specific corrective action
schedule for implementing the control
mechanism

- —
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~ Aftwé TR&J“ -

rn nore toxicants have been identified, a chemical
|t and/or a WET limit may be incorporated into

T

N

DECI
bEpErmit:

flee
ciflel

Tk

Pt~ .

=1 Jgs e or more toxicants were unable to be identified, a
=1 [imit may be incorporated into the permit

.-.-—-__,-/‘V -
ﬁ_—ﬂ‘:’_ >-~
——

—
e

e Some facilities do not experience any more toxicity after the
initial failures that trigger a TRE. In cases like this, a
toxicant is rarely identified and a WET limit may not
necessarily be placed into the permit.
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— frJvéJ.L Document conditions during sample
fJHsCJGn

— N@»\ ater treatment additive?

— En re result Is representative

e —— —Rewew facility operations

— , * o Unusual operations or occurrences

=
-..—-—

- ’—; Use clean sampling equipment/avoid sample
- contamination

— Ice samples well
— Verify TRC and /or ammonia



shistfe Data Validity |
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Samplerduring

epresentative operations
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I mizﬂg&g:)st«(e# -

ata quality review for EVERY
JLJJJ——“ test

. —

= RC
:;_ =, Ammonla toxicity

| p—_

e I——

= . Unexplainable concentration-response

—_ et W i

= -« Pathogen interference
- QA/QC problems
 Track results of passed tests



|ty of Selected Compounds..

TABLE 2 (Cont'd)

ACUTE TOXICITY OF SELECTED COMPOUNDS {(96-hr L.Cs0)2
(Source: lLankford and Eckenfelder, 1990)

R Units Fathead Daphnia Rainbow
Minnow i B Trout
T MetalsP
-Arsenic nesl 15,600 5,278 13,340
Chromium, hexavalent e/l 43,§DU 6,400 69,000
Cadmium | ITR=2g 38.2 0.29 Q.04
Copper presl 32.29 0.43 1.02
Lead g1 158.00 - 4.02 158.00
-Miercury ’ =741 - 5.00 249.00
-~ Nickel g/l 440.00 54.00 e e
-Selenium pel 1,460.00 710.00 10,200
Silver . - X =741 0012 0.00192 Q.023

169.C0 8.89 26.20

Zioc

Inorganics

Unionized Ammonia, Total
Ammonia in ( )9

pH 7.0
pH 8.5 - mgsl

X mg/1 0.093 (23) 0.693 (23)
0.260 (6-8) 0.260 (6.8)

AEstimates of 96 hour LCsg in mg/l for common aquatic test organisms based on the
primary mode of action and structure - toxicity relationships.

bFrom EPA/Montana State QSAR system.

CEFPA, Duluth, 1980.

dHighly wvariable depending on pH and Temperature (Federal Register Volume 50, No.
185, Mom:lay, July 29, 1985, pp. 30,784 to 30,786). Data represent criteria to protect
aquatic life at pH 7.0 and 20°C and pH 8.5 and 20°C, one hour average, mg/l.

-
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ACUTE TOXICITY OF SELECTED COMPOUNDS (96-hr LCs0)2
(Source: Lankford and Eckenfelder, 1990)

Units Fathead Daphnia Rainbow
Minnowr Trout

Oreganicst

Benzene mgsl 42. 70 35.20 38.70
Carbon Tetrachloride mg/l 17.30 15.20 14.50
Chorobenzene mg/l 13.20 11.60 11.10
1,1-Dichioroethane mg/l 120.00 96.40 113,00
1.1.2-Trichlorosethane mgy1 88.70 T2.60 81.10
2-Chlorophenol mg/1 21.60 18.60 18.40
1,4-Dichlorobenzene mg/l 3.72 3.46 . 2.89
1,2-Djchlorobenzens mg/l 87.40 7T1.1G 280.50
2,4-Drinitrophenol mgsl 5.81 5.35 4.56
4, 6-Dinitro-o-cresol mgsl 2.79 2.65 2.10
Fentachlorophenol pesl 17G.00 -- . -
Ethvylbenzene mgsl 11.00 9.97 o.47
Methylene Chloride mg/fl 326.00 249.00 325.00
Toluene meg/i 31.00 26.00 27.40
Trichloroethylene megsl 55.40 46.20 49.50
Phenol me/1 39.60 33.00 35.40
1,4-Dinitrobenzene sl 1.68 1.61 1.24
2,4,6-Trichlorophencl mgfl 5.91 5.45 4.62
2.4-Dichlorophenol mg/1 o.27 8.35 F.49
Naphthalene mg/sl 5.57 5.07 4.44
Nitrobenzene mg/si 118.00 95.40 . 110.00
1,1.2,2-Tetrachloroethane mg/1 31.10 26.70 26.70
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Break-point Dose Response Curve
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Random T houg-hk —

SR E yj'”‘ your laboratory’s control charts

et

s C L-) K test acceptability criteria

— - >

J-‘.. eck sample holding times and Chain
‘fcustody’s

\ |u\‘ h l

". Obtain at least 10 data points over >1
year to characterize effluent variability
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Randem; 'houghts'

2014 Chronic Reference Toxicant Test Results Using Ceriodaphnia

dubia in Moderately Hard Water
CV% = 35.6

1.42

1.22
1.02
o.82

o.e2

o0.az

1625 Reprodueion NaCl gL

0.22

0.02

S S e S S S S e P L e S e G

Date initiated

& 3 5 B

—— | C25  —e— 2 STD DEV —a—-2 STD DEVY




: andom_Thoug-h!r” -

SOlyou discharge from holdmg o] ¢ storm
W L—) pond (natural pathogen???)

—
R &

SREV étv for RP does not evaluate
gvldual tests, only pass - fail DMR

€ portmg, must document UNIQUE
:‘:"" tests

- Toxicity vs. independent endpoints
(NOEC/LOEC vs. IC25)



ng of WET test
utlne procedures to evaluate
ET TEST
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QUESTIONS
ANSWERED |

HERE
EVEN THE
SILLY ONES



