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OXIC amounts be prohibited”
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= Directly implements States’ numeric or narrative criteria
“Nno toxics In toxic amounts®
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= \Whole effluent approach to toxics control ferprotection of
aquatic life uses acute and chronic toxicity:tests to
measure toxicity of effluents

mittee’s I compliance with chemi imite-aefﬂggnb
oxIc

= Cost effective approach in controlling toxic discharges -
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=40 Region-4 conducted on-site acute tests
1976, selected industrial facilities conducted acute tests

1982, SETAC workshop evaluated EPA WET testing

1983, began use of short-term chronic testing

1983, WET as a predictor of receiving Water toxicity
evaluated

1991, EPA revised the TSD for toxics control -
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== E‘P#‘promulga‘teeq€s{=qfr-le~theds and gwdellne test

-~ methods
= Acute and short-term chronic tests

= Surrogate fresh and marine test species using tropic
level approach for sensitivity evaluation -

— fish
— |nvertebrates
-—*_

e

_ . o) 2CL ol effluents, ox receiving
waters B
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~ =Jroxicity testing is applicable and been
successful to assess or develop:

—municipal and industrial effluents

—ambient waters (assessing for 303
Impairment)

_Sieormwaters S .
QC ————"_
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== Inltlal surveys mtemjed‘to characterlze watershed
“orwa Y Sites over several years or
hydrologic cycles sampling may be monthly

= Focused follow-up studies may include: -

— Increased number of sites and. freguency of
sampling

— -IEs conducted
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'« Significant source of flow: or loads into the
"_gtwa ershed?

= Representative type of drainage (agriculture,
urban, mining, etc.)?

= Recelves runoff from particular land . use?
= Predicted or suspected toxicity?

ﬁ%egrato’r"‘site indicativ‘e!‘!%;gnd/@rﬁf_"
ter 0 | -
eviously identified toxicity? .
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INTEGRATED APPROACH TO

WATER QUALIT (-BASED TOCS

— CONT RO ———
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= Chemical-specific approach
= Whole effluent toxicity-approach

vBielegical criteria

forele
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= Designated uses

= Criteria (narrative and numeric) te
protect designated uses
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_"-é-—-l\v’l-agﬂi{ude-:—maximum allowable concentration of
WET

= Duration: period of time over which the jeceiving,
water concentration Is averaged




= Magnitude = 0.3 TUa -
= Duration = one hour
‘eguenecy = once.n
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~ CHRONIC TOXICITY"

1.0 TUc
4 days
once In three years

= Magnitude
= Duration
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Ferrmit Cornditions for WeT

:—_=—~_Q~5T1_r_()_lﬁﬁ_()_r_acufe ' = Selection ofdllutlon

tests water / series
= Test species and = Reference toxicant
methods testing - =
= Monitoring = Other QA conditions

eguency = Jestreview
: ' Stens tc address
toxicity
duration = Re-opener condition
= Statistical endpoint
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Health and safety;
‘Quality assurance

Facilities, equipment,
supplies

Test organisms
Dilution water
Effluent sampling and

Lhiandliing

S

Test methods

SRREN0NT preparation
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5
Environmental Protection
Agency

Methods for Measuring the Acute
Toxicity of Effluents and Receiving
Waters to Freshwater and Marine
Organisms

Fifth Edition

October 2002
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S CHOOSE EPATIEST MELOUS ———
-*’—ﬁ-\'mte_f_e'sim_and marme ST CUTIOI —
_E___Chr.omc_fr.eshwater — 4th edition

— Chronic marine East Coast — 3rd edition

— Chronic marine West Coast — 1st edition

= Recommend multi-species screening withrafisi,
Invertebrate, and alga for chronic testing

mmend,multi-species screening, with a fish and .
itebrate Ute testing

Atinue testing with most sensitive Species
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SPECIES  TESTTVPE | TOXICANTE ™ ENDROINTS:

——

g Fathead Minnow. | 7-day Ammonia Growin |
— | Pimephales renewal Chlorine Survival
promelas
Invertebrate \Water Flea 7-day Pesticides Reproduction
|
Ceriodaphnia dubia renewal Surfactantsy - | Sunvival.
Plant Green Alga 96-hour Metals Growth

'Selenastium non-renewilii.bicides qi

o
| = -
5-2-08 ® %’ _ -




SHORT-TERM CHRONIC WEST COAST

MARINE TEST METHODS

e TSPECIES—— —— TEST TYPE TOXICANTS® ENDEOTNAS=

- —|
=f..|sh _ Topsmelt 7-day Ammonia Growth
Atherinops affinis renewal Chlorine Survival
Invertebrate Red Abalone 48-hour Metals, Larval
Haliotis rufescens non-renewal Surfactants Development
Mussel and Oyster 48-hour Metals, ~ |[Larval =
Mytilus/Crassostrea  non-renewal ' Chlorine Development
Urchin/Sand Dollar <1-hour Metals, Fertilization
S-pur.pu.[:atus 48-96-hour.__ Chlorine Larval i
Growth
Holmesimysis costata ' renewal Insecticides  Survival .
Plant Giant Kelp 48-hour Metals Growth
IMacrocystis pyrifera  non-renewal Herbicides Germination
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ACUTE 1

WATER TYPE

Marine
Marine

Invertebrate Freshwater

E Freshwater

-'M_anne

Marine

K5-2-08

Oncorhychus mykiss
Silverside

Menidia beryllina
Topsmelt
Atherinops affinis
Water Flea
Ceriodaphnia dubia

\Water Flea

D), gtileiceinlel B prizie) )zl
Atlantic Mysid
Mysidopsis bahia

Pacific Mysid

Holmesimysis costata

EST METHODS

TOAICANT | SALINFTY

Arrignoniel,

A TTICTIET T {7 p— =

Chlorine

Ammonia, 1-36%0

Chlorine

Ammonia,  5-36%o ——
_Chlorine‘

Pesticides 1-3%0

s

- 'WVetals, 15-36%0
Insecticides -
Metals, 32-36%o
Insecticides
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Giant kelp

Urchin pluteus S pOrophyte
larva -
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EATIVESENSITIVITY

.EE-;———'-—_;EC

—ﬂf@gp_velopment . 0.07

Abalene Develepment 0.08
Mussel Development 0.19
Topsmelt Survival 0.56
Fathead Survival 0.61
Pacific Mysid Survival 0.84
Kelp Germination 1.33

JreninrEertlizatien

r‘

1.49
Atlantic Mysid Survival 2.30

I'V

5-2-08

)G 2
SAMAG

8

Mussell Development

Abalone Development 9

Urchin Development 15

Pacific Mysid Survival 17 —
Urchin Fertilization - 28
Ceriodaphnia Survival 55

Fathead Survival 44

L2l Gm_ﬂ@_-g
KepiGeraton o1
Atlantic Mysid Survival 178
Topsmelt Survival 238 -
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=EPA METHOD HISTOR Y

.:"_—'E-—r—'— —

= Gﬁﬁctober 16:: 395—EPA.promngated WET test methods |
.:—aﬂd—add@d-th@m to the list of EPA methods approved

under Section 304(h) of the CWA (40 CFR 136).

= These methods were subseguently challenged and under a
settlement agreement, EPA conducted a round-robin study. .
which evaluated 12 of the test methods.

= EPA also prepared a WET test methods guidance
document test method variability gwdance document
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= AWVIET T R@ R R ST RS (ea)plt

— = IniEdison Electric Institute et al. v. EPA; 39T Egd 1267
(D.C. Cir. 2004), the Court' found that:
— EPA reasenably validated the standardized testing

procedures, including their precision and bias, as well
as their high rates of successful test completion.

— The methods did not produce unacceptably.variable
results.

— The method procedures (I.e., replication and
mparison, to.controls) adequately compensated for

em

il

representatlve of receiving water toxicity, including
receiving waters of the arid West.
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Mornltoring =

.'

| Possible Testing Frequency Volume of Dlscharge
Monthly >1MGD
Quarterly <1MGD

pliance record
— Effluent variability
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Collection and Flaridling

- ____ — F’"_ ——————— — =
o N = oY —
| _Tiompomabsample
— Effluent variability
— Continuous or intermittent discharge

— Logistics . -
= Handling and shipping
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= ———

- = Acute tests are conducted as:

— Static non-renewal, static renewal, or flow-
through test
— Test duration - 24, 48, or 96 hours

= Chronic tests are conducted as;
Test'type specified in

St )l
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= Acute " Chronic

_ LC/EC50 _ EC/ICZ5
_ NOAEC N S

— Pass/fall — Pass/fall i
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Dilutliorn Series S

— —
= Effluent testing
— Multi-concentration test:
5 test concentrations + control
— Single concentration test:
Critical test concentration + control

e ————

-

- Stemmwaieid,ambjenivaterie
—Single concentration test
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=— -

—___= Reference toxicant testing should use
same reference toxicant over time and

Same test conditions, dilution water,
data analysis as used with the effluent. .

= QOutside culture: concurrent testing '

iy
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Qiger Permlt Concditlons

= "Must meet “required” Test Conditions
-~ and-TAC for test method

= Multi-concentration tests must be
reviewed following EPA/821-B-00-004

(2000)
‘ itistical

endpoint .
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St20s 19 Address Tox|clty

pr——

__ -2 page TRE “fire plan”
I
= Accelerated testing language
—accelerated monitoring consist of Six
WET tests conducted at approximately.

2-week Intervals over a 12-Week period.
During this accelerated monitoring

‘phaseﬂ'f more than ene sampw

demonstiatesanunaceEPan e eV —
OXICILY e Permlttee mustinitiate the

TRE work plan.

* |nclude TRE / TIE language
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— IF programi | lg y successiul'T
_E__.Qontrolllng toxic discharges

= Useful tool in water qguality control
programs — watershed assessment -

= Statutory and regulatory pasis for WE

siwelliestablished - =

ES permitting -
IS defensible E
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denton depra@epa.gqoV
916.341.5520

Robyn Stuber
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De"fn nDL Mlller JM Stuber RA. 2007 EPA Reg|0n39

. November 2007. San

Francisco, CA.

= USEPA. 2000. Understanding and accounting for method
variability in whole effluent toxicity applications under the
National Pollutant Discharge Elimination System, Program.
Eds: Denton DL, Fox J, Fulk FA, Greenwald K, Narvaez
M, Norberg-King TJ, Phillips L. EPA/833/R-00-003. Office
of Water. Washington, DC.

SEPA. 1995, Short-Term Methedsifor Estimating -
ﬂﬂ?onic an Waters-%%?

m‘d\ﬂ S. Eds: Chapman GA, Denton DL,
orchak JM. EPA/600/R-95-136. Environmental
Monitoring Systems Laboratory, Cincinnati, OH.
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