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Water Quality Criteria
Requirements (40 CFR 131.11)

» States/ Tribes must adopt Criteria to:

> Protect the Designated Uses, as part of their
Water Quality Standards;

> Support the most sensitive use;
> Be based on a sound, scientific rationale; and
> Include sufficient parameters to protect
Designated Use.
» Criteria provide a regulatory basis for

implementation and management actions
like NPDES permit limits.



Water Quality Standards Schematic
(cont.)

Water Quality Standards Implementation*

Reflect the To protect Uses NPDES Rermit limits
state/tribe’s 40 CFRI3LII / must derive from and

management goals for comply with Water
their water bodies, Quality Standards

including Clean Water 40 CFR )
Act 101(a)(2) goals. 122.44(d)(vii)(A)

40 CFR I31.10
To protect existing uses, high quality waters,
Outstanding National Resource Waters
40 CFR I131.12

* NPDES is just one example of implementation
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MATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY POLLUTANTS

CAS
Number
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7440417
7440439

16065831

18540299

7440508

7439921
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22967926

7440020

7782492

Freshwater
CMC 1 CCC 1
(acute) {chronic)
(pg/L) (pg/L)
340 150
8,D,K 8,0 ,K
2.0 0.25
D,E,K,bb D,EK,bb
570 74
D,EK D,E,K
16 11
D,K D,K

Freshwater criteria
calculated using the

BLM mm - See
Document
{epa.gov/waterscience/c
riteri afcopper/)

65 2.5
D,E,bb,gg  D,Ebb,gg
1.4 0.77
D,K,hh D,K,hh
470 52
D,EK D,E,K
LR,T 5.0

=

Saltwater
CMC 1 CCC 1
(acute) (chronic)
(ngfL) (ug/L)
69 36
A,0,bb &,D,bb
40 8.8
D,bb D,bb
1,100 50
D,bb D,bb
4.8 3.1
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1.8 0.94
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(ng/L)

5.6
B
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C,M,S
Z
zZ
Z Total
Z Total

1,300
U
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170

Organism
Only
(ug/L)

640

B
0.14
c,M,S

0.3 mag/kg
]

4,600
B
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FR Cite / Source

65 FR 66443

ES FR 31682
57 FR 60848

65 FR 31682

EPA 822R-01-001

65 FR 31682

EPA 820B-96-001

65 FR 31682

65 FR 31682

65 FR 31682
72 FR 7983

65 FR 31682

62 FR 42160

EPA 823R-01-001

65 FR 31682

62 FR 42160
65 FR 31682
65 FR 66443



Aquatic Life Criteria: Components

Question:

Answer:

Question:

Answer:

What is an Aquatic Life Criterion?

The highest instream concentration of a
toxicant to which organisms can be exposed
for a period of time without causing an
unacceptable adverse effect.

What is it intended to protect?

Aquatic animals ( e.g., fish, invertebrates,
crustaceans) and plants from acute and
chronic exposure to a toxicant or condition.



Aquatic Life Criteria: Components

Question:  Are there “defaults” for these components of
an Aquatic Life Criterion?

Answer: Magnitude (how much):
- No. The concentration is based on toxicity testing.

Duration (how long):
- For acute exposure, 1-24 hour averaging period
- For chronic exposure, 4 day averaging period.

Frequency (how often):

- Once every 3 years, for both acute and chronic
criteria.




Water Quality Criteria

* A numeric value (e.g., magnitude, duration, and
frequency) or narrative statement.
o Example numeric: “To protectAquatlc Life, »

Dissolved Zinc shall not exceed 20 micrograms
per liter as a one hour average more than once

every three years.” ™ pyration \ Frequency

> Example narrative:“To protect all Designated Uses,
there shall be no toxic materials in toxic amounts.

* Represent a level of water quality that supports
a particular use

» EPA Publishes Water Quality Criteria
recommendations under Section 304(a) of the
Clean Water Act (also known as “EPA’s 304(a)
criteria recommendations”)

Magnitude
/ g




Aquatic Life Criteria: Components

Question: What are the data requirements to
calculate an Aquatic Life Criterion?

Answer: Acute and chronic test data from 8
taxonomically different families of
organisms.



MINIMUM DATASET FOR FRESHWATER
CRITERIA DERIVATION

SALMONID .

PLANKTONIC
CRUSTACEAN




Human Health Criteria

Background

* A Human Health AWQC is the highest
concentration of a pollutant in water that is
not expected to pose a significant risk to
human health.

- EPA publishes two types of human health
criteria:
- Protection from ingesting water and aquatic
organisms
- Protection from ingesting aquatic organisms only

3-13-2012 2



Equations for Deriving AWQC

« Noncancer Effects: S — 4 B

DI+ ) (FL- BAR)
i=2

* Cancer Effects:
- Nonlinear awoc=292 rse.

BW
4
DI+Z (FIf- BAFf)
=2

« Cancer Effects:
BW

- Linear AWOC = RSD- 5

3-13-2012 DI+ é (F BA‘Fz")



National Recommended Water Quality Criteria: 2002
Human Health Criteria Calculation Matrix

This document contains information regarding the calculation of the human
health criteria contained in the document entitled, National Recommended
Water Quality Criteria: 2002.

This document provides: cancer potency factors (g1*s); reference doses (RfDs);
relative source contributions (RSCs); fish intake values; and equations used to
derive the human health criteria in the aforementioned compilation.

This document is not a regulation and cannot substitute for the Clean Water
Act or Environmental Protection Agency (EPA) regulations. Thus, the criteria in
the calculation matrix cannot impose legally binding requirements on EPA,
states, authorized tribes or the regulated community.



Appendix C: Water Quality Criteria for the Protection of Human Health and the Aquatic Biota

Criteria are in micrograms per liter (ug/l - parts per billion) unless indicated otherwise.

Protection of Human Health

Protection of Aguatic Biota

Jox Consumption Consumption Maximum Average
Class of Water & of Organisms
; Allowable Allowable
Organisms Only
FR CAS Concentration - Concentration -
Compound Cite/Source Number Acute Criteria® Chronic Criterig®
Toxic Melals
- 5. 3 - -
Antmany csFRECads 7440260 T £ 14 £40 4300
74403 X 25 3
Arsanic CSFRI1EE2 440382 A Q.02 1.5¢ 380 380 150 40
2 e - 7440425 T o e 4. Wt K N 7Yoo
Fdean ESFR31682 3 SERRTRER 015 062
Chromium (V1) 18540255 T —- --- 1€ 1
ESFRI1EEZ
Chramium (#) * CRARL e 16065831 T POTIReTT
m k - 3 - - . T T N
» () # s e 4 i
Copper *~ 7440508 ™
ESFR3TEE2 7.0 88 455 L824
EPAS20/5-56- 22 3.2°
001
) . .
Cyanide CEFR7SSI0 57125 TT 140 700 140 220,000
ron * 7435856 T 300 (added) - .- 1,000
EPA 440/5-86-001
Lead = 7435521 T 30.1 1.47
V0N ESFRI1EEZ
EPA 440/5-86- g \
Mercury oot TT/BC o4 o4s 0.012 (:52€)
_ 22567526 0.3 mg/ig *
Matyimercury (added) EPAE23-R-01-001 ana
Nickel = 7440020 1 €10 4,600 smgean 25 874
PG E5FR31EE2 260 284 —
EZFR4Z1E0 i <R
ESFR316E2 ’ ; , ( Sy
Selenium 7782452 TT 170 (added) 4200 (added)
ESFREE443
Silver <~ 7440224 T —
G ESFR31682 1.02 405




Appendix C: Water Quality Criteria for the Protection of Human Health and the Aguatic Biota
Criteria are in micrograms per liter (ng/l - parts per billion) unless indicated otherwise.

Protection of Human Health Protaction of Aguatic Biota
Jox Consumption Consumption Maximum Average
Class of Water & of Organisms
3 Allowable Allowable
Organisms Only
FR CAS Concentration - Concentration -
Compound Cite/Source Number Acute Criteria® Chronic Criterig®
% T ; 3
Thalkum CEFR7S510 7440280 0.24 2 0.47 &3
dnc -* 7440¢c¢6E TT --- ---
ESFR31682 £5.13 &35 £5.€ 380
Volatile Organic Compounds
74FR27535
(= 7 3 S 3 {added) 3 {added)
Acralein 74FRACSET 107028 TT £ 230 (addead] (addead)
doni 107131 .051° .25 --- ---
Acnylonitrde C5FRECads or13 C 0.051" o053 0.25" O%s
IRIS 01715/
2 L) 4~ coe coe
Benzens csFRccad 71432 A 2.2" L3 % ol & §
Bromofarm ES5FREE443 75252 C 4.3~ 140" 340 --- ---
Carban Tetrachlonde E5FREE443 56235 C 0.23" s 1.6 44 --- ---
} or me$ar 1 40" 3" --- ---
Chioradibromaomeshane cSFREcads 24481 C 0.40" o8 13~ 34
L . 5_ ecee .o
Chioraform CIFRAZIED €7€63 C 7 470
=l : s 55~ -
Dichlorcbromomethane CSFREC44s 75274 C Q.55 o222 17" 22
1.2-Dichloroe® 107 38" 7 ~s=
Z-Dichlorgetiane C5FRECE4s Qroez C 0.38 3
. 1-Dichl k] Z 2.2
1.1-Dichloroethylene CEFR75510 75354 C 330 QLS 7,100 <
1.2-Dichloropmpans (addad) CSFRECH43 78875 -- 0.50" 15" - -
3-Dichl : 75 .3
1.3-Dichloropropylene CEFR75510 54275¢ TT 0.34 10 21 L7200
e : 14 TT 530 3 5 =
Efylbenzene CEFR7S510 1004 0 %0 2,100 &0
=ty : s " .500*~
Methyl Bromide csFREc4ss 7483 TT 47" &8 1.500*" 4,000
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Methylmercury Fish Tissue Criterion —
Footnote (proposed)

This fish tissue residue criterion for methylmercury is used for
the purpose of determination of attainment pursuant to these
Standards. Fish consumption advisory guidance for mercury in
fish taken from the waters of Vermont is developed by the
Vermont Department of Health and is available on their website.



Appendix C: Water Quality Criteria for the Protection of Human Health and the Aquatic Biota
Criteria are in micrograms per liter (ug/l - parts per billion) unless indicated otherwise.

Protection of Human Health

Protection of Aquatic Biota

Jax Consumption Consumption Maximum Average
Class of Water & of Organisms
Organisms Only Allowable Allowable
FR CAS Concentration - Concentration -
Compound Cite/Source Number Acute Criteria* Chronic Criteng*
lors 505 £ " 550 "
Methytene Chioride CSFRECA43 75052 C 4.6 42 50 "4, 400
: z 1 : Z
Maonachlorobenzene CEFR75510 108507 T 30 480 1,600 25,000
1.1.2,2- s34 A7 .04
1,2,2-Tevachkoroethane cSFREcass 75345 C/8C 0.17 4.0
} | 1 9 3. .-
Tetrachlorgethylene cSFREC4ds 27184 C 0.65 &8 L)
T 3 .
gluene CEFR7SS10 108883 T 1,300 4500 15,000 200,000
1.2-Trans-Dichloroethylene
{added) CEFR75510 SEE05 140 10.000 - -
.1,2-Tn - 55 " 16" - -
1.1,2-Trchloroethane cSFREC44s 75005 C 0 el Ha] £ &2
Trich! im 7501 5
nichloraethyiene csFRECada 7501¢€ C 2.5 &7 s
Acid Organic Compounds
Vinyl Chloride 75014 C 0.025 2 2.4 535 --- ---
EEFRT5510
2-Chioropheno! (added) CSPRECA43 55578 .- gen 150"~ OIz DIz
,4-Dichl i 12083 " 83 50~
Z,4-Dichloraphenal CSFREC443 208 TT 783 250" 30
2.4-Dimathylghenal (added) 05673 380~ 850" —--
2,4-Dimethylphenal (3dded) csFRccads 05¢
3 mitraphenal s g.» 5.300 " ene e d
2.4 Dinirophenal CSFREcas 1285 T €5 "0 300 "24,000
- -4,6-Dini S 18
2-Methyi-4,6-Dinivophenal CSFREC443 534521 TT 1 280 Z%S
54 543
ESFR31EEZ
s L) - o L)
Pentachioraphenal CSFRECads B7865 C/BC 0.27" 028 30" &2 15 15
Phenal 74FR27535 105552 T 10.000—21—050‘ 860.0004.53.10‘ - -
Nonylphanal (sdded) EPA-B22-F05-003 24852152 C/8C 28 £E




Appendix C: Water Quality Criteria for the Protection of Human Health and the Aquatic Biota
Criteria are in micrograms per liter (ug/l - parts per billion) unless indicated otherwise.

Protection of Human Health Protection of Aquatic Biota
Jox Consumption Consumption Maximum Average
Class of Water & of Organisms
; Allowable Allowable
Organisms Only
FR CAS Concentration - Concentration -
Compound Cita/Source Number Acute Criteria® Chronic Criterig™
ESFREES4S
! 3 " Q.53 9"
Endosulfan Sulfate cSFREcads 1031078 T €2~ &2 B e
CSFR31682 0.086 08 0.036 00022
s
Endrin BRI 72208 i 0.55 2% 0.060 O.5%
< e - n- =55 .-
Endrin Aldehyde N 7421534 Aal 0.25° 026 0.30" 0.2
0.000075 * 0.000075 * 052+~ 0.0038 *
E€5FR31€82
Heptachlor CSFRECA4 7TE44E (= [eSasabiy [s¥s's al-iy
0.000035* 0.000035* Q.52 ¢ 0.0038 ©
E5FR31682
d= g
Heptachlor Epaxide cEFRccad 1024573 C [s¥aestls] [s¥alalsliy
- - = - 3z S = ——— s
Benzene hexachlonde-dpha csFREcada 31584¢ C/BC 0.0026" 0033 0.0045 "0.043
Benzene hexachloride-
< Sy = n - cee
beta cSFREcasn 315857 C/BC 0.0031 ~L0.0448 0.017 ~ Q048
Benzene hexachlonde- ESFR31682 0.5 &0 - &8 (remove)
o = &= ) = kl
gamma (Lindane) CEFR75510 S8855 TT/BC Q.58 Q033 1.8 Q083
> EPA 440/5-B6-
Malathion 121755 .- .- - .- 0.1
001
) EPA 440/5-8¢6-
Paration * S€382 .- .- .- 0.0€5 0.013
001
0.0000¢4 » 0.0000¢4 » 0.014 ¢
E5FR31E82
Towl PCB's - 22 534832135 C/B¢ [sSewwary SCCORAs
£SFREE443
SSERILEZ
RLS.1243 % RV SL80 sSaaalar iy [e¥aalur




Appendix C: Water Quality Criteria for the Protection of Human Health and the Aguatic Biota
Criteria are in micrograms per liter (ug/l - parts per billion) unless indicated otherwise.

Protection of Human Health

Protaction of Aguatic Biota

JTox Consumption Consumption Maximum Average
Class of Water & of Organisms
3 Allowable Allowable
Organisms Only
FR CAS Concentration - Concentration -
Compound Cite/Source Number Acute Criteria® Chronic Criteria*
[eSsaalal vy sSsalsal ana [a¥all W
SEERINEI
ROE.1234 5 pLTal-bd -1 S48 Q000044 C.000048
[eSeaiaial oy [s¥selsal ana [a¥all W
REERINED
ROB.1224 = 1904252 L8 Q000048 C.000045
[s¥a'als’al [sSsels’ai vy ana [s¥all-W
REERILED
ROS1222 4 BEAFLLTY SLEL [s¥a'a's’'a-F Q000048
SO00084 C00004%4 ana [a¥all W
SSERINEZ
ROC.1l48 c = LRl SLE0 [e¥aaa'ar VY S000048
SO000%4 S0000%4 ana stV
REERIILEL
RLS.1280 pRIatIS-4A SLEL sSalssm VY [s¥esasr1S
sSaislsTy [sSasllai ana 00445
REERIINEL
RO . 128782 SLEL sSa’a'sr V) [sSasasm 1
= Y = [ 1 1 - - -ee
Déoxin (2,3,7,8-TCDD) CSFRECAdT 174E016 C/BC 5.0x107-043x30 5. 1107 O 3430
0.00028" 0.00028* Q.73 0.0002
ESFR31682
T har 35 3
Toxaphene coFREcass 8001352 C/BC [s¥a s abi) [s¥e s abid-)
EPA 822-R-03-
Tribusyisn (TBT) e €88-73-3 8C 0.4¢ 0.072 0.42 Q.0074
L LS 03
Oiher Substances
see EPA April 2013 water quality criteria
ERASIZ RS04
Ammaonia * TEE4417 - .- .- document for Ammonia
EDA £22-A-13-001
Ashesios
S7TFREQE4E 1332214 A 7 mdlon §bhers/L .- .- ---




vEPA
\/
\’ United States Environmental Protection Agency
Advanced Search A-Z Index

LEARN THE ISSUES  SCIENCE & TECHNOLOGY  LAWS & REGULATIONS | ABOUT EPA O

HContact Us @Share
You are here: Water, Science & Technology, Surface Water Standards & Guidance , Water Quality

Water: Ammonia

i Standards , Water Quality Criteria, Aquatic Life, Aquatic Life Criteria - Ammonia

T Aquatic Life Criteria - Ammonia

Education & Training - : e s
2013 Final Ammonia Criteria You will need Adobe

Grants & Funding Reader to view some
] ' : P of the files on this
Laws & Regulations EPA has published final national recommended water quality criteria for the page. See EPA's PDF

protection of aquatic life from the toxic effects of ammonia in freshwater, EPA's ~ Page to leam more.
2013 ammonia criteria reflect new data on sensitive freshwater mussels and

LT snails, incorporate scientific views EPA received on its draft 2009 criteria, and supercede EPA's
Control previously recommended 1999 ammonia criteria. In addition to the criteria document, EPA has also
ot s published supporting information to assist states, territories, and authorized tribes considering
Performance adoption of the new recommended criteria into their water quality standards.

Our Waters

Science & Technology

+ FR Notice | Print Version (PDF) (3 pp, 202) (August 22, 2013)
e WL ULl . 2013 Final Ammonia Criteria (PDF) (255 pp, 3MB)

Lab(_)lat-ones + Fact Sheet on 2013 Final Ammonia Criteria (PDF) (3 pp, 599K)
Ag:m::s - + Flexibilities for States Applying EPA's Ammonia Criteria Recommendations (PDF) (11 pp, 554K)
Climate Change & + Revised Deletion Process for the Site-Specific Recalculation Procedure for Aquatic Life Criteria

Water (PDF) (15 pp, 200K)



What is the history of EPA’s development of
ammonia ¢riteria?

EPA first published anenonia criteria forthe
protection of aquatic life in 1976, The criteria
were thenupdated in 1985 and 1929 to wflect
scientific information available at that tine. The
1999 wconmmended aquatic life entena for
ammonia were based on the most sensitive
endpoints kmown at the time: the acute cxiterion
was based onsalmond fish toxicity information,
and the clrorc criterionwas based onbhegill
sunfish eady hife stage toxicity.

In 200G, EPA became avware of new toxcity
studies indicating the relative sensitivity of
freshwrater nussels to armmonia and beganto
update the 1992 criteria to reflect this newr
irformation In 2009, folloaring external peer
review, EPA4 published draft recomumended
anumonia criteria, forwaters with and withoat
nussels. Since the pablication of the draft 2009
ammonia criteria, additional toxdcity testing has
validated information on the e ffects of arumonia
onsewitive freshwater gill-breathing snail
species . In & pril 2013, EPA finalized the
updated anenonia criteria that are applicable
nationally, taking irto account the latest toxicity
information for fieshwrater species, inchiding
unicnid nmssels and zillbreathing snals. The
2013 cntena incarporate scientific views
received on the draft (2002) amumonia extena
and supersede EPA’s previously reconmmended
1992 critena.

What are the 2013 recommended water
quality criteria for ammenia?

EPA reconmmends an acute criterion magnitade
of 17 mg Total Armmonia Nitregen (TAN) per
liter at pH 7 and 20°C for a one-hour average
duration, not tobe exceeded more than cnce
every three years on average. EPA recommends
a chionic cuterion magratade of 1.9 mg TAN/L
at pH 7 and 20° C for a 30-day average duration,
not tobe exceeded more than once every three
years on averagze. Inaddition, the highest four-

How do the 2013 criteria compare to the
previously recommended 1999 ¢riteria and
the draft 2009 criteria?

The 2013 anmmonia eriteria reconmmendations
take irto accoart the latest freshwrater toxicity
information for anemonia, inchiding toxdeity
studies for sensiive uriorid ruassels and zill-
breathing snails. These new criteria arebased on
rcbust toxdeity data available for 62 genera
(acute) and 16 gerera (chronic). The updated
criteria magrtades are more stringent than the
previously reconmmended 1992 cntena
magnitndes (see Table J). The duration
components of the 1992, 2009 and 2013 criteria
remain the same - a one-hour average duration
for the acute eriterion ard J0-day average
duration for the clroric eriterion. The frequency
conpanent for the acute and chronic eriteria
remairs once in thiee year on average.

Table I Conparisonof past and cunent EPA-
recommended aquatic life water quality critena
magnitades for ammonia. Criteria magritudes
are expressed as total ammonia nitrogen (mg

TAN/L) at pH 7 and 20°C.
2009 2013

1939 Draft Final
Gt Critena Up_daﬁ_ed Ugdat_ed
Duration Cnteria | Criteria
Acute
(1-hour 24 19 17
average)
Chrorie
(F0-day . ”
sellie 4 5% 091 1.9
average)

*Not to exceed 2.5 imes the critenion
contirmons concerntration & ad-day average

within a 30-day period.

Criteria fiequency: Not to be excesded mow
than once in three years on average.




Table 1. Comparison of past and current EPA-
recommended aquatic life water quality criteria
magnitudes for ammonia. Criteria magnitudes
are expressed as total ammonia nitrogen (mg
TAN/L) at pH 7 and 20°C.

2009 2013

1999 Draft Final
Oriterian Criteria Up.dat.ed Up.dat.ed
Diigatioe Criteria Criteria
Acute
(1-hour 24 19 17
average)
Chronic
BO-day |, s 091% | 1.9%
rolling
average)

*Not to exceed 2.5 times the criterion
continuous concentration as a 4-day average
within a 30-day period.

Criteria frequency: Not to be exceeded more
than once in three years on average.




Appendix C: Water Quality Criteria for the Protection of Human Health and the Aquatic Biota
Criteria are in micrograms per liter (nag/l - parts per billion) unless indicated otherwise.

Protection of Human Health

Protection of Aguatic Biota

Tax Consumption Consumption Maximum Average
Class of Water & of Organisms
? Allowable Allowabls
Organisms Only
FR CAS Concentration - Concentration -
Compound Cite/Source Number Acute Criteria® Chronic Criterig®
EPA 440/5-86-
Barum * (added) 001 7440333 -- 1,000 (addad) - -- ---
EPA 440/5-86-
Chlonine = 001 7782505 -- - - 15 1
Chioride * (added) S3FR15028 16887006 - - - 8€0.000 (added) 230,000 (added)




Management Implications of proposed
changes in Appendix C

* Appendix C used in implementing a number of
environmental programs.

 NPDES: Industrial & Municipal discharge
permits (wastewater, stormwater, CSOs)

 Waste Management Division — remediation of
contaminated sites (clean-up values)

* |Impaired waters list with subsequent need for
TMDL? (chloride criteria)



PCB Footnote:

This criterion applies to total PCBs, (e.g., the sum of all
congener or all isomer or homolog or Aroclor analyses.)



