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INTRODUCTION

The GLI aquatic life criteria contained herein were derived using
.the procedures described in Appendix A to Part 132: Great Lakes
Water Quality Initiative Methodologies for Development of Aquatic
Life Criteria and Values. It will be necessary to understand
‘these procedures in order to understand the derivations presented

hereln.

In the derivation of the GLI aquatic life criteria, new data that
were considered to be of acceptable quality were used along with ..
the data in the criteria documents publlshed by the U.S. EPA.

"New data" are data that became available since the last’
literature search used in the preparation of the criteria
documents by U.S. EPA and prior to January 1993. Some errors in
the U.S. EPA criteria documents were corrected and the new
taxonomy for salmonids was used; some SMAVs and GMAVs are
.different from those in the U.S. EPA criteria documents due to
the preference for results of "FT,M" tests. Although some new
data could have been used to revise the slopes relating acute
and/or chronic toxicity to hardness or pH, it was decided that
revision was not necessary at this time. Thus all of the slopes
used herein are the same as those used in the crlterla documents

published by U.S. EPA.

Four digits are given in the concentrations in criteria because
these are intermediate values in the derivation of permit limits.

The GLI methodology specifies Minimum Data Requirements (MDRs)

for chronic data and also describes how the available chronic
data should be used. ACRs determined with saltwater species can
be used if the Minimum Data Requlrements are not satisfied by o
ACRs determined with freshwater spec1es. Because the FAV is
derived to represent acutely sensitive spec1es, the FACR should-
be derived to be approprlate for sensitive species if the ACRs

for the chemical appear to increase or decrease as the acute
sensitivity of the species increases.

The foilowing acronyms are used in this document:

ACR = Acute-Chronic Ratio

cce = Criterion Continuous Concentration
cMC = Criterion Maximum Concentration
FAV = Final Acute Value

FCV = Final Chronic Value

GLI = G@Great Lakes Initiative

GMAV = Genus Mean Acute Value

-GMCV = Genus Mean Chronic Value

FACR = Final Acute-Chronic Ratio

SMACR = Species Mean Acute-Chronic Ratio
SMAV = Species Mean Acute Value

SMCV = Species Mean Chronic Value

ii
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'y~ 'GREAT LAKES WATER QUALITY INITIATIVE

Tier 1 Aquatic Life Criterion for- Arsenic(III).

The new acceptable acute and chronic data for arsenic(III) are
given in Tables .Al and A2. .These new data were used with those
given in Tables 1 and 2 of the criteria document: for arsenic
(U.S. EPA 1935) to obtain the values given in Table A3..

'-Crlterlon Max1mum Concentratlon (CMC}

The Flnal Acute Value (FAV) was calculated using the four lowest
' Genus Mean Acute Values given in Table A3, resulting in a FAV of

679.6 ug/L. This value did not need to be lowered to protect a ' -

_commercially or recreationally important species of the Great .
Lakes System. . The CMC was. calculated by dividing the FAV by 2
resulting in a CMC of 339 8 ug/L as total recoverable ' ..
arsenic(III). o , .

'Criterion Continuous Concentration (CCC}

Insufficient chronié¢ toxicity data were available to calculate a °

Final Chronic Value (FCV) using the eight-family procedure.
~Sufficient chronic data were available .to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). The

. new chronic test gave an ACR of 3.784; the geometric mean of this -

value and the ACR in U.S: EPA (1985) for the same species was
4.199. This and the two other Species Mean ACRs in U.S. EPA .
(1985) are given in Table A3; the three ACRs were within a factor
of 1.2. The FACR was calculated as-the geometric mean of the
three ACRs and was 4.594. .The FCV. = FAV/FACR = (679.6
‘ug/L)/(4.594) = 147.9 ug/L. This value did not need to be
llowered to protect a commercially or recreationally important
species of the Great Lakes System. . The CCC was 147.9 ug/L, as
total recoverable arsenic(III). : < j

The Criterion

The procedures described in the GLI Tier 1 methodology indicate
that, except posslbly where a locally important species is very
'sens1t1ve, aquatic organisms should not be affected unacceptably

if the four-day average concentration of arsenic(III) does not
exceed 147.9 ug/L more than once every three years on the average
and if the one-hour average concentration does not exceed 339.8
ug/L more than once every three years on the average.
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Table Al. New Acute Values for Arsenic(III)

L N ~"fest " acute

g . . R A Duration ' Value ,
Species. =~ - Method* Chemical (hrs) A"A(ug/L) Reference
'Fathead minnow, . ) Sodium : ‘ . S?eﬁar and
Pimephales promelas FT,M arsenite 96 - 12,600 "Fiandt 1986
Cladoceran, v . Sodium ‘ ' Elnabarawy -
Daphnia magna - 8,U | arsenite . 48 . 4,501 et al. 1986 . N
Cladoceran, . . Sodium , ' : Elnabarawy
Daphnia pulex . S,U arsenite 48 . 2,366 et al. 1986
Cladoceran, : ' ' ' Sodium E o '~ Elnabarawy -
Ceriodaphnia reticulata S,U ‘arsenite . 48 1,269 - et al. 1986

-----------------------------------------------------------------------------

"% FT =,£low~through, M= measﬁred, S = static;_U = unmeasured.
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Table A2.' New Chronic Values for Arsenic(III)

Acute - Chronic Acute- . .-~ -
' " . Value Value Chronic L
Species . Method* . (ug/L) {ug/L) Ratio " Reference
Fathead minnow, . . ELS 12,600 3,330  3.784  Spehar and
Pimephales promelas g o ' ‘ . "Fiandt 1986
“* ELS = early life stage.
A-3
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‘Table A3.

Ranked Genus Mean Acuté,vaiﬁes for

Genus Mean
Acute Value
(ug/L)

Species

Arsenic(III) -

Species Mean Species Mean .
Acute Value Acute-Chronic
(ug/L) Ratio

. .
L I I R i i I T it A I T N AP SR I S PR A

12
1

10

26,040
24,500
22,040
20,130
18,100 -

| 14,960
14,065
13,340

2,690

1,511

1,175

- Daphnia magna

Midge,
Tanytarsus dlss1m1115

Blue9111

Lepomls macrochlrus

Goldfish,
Carassius auratus

Snail,
Aplexa hypnorum

Stonefly,
Pteronarcys californica

Flagfish,

Jordanella floridae

Channel catfish
Ictalurus punctatus

Brook trout,
Salvellnus fontlnalls

Fathead minnow,
Pimephales promelas

Rainbow trout,
Oncorhynchus mykiss

Cladoceran, ‘

Cladoceran,

Daphnia pulex

Cladoceran,
Ceriodaphnia retlculata

Cladoceran,
Simocephalus serrulatus

Cladoceran,
Slmocephalus vetulus

Amphlpod

-Gammarus pseudollmnaeus

26,040 e )
24,500 QP
22,040 - EEREE
‘20,;30. | 4.862
18,100 L ommees
14,960 R

14,065‘ 4 4:199,
13,340 ‘A-i-;-
42449'. | © 4,748
1,626  --e--
1,511 .
812. = ee---

1,700 Ceeeas

874 EETES

S T R e e v o o " G h e .o - G- -®Gee = ®o- =nee®oo-see.--- - -®G®Genne_-ernens-eeos

* Ranked from most - res1stant to most sensitive based on Genus Mean Acute

Value.

D—038708

‘7

D-038709



FAV = 679.6 ug/L
oMC = FAV/2 = 339.8 ug/L
FACR = 4.594 -

FCV = FAV/FACR = (679.6 ug/LV/(4.594) = 147.9 ug/L = CCC
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' GREAT LAKES WATER QUALITY INITIATIVE ;;'

Tler 1 Aquatlc Llfe Crlterlon for Cadmlum m‘.
: : /-

The new acceptable acute and chronic data for cadmium are given
in Tables Bl and B2. These new data were.used with those given
- in Tables 1 and 2 of the .criteria document for cadmium (U.S. EPA
1985) to obtain the values given in Tables B3 and B4. ‘Because
the toxicity of cadmium is hardness-dependent, ‘all acute and
chronic values in Tables B3 and B4 have been adjusted to a

hardness of 50 mg/L. :

Critefion Maximum Concentration (CMC)‘

" The SMAVs given in Table B3 -for the green sunfish, bluegill, coho-
salmon, and rainbow trout were derived from U.S. EPA (1985) by.
'giving preference to results of "FT,M" tests. Several SMAVs

- given in. U.S. EPA (1985) were changed or eliminated due to
deletion of tests that were: conducted in river water by Spehar

and Carlson (1984a b).

The Final Acute Value (FAV) was calculated usxng the four. lowest
Genus Mean Acute Values 'in Table B3, resulting in an FAV'of 4.134
ug/L at a hardness of 50 mg/L. ThlS value did not need to be
lowered to protect a commercially or recreationally important
species of the Great Lakes System. The CMC was calculated by
dividing the FAV' by 2, resulting in a CMC of 2.067 ug/L, as total
recoverable cadmium, at a hardness of 50 mg/L. The CMC was «
.related to hardness using the slope of 1.128 that was derived in
U.S. EPA (1985) . :

1.128 (1n hardness) --3.6867
CMC = e - . o

. Criterion Continuous Concentration (CCC)

Two chronic values'given in U.S. EPA (1985) were not used here
because the tests were conducted in river water by Spehar and
Carlson (1984a,b). The chronic value given in U.S. EPA (1985)
for Moina macrocopa was not used here because the concentratlons

-0f cadmium were not measured.

Chronic toxicity tests have been conducted on cadmium with a wide -
variety of aquatic species and the resulting ACRs have a wide
range, even within sensitive species (U.S. EPA 1985). -Therefore,
the Final Chronic Value (FCV) was calculated using the eight-
.family procedure that was used to calculate the FAV and was used
to calculate the FCV for cadmium in U.S. EPA (1985). As in U.S.
EPA (1985), the FCV was calculated using the value of n used in

B-1 |
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the calculation of the FAV (i.e., n = 43). -The FCV was 1.4286
ug/L at a hardness of 50 mg/L. This value did not need to be
" lowered to protect a commercially or recreationally important
. species of the Great Lakes System. Thus the CCC was 1.4286 ug/L,
as total recoverable cadmlum, at a hardness of 50 mg/L. The CCC
was -related to hardness using the slope of 0. 7852 that was ~

derived in U.S. EPA (1985): : : ‘ o

O 7852(1n.hardness) - 2 715
‘CCC =

The Crlterlon

The procedures descrlbed in the GLI Tier 1 methodology indicate
that, except poss1bly where a locally important species is very

sensitive, aquatic organisms . should not be affected unacceptably .

.1f the four-day average concentration of. cadmium does not exceed
the numerlcal value (1n ug/L) glven by the equation

. 0.7852(1n.hardness) - 2.715
CCC = e T ) .

more than once every three years on the average and if the
one-hour average concentration does not exceed the numerical

value (in ug/L) given by the equation

.1;128(ln.hardness) - 3.6867
CMC = e . : : L oo

more than once every three years .on the average.
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-Table Bl. New Acute Values for Cadmium

Species

Method*

Hardness
" {mg/L as
CaCo,)

Acute’
" Value .
(ug/L)

Adjusted

‘Acute

Value .

(ug/1)**  Reference

S SNSRI S Al et dialidie ittt

Cladoceran,

Ceriodaphnia retlculata

tcladoceran,
. Daphnia pulex -

Cladoceran,
Daphnia pulex

Cladocéran,
Daphnia pulex

Cladoceran,
Daphnia pulex

Cladoceran,
Daphnia magna

.Amphipod,

Crangonyx'pseudograc;lls

Crayfish,
Orconectes virilis

Rainbow trout,
Oncorhynchus mykiss

Rainbow trout,

Oncorhynchus mykiss_

Rainbow trout,

Oncorhynchus mykiss -

Rainbow trout
(28-day egqg),
.Oncorhynchus mykiss

Rainbow tfout
(14-day egq),

Oncorhynchus mykiss.

_Rainbow trout
(24-hr. egqg),

Oncorhynchus mykiss-

Rainbow trout
(0-hr. egq),
Oncorhynchus mykiss

Striped bass,
Morone saxatilis

8,0

sS,U
5,0

FT,M

- FT,M

“FT,M

FT,M

FT,M

FT,M

FT,M

200

200
[

240

240
50

26

- 50

. 50

50
50
50
50

40

50
100
319

178

~ 1700

6100

' <0.5

30
10

9200

7500

13000

113000

D—038713

31.36 Elnabarawy

et al. 1986
26.07 Hall et al.
1986 ' :
10.47 Hall et al.
: 1986
20.94 Hall et al.
1986 v
54.37 Elnabarawy
et al. 1986
36.3 ElnabarawyA
. et al. 1386
1700 Martin and
. Holdich 1986
12755 Mirenda 13586
<3.37 Cusimano and

Brakke 1986

30 Van Leeuwen
et al. 1985°
10 Van Léeuwen

et al. 1985
9200%** Van Leeuwen
et al. 1985

T5QQ%** Van ieeuwen
S+ - et al. 1985

13000%** Van lLeeuwen
: et al. 1985

13000%%* Van Leeuwen

et a1..1985

5.14 Palawski
et al. 1985
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Table Bi. (Cont.)

o Hardness
) : o ' . (mg/L as
Species - _ -, Method* 'CaCo0,)
Striped bass, . . - 8,0 285

Morone saxatilis

"Adjusted’

Acute - Acute
Value .- Value

(ug/1) (ug/L)**  Reference

R e R R R I I I N

10 - 1.4 Palawski

et al. 1985

* FT = flow-through, M = measured, S = static, U = unmeasured.
wk Adjusted to a hardness of 50 mg/L using a slope of 1.128.

*** Not used in the calculation of the SMAV because data were available for a

more sensitive life stage.
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' Table B2.

Species

) Method*

- New Chronié Values for Cadmium.

Hardness

(mg/L as .

CaCO;) ,

Chronic

Value

(ug/L)

' Adﬂﬁséea‘:
. Chronic- -

Value

(ug/L) **

" Reference

I I T T e L I I I R R R SRR e 2 e I

"Cladoceran,

Ceriodaphnia retlculata

Cladoceran, ; R
Daphnia magna

Cladoceran,
"Daphnia pulex

Cladoceran, .
Daphnia pulex

- Cladoceran, .
Daphnia pulex

Oligochaete,
Aeolosoma headleyi

LC
LC
LC

IC

106
65
© 240

65

7.49

0.12%%x

1.25%%
3.919
6.096
'4***

20.50

Elnabarawy
et al. 1986

' Elnabarawy

et al. 1986

Ingersoll and

'Winner 1982

' Nlederlehner

1984

‘Elnabarawy
-et al.

1986 -

Niederlehner
1984

I i i i T T I T e e e R I AR I I R I I I I K ettt d dh I A I

* C life cycle.,

** Adjusted to a hardness of 50 mg/L us1ng a slope of 0. 7852 .
**%* Not used in derivation of the crlterlon because the concentratlons of

cadmium were not measured.

Y
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Table B3. Ranked Genus Mean Acute yalhes for Cédmiﬁm'.:.

' Genus Mean B o " " Species Mean
- .Y Acute Value o | ' ~Acute Value
_:Rank* | (ug/L) ** Species ' . : - (ug/L) *=*
S E R EEEEE LR RERREEE Te e emeemeeeccccccccceccccnnne.-
43 12755 Crayfigh, . " 12755
N : Orconectes virilis L
42 8325 . Goldfish, - R 8325
‘ " Carassius auratus . '
41 - - 8100 Damselfly, _ . . 8100 -
(Unidentified) ' :
40 7921 Tubificid worm, . 7931

Rhyacodrilus montana =

39 7685 Mosquitofish, - L 7685
E Gambusia affinis ‘ g
38 6915 = Tubificid worm, . 6915
K Stylodrilus heringianus .
37 4930 Tubificid worm, 4401
: Spirosperma ferox. - : '

Tubificid worm, o © 5658
Spirosperma nikolskyi : -
36 .4977 . Threespine stickleback - 4977
o : Gasterosteus aculeatus :
35 © 4778 .  Tubificid worm, S . a778
. Varichaeta pacifica )
3¢ 4024 . Tubificid worm, . 4024
© . Tubifex tubifex . : .
33 . 4024 Tubificid worm, . ' . 4024
. Quistradilus multisetosus . . . ‘ .
32 3800 Snail, B - 3800
: . Amnicola. sp. : ) : C -
31 - 3570 Guppy, 3570
Pqecilia reticulata
' 30 3514 White sucker, ) . 3514
. . Catostomus commexrsoni
29 3400 | Caddisfly, o " 3400
) : (Unidentified)‘ - .
28 - 3018 Tubificid worm, : 3018

Branchiura sowerbyi
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- 25

22

- 23
‘II' - 22
.2¥

20

19

18

17

16

15

14

13

1"’ _ Table B3.

(Cont.)
Genus‘MEan

Acute Value
(ug/L) **

Species

Flagfish,
Jordanella florzdae

. Northern squawflsh,.

Ptychocheilus oregonenszs

Green sunfish,

" Lepomis cyanellus

‘2310
2137
1700
1700
'1260.
736 |
491'
221.9
215.5

156.9

142.5 .

104.0

-Pumpkinseed,

Lepomis gibbosus

Bluegill,
Lepomis macrochirus-

Mayfly, : )
Ephemerella grandis

. Tubificid worm,

Limnodrilus hoffmeisteri

Woxrm,
Nais sp.

Amphipod,
Crangonyx pseudogracilis

Midge, .
Chironomus sp.

American eel,
Anguilla rostrata

Isopod,
Asellus bicrenata

Bryozoan,- . .
Plumatella emargmnata

Common carp, -
Cyprinus carpio
Snail,

Physa gyrina

Bryozoan, '
Pectinatella magnlflca

Snail,
Aplexa hypnorum

'Speciés Mean
*Acute Value .

(ug/L) **

2399

1347

4249

© 2310-

2137
1700
1700
1200
736
401
221.9
215.5
156.9

122.5

104.0
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Table B3. (Cont.)

Genus Mean S S . - ‘Species Mean

Acute Value R : - . Acute Value -
Rank* ' (ug/L)**‘ﬁ " Species ' o (ug/L) >+
12 98.79 . Banded killifish,  98.79
c Fundulus diaphanus N
11 74.99 . Amphipod, | - .80.33

" Gammarus pseudolimnaeus

Amphipod, . . ' 70.00
Gammarus sp. :

10 48.28 Cladoceran, ' 48.28
Ceriodaphnia‘reticulqta .

9 42.8 Isopod, A " 42.8
. Lirceus alabamae L

8 40.78 Cladoceran, 40.78
Moina macrocopa .

7 30.54 . Bxyozoan, " 30.54
. Lophopodella carteri o

6 30.50. .  Fathead minnow, - ) '30.50
’ Pimephales promelas . L

5 29.96 Cladoceran, : . .« 33.2
Slmocephalus serrulatus :
'Cladoceran, : - 27.03
‘ Slmochephalus vetulus : :
4 21.13 Cladoceran, - . . 14.2
S Daphnia magna
Cladoceran,' _ ’ ’ 31.43 -
- Daphnia pulex .
3 '5.421 CohOKSalmon,«'. : 6.48
. : . Oncorhynchus kisutch

Chinook salmon, ) 4.254
Oncorhynchus tshawytscha '

- Rainbow ﬁrout, : . 5.78
Oncorhynchus mykiss . ’

2 . 2.682%*x White perch,” . - 7544
Morone ameri cana

Strlped bass, . A 2.682% %%
Morone saxatilis
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Table B3. (Cont.)

Genus Mean ' oL o ' Species Mean .

Acute Value . ' o _ Acute Value
(ug/L) ** Species . (ug/L) **
1.647 Brown trout, 1.647

Salmo trutta . . = | -

Ranked from most resistant to most sensitive based on Genus MEan Acute

Value. .

At hardness = 50 mg/L. '

The GMAV was set equal to the lower SMAV due to the 1arge range 1n the
SMAVs in this genus. .
This SMAV was based on the results reported by Palawski et al. (1985)
because they were considered better data than those given in U.S. EPA
(1985), although the data reported by Hughes (1973) supported the newer
data. : .

At hardness = 50 mg/L:

FAV = 4.134 ug/L

CMC = FAV/2 = 2.067 ug/L

As a function of hardness:

. 1.128 (1n hardness) - 3.6867 o B .
cMC = e ' ot . 3
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'Tabie B4. Ranked Genus Mean Chronic Values for Caﬁmiuﬁ

Genus Mean . - = . ‘ - . Species Mean
Chronic Value ° . , ’ " Chronic Value
Rank* (ug/L)** - - . - Species S : {ug/L) ** -
------------------- e o o e e W e s e e e e e e ew T G G W G R T M e W e e e e e e o e e e
12 120.50 ' Ollgochaete,. : . . 20.50

Aeolosoma headleyl

11 16.32  Bluegill, ' T 16.32
: . Lepomis macrochirus ' ' .

10 '15.40  Fathead minnow, S 15.40
o0 Pimephales promelas

9 ' 8.170 ' Smallmouth bass, . " 8.170
) Micropterus dolomieui :

8 ¥ 8.138  Northern pike, o . 8.138
’ o "Esox lucius . -

7 - 7.849 ‘White sucker, n 7.849
‘Catostomus commersoni . '

6 . 7.771 Atlantic salmon, S " 8.192
+ Salmo salar- .

Brown trout, : _ . .- 7.372 .
Salmo trutta . i ' : .
5 " 5.336 Flagfish, ' ) . 5.336
) ' Jordanella florldae ' )
4 " 4.841 - Snail, i a oo © 4.841
. . Aplexa hypnorum

3 4.383 ' Brook trout, . - 2.362
: " Salvelinus fontinalis :

Lake trout, : 8.134
Salvelinus namaycush :

2 - 3.399 Coho salmon, .. 4289 .
‘ ‘ Oncorhynchus kisutch .

Chinook salmon, : 2.694
+ Oncorhynchus tshawytscha i

0

1 0.1354%** Cladoceran, ‘ 0.1354
Daphnia magna . : .

Cladoceran, ' 4.888
Daphnia pulex : . ‘ :

el i R R et e T T T T e e e e R NI Y

* .Ranked from most resistant to most sensitive based on Genus Mean Chronic
Value. : ’
.¥* At hardness = 50 mg/L. —- .. ‘ .

10

o]
<
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. %%* The GMCV was set equal to the lower SMCV due to the 1arge range in the
SMCVs for t:h:Ls genus. .. _— ‘

‘At hardness = 501 mg/L: _
FCV = 1.4286 ug/L = CCC  (calculated using o = 43)
' As a function of hardness: . o

N " ' 0.7852 (1n hardness) - 2.715
. . . cce = e . - e

D—0387 21

D-038722



Refefences . . e R O ' S .
-Cusimano, R.F., D.F;~Brakke, and G.A. Chapman. - 1986. Effects of

- pH on the Toxicities of Cadmlum, Copper and Zinc to Steelhead
Trout (Salmo galrdnerl) Can J. Fish. Aquat Sci. 43:1497-1503.

"Elnabarawy, M.R.,.A. N Wetter, and R.R. Robideau. 1986.
Relative Sensitivity of Three Daphnid Species to Selected Organlc
and Inorganic Chemicals. Environ. Toxicol. Chem. 5:393-398.

'Hall, W.S., R.L. Paulson, L.W. Hall, Jr., and D.T. Burton. 1986.
Acute Toxicity of Cadmium and Sodium Pentachlorophenate to
Daphnids and Fish. Bull.- Environ. Contam. Toxicol. 37:308-316.

Hughes, J.S. 1973. Acute Toxicity of Thirty.Chemicals to
Striped Bass (Morone saxatilis). Western Assoc. State Game Fish

Comm., Salt Lake City, UT.  -July.

Ingersoll, C. G.,'and R.W. Winner. '1982. Effect of Daphnia pulek
(DeGeer) to Daily Pulse Exposures to Copper or Cadmium. Environ.
Toxicol. ‘Chem. 1:321- 327. : S

Martin, S.R., and D.M. Holdich. 1986. The Acute Lethal Toxicity -
of Heavy Metals to Peracarid Crustaceans (with Particular ,
Reference to Freshwater Asellids and Gammarlds) Water Res.

20:1137-1147. o S : ‘ : .

'Mirenda, R J. 1986. Toxicity and Accumulation of Cadmium in the
Crayfish, Orconectes virilis (Hagen) Arch. Environ. Contam.. .
Toxicol. 15: 401-407. : : ' ) ‘ )

'Nlederlehner, B. 1984. A'Comparison of Techniques for
Estimating the Hazard of Chemicals in the Aquatic Environment.
M.S. Thesis. Virginia Polytechnic Institute and State
University. : -

Palawski, D., J.B.’Hunn,‘and F.J. Dwyer. 1985. . Sensitivity of
Young Striped Bass to Organic and Inorganic Contaminants in Fresh
and Saline Waters. Trans. Am. Fish. Soc. 114:748-753.

Spehar, R.L., and A.R. Carlson. 1984a. Derivation of Site-
Specific Water Quality Criteria for Cadmium and the St. Louis
River Basin, Duluth, Minnesota. PB84-153196. National Technical
fInformatlon Serv1ce, Springfield, VA.

~

Spehar, R.L., and A.R. Carlson. 1984b. Derivation of Site-
Specific Water Quallty Criteria for Cadmium and the St. -Louis
River Basin, Duluth, Minnesota. Environ. Toxicol. Chem. 3:651-
~665. .

o - D —0 38722
D-038723



'U.S. EPA. 1985. Ambient Aquatic Life Water Qual:Lty Criteria for

Cadmium. EPA 440/5-84- 032. National Technlcal Information -
Service, . Sprlngfleld VA. : . S

Van Leeuwen, C.J., ‘P.S. Grlffloen, W.H.A. Vergouw, and J.L. Maas-
‘Diepeveen. 1985. Differences in Susceptibility of Early Llfe

© Stages of Rainbow Trout (Salmo gairdneri) to Env1ronmental
.Pollutants. Aquatlc Toxicol. 7:59-78.

D—0387 23

D-038724



GREAT LAKES WATER QUALITY INITIATIVE .

Tler 1 Aquatlc Llfe Criterion for Chromlum(III)

T

The new acceptable acute data for chromlum(III) ‘are given in

. Table C1; no new acceptable chronic data ‘were found.. These data
were used with those given in Tables 1 and 2 of the criteria

. document for chromium .(U.S. EPA 1984) to obtain the values given
in Table 'C2. Because the tox1c1ty of chromium(III) is hardness-
dependent; all acute values in Table C2 have been adjusted to a

hardness of 50 mg/L.

Criterion Maximum Concentration (CMC) : o o
The Final Acute Value (FAV) was calculated using the four lowest
Genus Mean Acute Values in Table C2, resulting in an FAV of 2044
ug/L at a hardness of 50 mg/L. "This value did not need to be
lowered to protect a commercially or recreationally important
species of the Great Lakes System. The CMC was calculated by
dividing the FAV by 2, resulting in a CMC of 1022 ug/L, as total
recoverable chromlum(III), at a hardness of 50 mg/L. The CMC was
related to hardness using the slope of 0.819 that was derived in

. U.S. EPA (1985)

0.819 (1n hardness) + 3.7256

1

Criterion Continuous Concentratlon (CCC)

'Insuff1c1ent chronlc tox1c1ty data were avallable to calculate a.
Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). SMACRS
were available for three species (Table C2)' and the highest SMACR
was obtained with the most resistant of the three. The other two
SMACRs were within a factor of 2.4. The FACR was calculated as
the geometric mean of the two ACRs and was 41.84. The FCV = -
FAV/FACR = (2044 ug/L)/(41.84) = 48.85 ug/L at a hardness .of 50
mg/L. This value did not need to be lowered to protect a
commercially or recreationally important species of the Great
Lakes System. ' Thus the CCC was 48.85 ug/L, as total recoverable
chromium(III), at a hardness of 50 mg/L. The CCC, was related to
hardness using the slope of 0.819: _— .

. - 0.819 (1n hardness) + 0.6848
ccC = e , S
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The Crlterlon

The procedures descrlbed in the GLI tler 1 methodology 1nd1cate

that, except p0551bly ‘where a locally important species is very

'sens1t1ve, aquatic organisms should not be affected unacceptably
if the four-day average concentration of chromium(III) does not

exceed the numerical value (in ug/L) glven by the equatlon

L o 819 (1n hardness) +0. 6848 |
cce = | »

_more than once ‘every three years on the average and if the /
.one-hour average concentration does not exceed the numerical

value (in ug/L) given by the ‘equation

_ 0.819 (In hardnes‘;s) + 3.7256
oMC = : :

more than once every three years on the average.
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' Table C1. New .Acute Values for.Chromium(III)

! 'A‘dj ;.isted

- o .77 Hardness Acute ' Acute -
: : : ’ . "(mg/L as Value .Value Co
Species L ' Method*  CaCO;) (ug/L) - (ug/L) ** Reference
Amphlpod s,y 50 291,000 291,000  Martin and

Crangonyx pseudograc11:.s

Holdich 1986

U Mg Qg S L L

* S'= stat:.c, U = unmeasured. .

_** Adjusted to a hardness of .50 mg/L us:.ng a slope of . 0. 819
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.

. Table C2.  Ranked Genus Mean Acute Values for Chromium (ITI)

Genus Mean T o , ~© Species Mean Species Mean
. v Acute Value . 3 ’ Acute Value Acute-Chronic
Rank* (ug/L) ** . . Species " - . (ug/L) ** ‘ Ratio
19- 291,000  Amphipod, , - 291,000 _ L eeeeo
. Crangonyx pseudogracilis - . T o ’
18 » 71060 . Caddisfly, . - .. 71060 -e---
- T . Hydropsyche betteni L ' ‘ .
T17 50000 -~ . Caddisfly, : 50000 « . ----- -
g . . Unidentified sp. - . R
J16 . 43100 Damselfly, : 43100 = -----
‘ Unidentified sp. : , .
15 . 16010 - _Cladoceran, © . 16010 . . >356.4%%%
S : Daphnia magna e ‘ . o
“1a . 15630 Banded killifish, : 15630 Ceeee-
* Fundulus diaphanus . : : :
13 15370 Pumpkinseed, = 15720 --ee-
: ) C ' Lepomis gibbosus . o
- Bluegill, ) . 15020 . @ eeiea
Lepomis macrochirus S - )
12 T 14770 ‘White perch, ' 13320 . -----
Morone americana : : : ..
*  Striped bass, L " 16370 . ' Ceeed
' Morone saxatilis - : : :
11 ... 13230  Common carp, - © 13230 . eee--
C Cyprinus carpio : .
10 - 12860 © ZAmerican eel, S 12860 _ eee--
- ‘ ’ Anguilla rostrata ,
9 11000 Midge, - : ; 11000 . .-
. - Chironomus sp. .
'8 10320 Fathead minnow, 10320 27.30
- .  Pimephales promelas : . N
7 10210 Snail, L 10210 S
o K Amnicola sp.. : ) o
3 . 9669  Rainbow trout, . 9669 . 6a.11
) o Oncorhynchus mykiss - - .
5 : 9300 ° Worm, ' . . 9300 . i eiaea

Nais sp.
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GREAT LAKES WATER QUALITY INITIATIVE

Tier 1 Aquatlc Llfe Crlterlon for Chromlum(VI)

The new acceptable acute data for chromium(VI) are given in Table
'D1; no new acceptable chronic data were used. These new data '

were used with those given in Tables 1 and 2 of the criteria’
document for chromlum (U S. EPA 1985) to obtain the values glven'

in Table D2.

. Crlterlon Max1mum Concentratlon (CMC)

The Flnal Acute Value (FAV) was calculated ‘'using the four lowest
Genus Mean Acute Values given-in Table D2, resulting in a FAV of
32.04 ug/L. This value did not need to be lowered to protect a

- commercially or recreationally important species of the Great

Lakes System. The CMC.was calculated by dividing the FAV by 2,
resulting in a CMC of 16. 02 ug/L, as total recoverable .

chromlum(VI)

Criterion Continuous Concentration (CCC)

Insufficient chronic toxicity data were available to calculate a
Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by

dividing the FAV by the Final Acute-Chronic Ratio (FACR). Eight
SMACRs were available (Table D2), but three were high SMACRs that

were obtained with resistant species and one was a "greater than" -

value. Of the eight, only four were approprlate for use in .

calculating the FACR and the four were within a factor of 6.  The~

FACR was calculated as the geometric mean of these four and was

~2.917. The FCV = FAV/FACR = (32.04 ug/L)/(2.917) = 10.98 ug/L. k

This value did not need to be lowered to protect a commercially
or recreationally important:species of the Great Lakes System. - .
The CCC was 10.98 ug/L, as total recoverable chromium(VI).

The Criterion

The procedures- described in the GLI Tier 1 methodology indicate
that, except possibly where a locally important species is very
sen51t1ve, aquatic organisms should not be affected unacceptably
if the four-day average concentration of chromium(VI) does not

exceed 10.98 ug/L more than once every three years on the average

and if the one-hour average concentration does not exceed 16.02
ug/L more than once every three years on the average.
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- Table D1.

Species

New Acute V@lués for Chromium(VI)

Method*

vAcuée,Value

Reference

bl et LI I i T I I e I I

.Cladoceran, -

Daphnza magna'

Cladoceran,
Daphnia magna

Cladoceran,

Daphnia pulex

"Cladoceran,

Daphnia pulex

Cladoceran,

Daphnia pulex

_Cladocerén,

. Daphnia pulex ‘

Cladoceran;
Daphnia pulex

Cladoceran,

Daphnia pulex

Cladoceran,
Daphnia pulex

Cladoceran,

Daphnia pulex.

Cladoceran,
Daphnia pulex

Amphipod,

Crangonyx pseudograc111s

Amphipod,

Crangonyx pseudograc1lls

Bluegill,

Lepomis macrochirus

Bluegill,

"Lepomls macrochlrus

Blueglll

Lepomis macrochirus

s,M

'Chémiéa; C S(ug/L)
‘_K-dichroméfé' 900%**
.Né-digﬁromété  .1;2;* R
K-dich;omat; " 170;5
'K-dichromate 190%**
-K-dichromate ‘ 20%%
.K?é%chromate T 20%*
K-dich?omate A;d**
'k-dighroyate 4q**
‘.Ng-éich£o@ate . 122%%*
K-diéhfomate  ‘}80**‘
K-dichromate ' 180%%
K-diqﬁroﬁa?e‘ 4?0
Kjdichromate élo
K-dichromage 182,009**
'K-dichromate 154,690%*
g;dichromate | 561,249**

D—038731

Berglind and
Dave 1984

Elnabarawy

et al. 1985.'

Dorn et al.

. 1987

Dorn, et al.
1987 :

Dofn, et al.
.1987 :

Dorn, et al.
1987

Dorn, et al.
1987

'Dorn, et al.
1987. -

Elnabarawy
et al. 1986

_ Jop et

al. 1987

- Jop et

- al. 1987

Martin and
. Holdich 1986

Martin and
AHoldich 1986

Jop et
al. 1987

Jop et
al. 1987

Dorn.et
al. 1987
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" Table D1.

Speeies

'Bluegill,
Lepomis macrochirus

Bluegill,
. Lepomis macrochirus

, Bluegill,
- Lepomis macrochirus

Bluegill,
Lepomis macrochirus

Bluegill,

Lepomis macrochirus. .

Fathead minnow,
Pimephales promelas

Fathead minnow,

Pimephales promelas. .

Fathead minnow,
Pimephales promelas

Fathead minnow,
Pimephales promelas

'(Cont.) S

Method*

Chemical

S,U  K-dichromate
,S;M . k-éichro@ate'
S,UA ' K-dichromete
s,M . K;dichromete
S,U K-dichremate“
‘S,M K-diehremate
S,M‘ K-@ichromate
S,U - k-dichremete _
S,M . K-dichromate

" Acute Value -

(ug/L)

164,730%*

199,200%+,
158,360%%

148,310*f'

146,530**

46,000%%
34,000%*
26,130%%

26,410%*

"Reference

Dorn et
al. 1987

o

Dorn et

~al. 1987

‘Dorn et

al. 1987

‘Dorn et

al. 1987

‘Dorn et

al. 1987

Jop et
al. 1987

. Jdop et

al. 1987

Dorn et
al. 1987

Dorn et
al. 1987

O R - o o P R & o e e & o e N e C .-t ... e -. - " e = -E P m e ®meEmes oo e-me®®ee"s"awenwnmneean

S * .8 = etatlc, FT =

flow through M

measured U

unmeasured.

TJ

J** Not used in the calculation of the SMAV because data were avallable for
‘thls species from a "FT,M" test. : , : .
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-

- Table D2. Ranked Genus Mean Acute Values for Chromium(VI) < ‘. ' .

éenus Mean - c - , Species Meén Spec1es ‘Mean

. _ Acute Value o ' S ‘Acute Value  Acute-Chronic
Rank* {ug/L) _ - Species e (ug/L) _ Ratio
28. . 1,870,000  Stonéfly, . " 1,870,000 JEETES
Neophasganophora capitata - .
27 176,000 . Crayfish, ' 176,060 = =----
S Orconectes rusticus . o
26 140,000 Damselfly, . 140,000  -----
P Enallagma aspersum : .
25 123,500 . Green sunfish, 114,700 =-e-- -
Lepomls cyanellus : . : oL
Blueg111 S . : 132,900 . | eeese
- Lepomis macrochirus . :
- 2¢ 119,500 Goldfish, ' 119,500 [
_ Carassius auratus . -
23 . . . 72,600 . White crappie, ‘ —_ : 72,600 e
Pomoxis annularis’ , A
.22 69,000 Rainbow trout, T 69,000 260, 8*%*
. . Oncorhynchus myklss . . .
‘21 - 67,610 . Emerald shlner, : 48,400 - @ ee---
. Notropls ather1nomdes
‘Striped shiner, ot ... 85,600 jowans
Notropis chrysocephalus . ’ ST
Sand shlner, . S 74,600 ° 0 mem--

Notropis stramineus

20 61,000 Mldge, ‘ 61,000 R
' . Chlronomus tentans

is 59,000 Brook trout, - . 59,000 1 223%%*
: _Salvelings fontinalis - . .

18 57,300 - Midge, 57,300 ee-e-
: Tanytarsus dlSSlmlllS g

17 _ 51,250 Central stoneroller, ) 51,250 -----
Campostoma anomalum ' )

16 49,600 |  Silverjaw minmow, ‘ 49,600 . -----
Ericymba buccata : ' .

o - . D—038733
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Table D2.

(Cont.)

Genus Mean

Acute Value

_(ug/L)

Species Mean

Acute Value

' Species Mean

Acute-Chronic
Ratio

g R I I I R I I L K 2 ol dh ol i ol ol

14
13
v12
11,

10

"45,000
36,300
'30,450.
' 30,000
23,010
1,560
1,440
650
630
583‘.
67.1
45.1

36.35

Simocephalus vetulus

D—038734

Species . (ug/L)
Bluntnose minnow, . - - 54,225
Pimephales notatus .
Fathead minndﬁ,’ : © . .41,050
Pimephales promelas g

Johnhy darﬁef, ‘ 46,000
Etheostoma nigrum S

Yellbw perch,' . '; 36,300
Perca flavescens - i
Striped bass, - ' 30,450
Morone saxatilis '

Guppy, .. 30,000
Poecilia reticulata . .
Snail, - 23,010
Physa heterps;ropha ’
Bryozoan, ' - 1,560
Lophopodella carter1 .
Bryozoan, ‘ " 1,440
Pectinatella magnifica S
Bryozoan, . 3 ' 650
‘P1umate11a emarglnata .
Amphipod, . _ 630
Hyalella azteca . : .
Amphipod, ' 583
Crangonyx pseudograc1lls ’
Amphipeod, ] . 67.
Gammarus pseudollmnaeus

‘' Cladoceran, . 45.1
Ceriodaphnia reticulata

Cladocéran, ‘ © 40.9
Simocephalus serrulatus

Cladoceran, ‘ i g 32.3

1.13
2.055

5.267

!
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Table D2. .-(Cont.) . . - - - S : .

Specieé Mean  Species Mean

Genus Mean - '’ _ T
- Acute Valué ‘ ~ ) : . Acute Value Acute-Chronic
Rank* (ug/L) : ' Species - : - (ug/L) " Ratio
1 . "28.94 .Cladoceran, . 23.07 >6.957%*
' Daphnia magna - o : K
Cladoceran, = - o 36.3. 5.92
3 Daphnia pulex oo
* Ranked from most resistant to most sensitive based on Genus Mean Acute

Value. - . ) .
** Not used in the calculation of the Final Acute-Chronic Ratio.

FAV = 32.04 ug/L

. .
CMC = FAV/Z = 16.02 ug/L
FACR = 2.917
FCV = FAV/FACR = (32.04 ug/L)/(2.917) = 10.98 ug/L = .CCC .
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GREAT LAKES WATER QUALITY INITIATIVE

Tler 1 Aquatlc Llfe ‘Criterion for Copper

The hew acceptable acute and chronlc data for copper are glven in

Tables E1 and E2. These new data were used with those given in
Tables 1 and 2 of the criteria document for copper (U.S. EPA
1985) to obtain the values given in Table E3. . Because the
toxicity of copper is hardness-dependent, all acute values 1n
Table E3 have been adjusted to a hardness of 50. mg/L.

Crlterlon Maxlmum Concentratlon (CMC)

Data given in U S. EPA (1985) for the spec1es Gammarus pulex ‘were
not used because this species is not resident in North America.

. Several SMAVs given in Table E3 were derived from U.S. EPA (1985)
-+ by g1v1ng preference to results of "FT,M" tests.

The Flnal Acute Value (FAV) was calculated u51ng the four lowest
‘Genus Mean Acute Values in Table E3, resulting in an FAV of 14.57
ug/L at a hardness of 50 mg/L. Thls value did not need to be
lowered to protect a commercially or recreationally important
species of the Great Lakes System. ‘The CMC was calculated by’

dividing the FAV by 2, resulting in a CMC of 7.285 ug/L, as total

recoverable copper, at a hardness of 50 mg/L.- The CMC was
related to hardness using the slope of 0. 9422 that was derlved 1n

U.Ss. EPA (1985) :

’ 0.9422 (1n hardness) - 1.700
CMC==e‘. ’ ;' .

_Crlterlon Contlnuous Concentratlon (CCC)

Insufficient chronic tox1c1ty data were avallable to calculate a
Final Chronic Value (FCV). using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). The
new chronic test gave an ACR of 15.48 with the fathead minnow;
the geometric mean of this value and the four ACRs for this
species in U.S. EPA (1985) was 11.20. SMACRs were available for
niné species (Table E3) and were higher for resistant species.
To make thé FACR appropriate for sensitive species, it was

calculated from the two SMACRs that were determined with spec1es'

- whose SMAVs were close to the FAV. Thus the FACR was calculated
as the gedmetric mean of 3.297 and 2.418 and was 2.823. The FCV
= FAV/FACR = (14.57 ug/L)/(2.823) = 5.161 ug/L at a hardness of
50 mg/L. This value did not need to be lowered to protect a
commercially or recreationally important spec1es of the Great
Lakes System. Thus the CCC was 5.161 ug/L ‘as total recoverable

CE-1
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coppef,"at‘é hardnésé‘oftSO hg/L. The CCC was related to _
hardness using the .slope of 0.8545 that was derived in U.S. EPA
(1985) : - o = o o

- 0.8545 (1ln hardness) - 1.702 . *
CCC =e ) )

s
-

The Cfiterionj

The procedures described in the GLI Tier 1 methodology indicate
~that, except possibly where a locally important species is very ..
. sensitive, aquatic organisms should not be affected unacceptably .

if the -four-day average concentration of copper does not exceed
the numerical value (in ug/L) given by ‘the equation - ‘

= ' 0.8545 (1n hardness) - 1.702
c.CCC=e - L. :

more than once every three years on the average and if the
one-hour average concentration does not exceed the numerical

value (in‘ug/L) given by the equation

~0.9422 (1n hardness) - 1.700
CMC = e . ; ; ‘

more than once every three years on the average..
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Tablé'El.' New'Acpte'Vélues fo# Copper

Adjusted

. : .. . Hardness Acute . Acute
: B sl . o (mg/L as Value.  -Value

. Species ) . Method* _-Caco,) (ug/L) :,(ug/L)**~ .-Reference .
Cladoceran, ‘ s, U 240 . : 23. : 5.2 ' Elnabarawy
Ceriodaphnia reticulata o S ~ © et al. 1986
Cladoceran, T “'S,U 240 41 - . 9.4 Elnabarawy
Daphnia magna ‘ : S . et al. 1986
Cladoceran, =~ = ' S;U ; - .240 .31 0 7.1 . Elnabarawy

 Daphnia pulex . . B ' o . et al. 1986
Amphipod, s,u ‘50 1290 1290 - Martin and
Crangonyx pseudogracilis L. . Holdich 1986
Asiatic ¢lam, = . FTL,MO. 17 52600 _>7184 . 'Harrison
Corbicula manilensis ' ' , et al. 1984
Midge, S,M 44 739~ 834~ Kosalwat and
Chironomus decorus _ ' ' ‘ o Knight 1987
Fathead minnow,. . FT,M 43.9 96 - 109 .~ sSpehar and .
leephales promelas . ‘ : : : Fiandt 1986
Bluegill, Cos,M 31.2 340  530%** ' .Bailey et
Lepomis macrochirus - . ’ al. 19285
Bluegill, : CFT,M 31.2 . 550 gs8: ' Bailey et
Lepomis macrochirus Y at. 1985
Rainbow troué, o - FT,M © 9.2. 2.8 . 1 . - Cu51mano and
Oncorhynchus mykiss ) ' . : : Brakke 1986
Striped bass, . . s,u 285 270 © . .52 - Palawski

Morone saxatilis et al. 1985

* S = static, FT = flow-through, U = unmeasured, M = measured.
~ ** Adjusted to a hardness of 50 mg/L using the slope of 0.9422.
**%* Not used in the calculation of the SMAV because data were avallable for
thls species from a "FT,M" test. : :
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Table E2. New Chronic;values for Copper -

Acute . Chronic = Acute-

- . , ; Value - Value - Chronic .
Species : : Method* © ' (ug/L) (ug/L) " Ratio Reference
Fathead minnow, " ELS 96 o 6.2 15.48 . Spehar and |
Pimephales promelas . L o - Fiandt 1986
* ELS = early life, stage.
E-4 -
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" Table E3.

Genus Mean
“Acute Value
(ug/L) **

' Species . -

Ranked Genus Mean Acute Values for Copper -

Species Mean
Acute Value
(ug/L) **

Speciés Mean
Acute-Chronic
Ratio

40
39
38 '
37
‘II'I .36

34

33
©.32
- 31 .
30
. 29

28

© . 6200

2600
- 4305
1990

1877

1397

1290

1057

S00
790.6

 684.3

331.8

289

'242.7

Stonefly, -
Acroneuria lycorias

Asmatlc clam, L
Corbicula manzlenszs

-Caddlsfly,:

Unidentified~sp.i
Damselfly,
Unidentified sp.

"-American eel,

Angullla rostrata '

‘ Crayflsh
.Procambarus clarkll

Snail,
Campeloma dec1sum

Crayfish,
Orconectes rustlcus

Amphlpod
Crangonyx pseudogracmlls

-Pumpklnseed,

Lepomis gibbosus 7

-Blueg111

Lepomls macrochirus .

Snail, .
Amnicola sp. - -

' panded killifish,
_Fundulus diaphanus -

Mozambigque tilapia
Tilapia mossambica

Striped'shiner,“
Notropis chrysocephalus

Goldfish, . )
Carassius auratus

. Worm,

Lumbriculus variegatus

D—0387 41

. 6200

4600
7';305
- 1990
1877
. 1397
1290
:640.9
1742
900
796;6
684.3
331.8
. 289

242.7"

156.2%%%

-----
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Table E3. (Cont.) . L - o - o D ' .

. Genus Mean _”.f'_.u I ‘Species Mean Species Mean
. ‘ Acute Value °© . . Acute Value Acute-C@ronlcv
Rank* -  (ug/L)** ..’ - Species (ug/L) ** _ Ratio
27 196.1  Mosquitofish, ‘ . 196,17 - eee-e-
s Gambusia affinis ‘ ‘.
26 170.2~ Midge, - ' 197 eeee-
. Chlronomus tentans T
+Midge, . l : 834 - ""':"‘
Chironomus .decorus . _ . o
Midge,‘ ' . . ' 20 ¢ . L emee- . A
Chironomus sp. ’ , ' .
25 - 166.2 Snail, C. 166.2 - | rees-
' : Goniobasis livescens , - o
24 © 156.8 Common carp, ‘ o ' 156.8 . @ ~ee--
: .Cyprinus carpio S .
23 141.2.  Rainbow darter : © 86.67 . s----
; - Etheostoma .caeruleum
_.Orangéthroat darter, ,: . 230.2 e~
Etheostoma spectablle ' . -
22 135 Bryozoan, : 135 - L e
' Pect1nate11a~magnifica : e ‘
21 . 133 . Chiselmouth, ‘ ' . 133 o me---
‘ Acrochellus alutaceus - . . , .
20 7 110.4 . Brook trout, L 11008 7.776%ww
" " Salvelinus fontinalis: : . ' Lo
19 ©  109.9  atlantic salmen, . 109.9 eeee- -
~ Salmo salar - , 3 A
18 © 97.9 ° Bluntnose minnow, : 72.16 26.36%%*
‘ . _ Pimephales notatus o '
" Fathead minnow, ) -~ 132.9 . 11,20%%%
Pimephales promelas ’ o
17 90. Worm, ‘ ?' : 90 . P
Nais sp. - . . -
16 - 86.67 , B1aékn6se'dace, ‘ 86.67  -----
‘ " Rhinichthys atratulus ‘ -
14
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Genus Mean
- Acute Value

‘Table E3. (Cont.)

Species Mean

Species—

Acute Value
(ug/L) **

Species Mean
Acute-Chronic
Ratio

LI R i e e T T I R i e e e i R R I R R I I I I i I I

Rank* C {ug/L) **
15 83.97
14 83’

13 78.55
12 73.99
11 69.81
10 56.21

9 " 53.08
8 52~~

7 ' 39.33
6 ' 37.05
5 - 37.05

' 22.09

Creek chub, -
Semotilus atromaculatus

Guppy, .
Poecilia reticulata

Centrai stoneroller,
Campostoma anomalum

Coho .salmon,.
Oncorhynchus kisutch

. Sockeye salmon,
Oncorhynchus nerka

Cutthroat trout,
Oncorhynchus clarki

Chinook salmon,
Oncorhynchus tshawytscha

Rainbow trout,

" Oncorhynchus mykiss

Brown bullhead,
" Ictalurus nebulosus

Snail,
Gyraulus circumstriatus

"Worm,
Limnodrilus hoffmeisteri

.White pezxch,
Morone americanus

‘Stfiped bass,
"Morone saxatilis

Snail,
Physa heterostropha

Snail, -
Physa integra
Bryozoan, :
Lophopodella carteri

Bryozoan,
Plumatella emarginata

- Amphipod, ' _
Gammarus pseudolimnaeus

E-7
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78.55
87.1
233.8
66.26
42.26

38.89

69.81 -

. 56.21

53.08 -

5860

5277~

-----

-----

- -
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Table E3. (Cont.) . e S - _ .

Genus Mean™ .. ‘ ' Species Mean Species Mean

~  Acute Value ' Acute Value Acute-Chronic
Rank* . (ug/L) ** © ' Species . ~ {ug/L) ** Ratio
'3 16.74 Northern squawfish, 16.74 = e-=--
L Ptychocheilus oregonensis ‘ .
2 14.48 Cladoceran, o £19.88 © 2.418

. . Daphnia magna . -
Cladoceran, - - 16.5 ‘ o meees
Daphnia pulex - L ]
Cladoceran, X - B ' 9.263  -----
. Daphnia pulicaria

1 9.92 Cladoceran, '9.92 e---e-

Ceriodaphnia reticulata

-
LI i i i i Tt T T T T e e T i T ar e

Ranked from most res1stant to most sen51t1ve based on Genus Mean Acute
Value.

At hardness = 50 mg/L. ' ' '

Not used in the calculation of the Flnal Acute-Chronic Ratio.

This GMAV was not set equal to the lowest SMAV because the spec1es was :
not identifed. .
This GMAV was set equal to the lower SMAV due to the large range in the

SMAVs in this genus. .

This SMAV was based on the results reported by Palawaki et al. (1985)

because they were considered better data than those given in U.S. EPA

(1985), although the data reported by Hughes (1973) supported the newer

data.

At hardness = 50 mg/L:

FAV 14 57 ug/L

cMe FAV/2 = 7.285 ug/L

As a functlon of hardness:

0.9422 (1n hardness) - 1.700
CMC = e .

FACR = 2.823

fAt hardness = 50 mg/L:

FCV = EAV/FACR

(14.57 ug/L)/(2.823) = 5.161 ug/L = CCC

As a function of hardness:

0.8545 (1 ' -1.702 X
cee = (1n hardness) 1 4
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'GREAT LAKES WATER QUALITY INITIATIVE '~ -

Tier 1 Aquatic Life Criterion for Cyanide:

No new acceptable acute or chronlc data were found for cyanide.
Therefore, the data in the existing criteria document for cyanide
(U.S. EPA 1985) were used as the basis for the derivation of this
criterion. ' The new taxonomy for salmonids was used (Table Fi),
but this did not’ causée a change-in the criterion for cyanide.

Criterion Maximum Concentration (CMC)

The Final Acute Value (FAV) was calculated using the four lowest’
Genus Mean Acute Values given in Table F1, resulting in a FAV of
45.77 ug/L. Because the SMAV of the commercially and
recreationally important rainbow trout was 44.73 ug/L, the FAV
~was lowered to 44.73 ug/L. The CMC was calculated by dividing
the/FAV by 2, resulting in a CMC of 22.36 ug free cyanide (as
‘CN) /L. : . . ’

Criterion Continuous Concentration (CCC)

Insufficient chronic toxicity data were available to calculate a
Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
-dividing the FAV by the Final Acute-Chronic Ratio (FACR). Five
SMACRs are available (Table F1), but one was a high SMACR that

was ‘obtained with a resistant species; the other four were within

a factor of 1.5. The FACR was calculated as the geometric mean
of these four and.was 8.568. The FCV = FAV/FACR = (44.73
ug/L)/(8.568) = '5.221 ug/L. This value does not need to be
lowered to protect a commercially or recreationally important
species of the Great Lakes System. The CCC was 5.221 ug free

. cyanide (as CN) /L. A ) , o

The Crlter;on'"

The procedures descrlbed in the GLI Tier 1 methodology indicate
that, except pos31bly where a locally important species is very

sensitive, aquatic organisms should not be affected unacceptably

if the four-day average concentration of free cyanide (as CN)
does not exceed 5.221 ug/L more than once every three years on
. the average and if the one-hour average concentration does not
. exceed 22.36 ug/L more than once every three years on the
average. . :
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Table Fi. Ranked Genus Mean Acute Vaiues for Cyanide : o o ‘,

Genus Mean : ' - : .Spécies Mean - Species Mean

o Acute Value i , . Acute Value Acute-Chronic
" Rank* - (ug/L) Species _ - . (ug/L) Ratio
16 " 2490 © Midge, ' -2490 LotTEeT
Tanytarsus dissimilis : o .
15 - 2326 . 'Isopod, ; 2326 68.29%* °
' - Asellus communis . :
14 432 Snail,. . ) S 432 - feee-
-, L ) . Physa heterostropha :
13°. - 426 © Stonefly, - 426  e-e--

Pteronarcys dorsata

12 318 Goldfish, _ 318 Ceeee-
: ‘ . . Carassius Auratus . S

i O 167 Amphipod, ‘ : 167 9.111
Gammarus pseudolimnaeu ’

10 147 . Guppy, . ' ‘ 147 . eeea-

Poecilia reticulata '

"9 125.1 Fathead minnow, - S 125.1 7.633
‘ Pimephales promelas .

g’ 123.6 ' Cladoceran, - - | 160 0 eeee-
: : Daphnia magna ' :

Cladoceran, =~ = . 7 95.55° -----
Daphnia pulex : o : . :

7 102 Largemouth bass, . - 102 . eee--
' Micropterus salmoides .

‘6 102 - Black crappie, 7 102
. Pomoxis nigromaculatus

S ' 99.28 Bluegill, o 89.28 . 7.316
: Lepomis macrochirus - <

4 92.64 Yellow perch, "92.64 000 eeea- .
) : Perca flavescens : :

3 90.00 Atlantic salmon, - 90.00 N
' : “Salmo salar » '

.2 85.80 Brook trout, ) . 85.80 10.59
* ‘Salvelinus fontinalis"

1 44.73 Rainbow trout © 44,73 C eee--
Oncorhynchus mykiss . C
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~ .

.’ * Ranked from most res:.stant to most sensn::.ve based on Genus Mean Acute K

‘Value.
*%* Not used in the calculatlon of the Flnal Acute- Chronlc Rat:Lo.

‘ Calculé.t;ad FA‘V _=. 45‘;.57 ug/L
Lowered to prpteét ‘rainbow trout:
FAV = 4i4.73 ug/L
| oMC = FAV/2 = 22.36 ug/L
FACR = 8.568 ' B
FCV = FAV/FACR = (:44.73 hg/L)l-/(8.568) = 5.221 ug/L = CCC
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GREAT LAKES WATER QUALITY INITIATIVE

Tier 1 Aquatic Life Criterion for bield:in

The new acceptable acute data for dieldrin are given in Table G1;

no new acceptable chronic data were found. These new data were
used with those given in Tables 1 and 2 of the criteria document
for ‘dieldrin (U.S. EPA 1980) to obtain the values given -in Table
G2. Although results from the following publications were used
in U.S. EPA (1980), they were not considered acceptable for use
here: Santharam et al. (1976), Gaufin (1965), and Jensen and
Gaufin (1964). o R , ‘

Crlterlon Max1mum Concentratlon QCMC) :

The Final Acute Value (FAV) was calculated using the four lowest

Genus Mean Acute Values given in Table G2, resulting in a FAV of

0.4749 ug/L. This value did not need to be lowered to protect a

commercially or recreationally important species of the Great .
Lakes System. The CMC was calculated by d1v1d1ng the FAV by 2
resulting in a CMC of 0.2374 ug/L .

Critefion Continuous'Concentration cce

Insufficient chronic toxicity data were available to calculate a

Final Chronic Value (FCV) using the eight-family procedure.-
‘Sufficient chronic data were available to calculate a FCV by .
dividing the FAV by the Final Acute-Chronic Ratio  (FACR). Two
SMACRs were given in Table G2; a third SMACR of 6. 2 was glven in

U.S. EPA (1980) for the saltwater mysid. These three were within

a factor of 1.8. The FACR was calculated as the geometric mean
of the three SMACRs and was 8.530. The FCV = FAV/FACR = (0.4749
ug/L)/(8.530) = 0.0557 ug/L. This value did not need to be -
- lowered to protect a commercially or recreationally important
spec1es of the Great Lakes System. 'The CCC was 0.0557 ug/L..

- The Criterion

The‘procedures described in the GLI Tier 1 methodology indicate
‘that, except poss1bly where a locally important species is very
sensitive, aquatic organisms should not be affected unacceptably

if the four-day average concentration of dieldrin does not exceed

0.0557 ug/L more.than once every three years on the average and

if the one-hour average concentration does not exceed 0. 2374 ug/L

more than once every three years on the average.
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Species

Cladoceran,

‘Daphnia pulex

Cladoceran,
Daphnia pulex

Stonefly,

. Claassenia sabulosa

‘Stonefly,
Pteronarcys californica

'Stonefly, .

Pteronarcella badia

:Damselfly,
Ischnura verticalis

Annelid,

Lumbrlculus varlegatus

'Ralnbow trout,

Oncorhynchus mykiss,

" Rainbow trout,

Oncorhynchus mykiss

Rainbow trout,n
Oncorhynchus myklss

Goldfish,

Carassius auratus -

Fathead minnow,

Pimephales promelas .

'Bluegill,
Lepomis macrochirus

Bluegill;
Lepomis macrochirus

Pumpkinséed,
Lepomis gibbosus

Cutthroat trout,
Oncorhynchus clarki

Method*

S,U

Ss,U

s,U
S, U

S,U

D—038751

"Table Gl1. New Acute Values for Dieldrin

Tesp
- Duration
(hrs)
48
48
_96"
96
96
96
96'
96

96

96
96
96
96
96

96

Acute

I A e R R R I I I R R I I I R I I L Al i g

Value _ . .
(ug/L) Reference
. . N
Daniels and
251 Allan 1981
: Mayer and
190 . Ellersieck 1986
‘Mayer and .
0.6 Ellersxeck 1986
Mayer and
0.5 Ellersieck 1986
Mayexr and - o
0.5 Ellersieck 1986
.Mayer and
12 Ellersieck 1986
. U.S. EPA 1891
.21.8 '
. Mayer and
1.2%* Ellersieck 1986
Shubat and
0.62 Curtis 1986 i X
. ‘»vah Leeﬁwen
3%% et al. 1985
' - ,Mayer and
1.8 Ellersieck 1986
Mayer and .
3.8 Ellersieck 1986
Mayer and
3.1 Ellersieck 1986
Sanders 1972
7 R
. Cairns and
6.7 Scheier 1964
. Mayer and
6 Ellersieck 1986
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Table G1. (Cont.)

o " Test Acute
o S . Duration Value = - - ,
Species . - ‘ Method* - (hrs) (ug/L) . Reference
Channel catfish, T . _ Mayer and
Ictalurus punctatus . . 8,0 - 96 - 4.8 . .Eller51eck 1986
Largemouth»bass,‘ , , ‘Mayer and
.Micropterus salmoides - §,U - 96 3.5 Ellersieck 1986

R I I I I i i i T e et I I I I Il R

* S = statlc, FT = flow through U = unmeasured, M = measured.
** Not used in the calculation of the SMAV because data were avallable for

this spec1es from a "FT,M" test.
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Table G2.

---------------------------------------------------------------------------

16

15

“ 44

13
12

11

10

Genus Mean.

v 4

~Acute Value -

(ug/L)

228

214

21.8

20

17.7

12

Species

‘Crayfish,

Orconectes nais

‘Amphipod,
Gammarus lacustris

Amphipod,
Gammarus fasciatus

"'. Cladoceran,

Daphnia pulex

‘Cladoceran,
. Slmocephalus serruIatus

‘Annelld, .
Lumbriculus variegatus

Glass shrimp

Palaemonetes kadiakensis "

' Fathead minnow, -
Pimephales promelas

Damselfly,
Ischnura verticalis

Goldfish,
Carasszus auratus

Pumpklnseed
Lepomls glbbosus

Blueglll

Lepomzs macrochlrus

Green sunfish,

" Lepomis cyanellus

Isopod,

Asellus brevicaudus

‘Channel catfish;

Ictalurus punctatus

Guppy,
Poecilia retlculata

D—0 38

Ranked Genus Mean Acute Vaiues for Dieldrin

Species Mean Species Mean

Acute Value

“(ug/L)

740
450"
620 - -
228
214
21.8
20
17.7

12

753

Acute-Chronic
Ratio

- --

-----
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Table G2. (Cont.)

Genus Mean

. Acute Value

Species

Species Mean

Acute Value

(ug/L)

‘SpeC1es Mean

Acute-Chronic
. . Ratio

LR ittt il e T R I A R T R IR ]

Largemouth bass,
Micrppterus salmoides

Chinook salmon,
Oncorhynchus tshawytscha

- Coho saimon,
' Oncorhynchus kisutch

. +
Cutthroat trout,
Oncorhynchus clarki

' Rainbow trout,

Rank* (ug/L)
5 3.5
4 0.62%*
3 0.6
2 0.5
1 -0.5

Oncorhynchus mykiss

Stonefly, .
Claassenia sabulosa

Stonefly,
Pteronarcys californica

Stonefly, :
Ptercnarcella badia

-----

- ---

* Ranked from most re51stant to most sensmtlve based on Genus Mean Acute

Value.

** The GMAV was set. equal to. the lowest SMAV due to the large range in the

SMAVs in this g

(.

~Fav

cMC

i

FACR =

FCV

= FAV/FACR =

enus .

0.4749 ug/L
FAV/2 = 0.2374 ug/L

8.530

D—0387 Ei 4

(0.4749 ug/L)/(8.530) = 0.0557 ug/L = CCC
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GREAT LAKES WATER QUALITY INITIATIVE

~

- Tier 1 Aquatlc Llfe Criterion for Endrln

The new acceptable acute data for endrin are given in Table. H1;
' no new acceptable chronic data were found. These new data were
used with those given in Tables 1 and 2 of the criteria document
for endrin (U.S. EPA 1980) to obtain the values given in Table

H2. Results in the following publications were used in U.S. EPA .

(1980) but were not considered acceptable for use here: Katz and
Chadwick (1961), Naqui and Ferguson (1968), Nebeker and Gaufin
(1964), Gaufin et al. (1965), Jensen and Gaufin (1966), Post and

Schroeder (1971),‘Mount (1962), and Solon (1969).

Criterion Maximum Concentration (CMC). K : ‘ -

. The Final Acute Value (FAV) was calculated using the four .lowest
Genus Mean Acute Values given in Table H2, resulting in a FAV of
+0.1728 ‘ug/L. This value did not need to be lowered to protect a
commercially or recreationally important species of the Great
Lakes System. The CMC was calculated by dividing the FAV by 2,
resultlng in a CMC of 0.0864 ug/L.

Criterion Continuous Concentration (cce)

Insuff1c1ent chronic tox1c1ty data were available to calculate a
Final Chronic Value (FCV) using the eight-family procedure. ‘

. Sufficient chronic data were available to calculate a FCV by -

dividing the FAV by the Final Acute-Chronic Ratio (FACR). .Four
ACRs were given in U.S. EPA (1980) but the ACR for the fathead
minnow was corsidered’ unacceptable for use here. ACRs of 1.9 and
.18 were determined with saltwater specmes, whereas an ACR of 3.3
was obtained with a freshwater species (Table H2); the three were
within a factor of 9.5. The FACR was calculated as the geometric
mean of the other three and was 4.833. The FCV = FAV/FACR =

(0.1728 ug/L)/(4.833) = 0.03575 ug/L. This value did not need to

be lowered to protect a commercially or recreationally important
species of the Great Lakes System. The CCC was 0.03575 ug/L.

The Criterion

The procedures described 1n the GLI Tier 1 methodology indicate
that, except pos31bly where a locally important species is very
sensitive, aquatic organisms should not be affected unacceptably
if the four-day average concentration of endrin does not exceed
0.03575 ug/L more than once every three years on the average and
if the one-hour average concentration does not exceed 0.0864 ug/L
more than once every three years on the average. :

H-1
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1

Table H1l. New Acute Values for Endrin '

- .
. "
.

Test Acute
Duration Value

Species - .~ Method* (hrs) ~ (ug/L) Reference
Cladoceran, . } : .
Ceriodaphnia reticulata S,U - 48 24 . Elnabarawy et al. 1986
Cladoceran, . B ‘ ) ;
. Daphnia magna . .. 8,0 48 4.2 Mayer and Ellersieck 1985
-Cladéceran, . . ‘ ) . ’ '
Daphnia magna s, U 48 . 59 Elnabarawy et al. 1986
Cladoceran, o ) .
Daphnia magna s, U 48 41 - Mayer. and Ellersieck 1985
Cladoceran, - o : S . o ‘
Daphnia magna ' . 8,U 48 .74 Mayer and Ellersieck 1985
Cladoceran, . . L ‘
Daphnia magna s,M 48 160 . . Thurston et al. 1985
Cladoceran, : o )
Daphnia pulex S,U 48 S 20 Mayer and Ellersieck 1985
Cladoceran, : L B . .
Daphnia pulex 8,0 48 . 30 . Elnabarawy et al. 1986
Annelid, . . ' .
Lumbriculus variegatus FT,M 96 - T 42.6 .U.S. EPA 1991
Snipe fiy, , . <o ‘_ . .'u :
Atherix variegatus s,Uu 96 . 4.6 Mayer and Ellersieck 1985
- Midge, ‘ . :
Tanytarsus dissimilis s,M 48 0.84 Thurston et al. 1985
Stonefly, . : ‘ ‘ o
Acroneuria pacifica 8,0 96 > 0.18** Mayer and Ellersieck 1985
Crayfish, : v ’ ‘
Orconectes immunis FT,M 96 89 Thurston et al. 1985
Damselfly, - ' S . . )
Ischnura verticalis 'S,U 96 . 2.4 Mayer and Ellersieck 1986
Damselfly, ) ’ .
Ischnura verticalis s,U %6 2.1 Mayer and Ellersieck 1986
Yellow perch, o ' ‘ .
Perca flavescens ‘ . FT,U 96 0.15 = Mayer and Ellersieck 1986 -
Largeﬁouth bass, . . ‘ . : | ) )
‘Micropterus salmoides S,0 96 : 0.31 Mayer and Ellersieck 1986
Black bullhead, " . ‘ ' ) :
Ictalurus melas s,U 96 1.1 =~ Mayer and Ellersieck 1986
H-2
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'TablelHl.’ (Cont.)

- Test Acute
. S Duration Value . : B}
Species Method* . (hrs) (ug/L) . Reference

L R R I I I e et R R A I IR I S )

' Channel catfish,

e v A e sy

. Ictalurus punctatus - S,U0 96 0.32%** Mayer and Ellersieck 1986
Channel catfish, . - . 1 .
Ictalurus punctatus S, U . 96 1.1%%* Mayer and Ellersieck 1986
Channel.catfish, : ‘ . :
Ictalurus punctatus. FT,M . 96 0.42 Thurston et .al. 1985
hainbow trout, . : . S
Oncorhynchus mykiss S,U 96 ‘ 0.75*** Mayer and Ellersieck 1986
Rainbow trout, T . ' :

Oncorhynchus mykiss ~ ' FT,M 96 , 0.3 Thurston et al. 1985

Goldfish, - . .

Carassius auratus FT,U g6 0.44%%* Mayer and Ellersieck 1986

Goldfish, . .
.Carassius auratus FT,M g6 0.85 Thurston et al. 1985

Fethead minnow, . ' . .

Pimephales promelas s,U 96 1.8*** Mayer and Ellersieck 1986
'Fathead minnow, . ‘ .

Pimephales promelas ,ETjM 96 . 0.65 Thurston et al. 1985

Mosquitofish, . : . o T ' . '
"Gambusia affinis . S,U 96 1.1*** Mayer and Ellersieck 1986
'Mosquitofish, ‘ : :

Gambusia affinis , FT,M 96 0.69 Thurston et al. 1285

Carp, | . . ' ' ‘ '

Cyprinus carpio FT,U 96 0.32 Mayer and Ellersieck 1986

Bluegill, L ‘ o ) o

Lepomis macrochirus ~ FT,M 96 0.21 Thurston et al. 1985
~Bullfrog tadpole, i : R

Rana catesbeiana FT,M 96 . 2.5 . Thurston et al. 1985

* FT = flow-through, S = static, U = unmeasured, M = measured.

** Not used in the calculation of the FAV because it is not appropriate to

' have one of the four lowest GMAVs be a "greater than" value.

*%* Not used in the calculation of the SMAV because data were available for
this species from a "FT,M" test.
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Table H2. Ranked Genus Mean Acyte Values for Endrim .-~

Genus Mean
Acute Value .
(ug/L) . Species

Species Mean
Acute Value
-(ug/L)

Species Mean
_Acute-Chronic
Ratio

25

24

23
22
T21

20

is
18‘
17
- 16
15

14

64 . . Mayfly, .
Hexagenia bilineat

53 Crayfish)
. Orconectes mnais

Crayfish, )
Orconectes immunis

43 Annelid,
Lumbriculus variegatus

38 ‘dladoceran,
" Daphnia magna

* Cladoceran,
Daphnia pulex

3¢ Cladoceran,
Simocephalus serrulatus

.24, ~ Cladoceran,
Ceriodaphnia reticulata .

4.6 Snipe fly,
: .Atherix variegatus

3.0 .  Amphipod,
Gammarus fasciatus

‘ Ampﬁipod,
Gammarus lacustris

2.5 Builfrog tadpole
Rana catesbeiana

2.1 ' .+ Damselfly,
: Ischnura verticalis

1.6 Guppy,
. Poecilia retic¢ulata

1.51 Isopod,
Asellus brevicaudus

1.3 Glass shrimp,
. Palaemonetes kadiakensis

0.95 Goldfish,
- Carassius auratus

89"
43
59
24
34

24

0.95
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.. Table H2. = (Cont.)

Genus Mean _ - ' Species Mean Species Mean

, Acute Value o . S Acute Value v'Apute-C@ronic‘
‘Rank*  (ug/L) - Species . . (ug/L) - . Ratio
13 _ o0.85 Flagfish, - ., o0.8s 3.3

Jordanella floridae
12 084 © Midge, - - " . 0.8¢  -----
S Tanytarsus dissimilis .

i1 ' 0.76 = Stonefly, s 0.76 Ceeeus
e ’ : Claassenia sabulosa : - R

10 l 0.69 Mosquitofish, o 0.69
: . Gambusia affinis ' :

9 . 0.68  Black bullhead, o1 R L
) L . Ictalurus melas ) g . :

_Channel catfish, . p.42 e
Ictalurus punctatus

8 ' 0.57 Coho salmon, ’ 0.51 - .
Oncorhynchus kisutch

. ' Chinook salmon, ” : 1.2 . ome=e=m-

Oncorhynchus tshawytscha

Rainbow trout, <7 0.3 . .

.Oncorhynchus mykiss oL . - .
7 . . 0.54 Stonefly, - -0.54  ee-e-
Pteronarcella badia .

6 0.49 Fathead minnow, . 0.49 -
Pimephales promelas

5 0.32 Common carp, : 0.32
Cyprinus carpio o : ,

4 0.31 Largemouth bass, : 0.31 -----
' ‘Micropterus salmoides )

3 0.25 Stonefly, L 0.25 e
Pteronarcys californica '

-2 ' 0.21 Bluegill, " 0.21. R
: Lepomis macrochirus : . -

1 " 0.15 Yellow perch, 0.15 - —————
: Perca flavescens ) ' ‘

. * Ranked from most resistant to most sensitive based on Genus Mean Acute
Value. : ‘
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FAV = 0.1728 ug/L o T S f
CMC = FAV/2 = 0.0864 ug/L '

"FACR = 4.833 . » )
FCV = FAV/FACR = (0.1728 ug/L)/(4.833) = 0.03575 ug/L = CCC

r
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GREAT LAKES WATER QUALITY INITIATIVE

Tler 1 Aquatlc Life Crlterlon for Llndane

The new acceptable’acuté data for lindane are given in Table Il; ,
no new acceptable chronic data were found. These new data were -

used with those given in Tables 1 and 2 of the criteria document

for. lindane. (U S. EPA 1980) to obtain the values given in Table

CI2.

g . .

Criterion'Maximum Concentration (CMC)

r

The Final Acute Value (FAV) was calculated using the four lowest

Genus Mean Acute. Values given in Table I2, resulting in a FAV of
1.903 ug/L. This value did not need to be lowered to protect a
commercially or recreationally important species of the Great
Lakes System. The CMC was calculated by d1v1d1ng the FAV - by 2,
resulting in a CMC of O. 9515 ug/L. :

Criterion Continuous:Coﬁcentration (cce)

Three ACRs were given in U.S. EPA (1980) but the ACR for the
fathead minnow was cornsidered unacceptable for use here. NO new
JACRs were available and so a FCV could not be calculated using
either the eight-family procedure or the FACR procedure. h
Therefore, a CCC could not be determlned ' o

The -Criterion

. The procedures described in the GLI Tier 1 methodology indicate
that, except possibly where a locally important species is very

sensitive, aquatic organisms should not be affected unacceptably'

by acute toxicity if the one-hour average concentratlon of
lindane.does not exceed 0.9515 ug/L more than once every three
years on the average.. : o
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- Table Il.

Species

-New Acute Values for Lindane

Test Acutei

Reference

Cladoceran,
Daphnia magna

.

- Cladoceran,
Daphnia magna

Amphlpod,
Gammarus 1acustrls

Snall, ]
Lymnaea stagnalis

Stonefly,

Pteronarcys callfornlcus

Stonefly,

Pteronarcys californicus

Damselfly,
Lestes congener

Backswimmer,
Notonecta undulata

Crawling water beetie;

Peltodytes sp.

Coho salmon,
Oncorhynchus kisutch

Lake trout,
Salvelinus namaycush

Lake trout,
Salvelinus namaycush

Brown trout,
Salmo trutta

Brown trout,
Salmo trutta

Brown trout,
Salmo trutta

Rainbow trout,
Oncorhynchus mykiss

Rainbow trout,: ~
Oncorhynchus mykiss

‘Rainbow trout,
Oncorhynchus mykiss

D—038764

Duration  Value
Method* (hrs) (ug/L)
.S,U . 48 - 516
sM . a8 idpo
S,U 96 88
s,U 96 3.3
s, U ' 96 4.5
s,u 96 1 -
s, U 96 20
S,U 96 3
s,U 96 - 20
s,U 96 23
S,U .96 32
s,U 96 .24
s,U 96 24
S, U 96 25
FT,ﬁ' 96 22
FT,M 96 22
s, U 96 1% %
s,U 96 24 %%
| I-2

Randail
et al. 1979 -

: Hermens

et al. 1984

Mayer and .

‘Bluzat and

Senge 1979

Mayer ahd
Ellersieck 1986

Mayer and
Ellersieck 1986

Federle and -
Collins 1976

Eederlé and

‘Collins 1976

Federle and -
Collins 1976

Mayer and

Eller51eck 1986 -

Mayer and
Ellersieck 1986

Mayer and

"Ellersieck 1986

Mayer .and
Ellersieck 1986

" Mayer and

Ellersieck 1986

Mayer and
Ellersieck 1986

Tooby and
Durbin 1975

Mayer aﬁd
Ellersieck 1986

Mayer and .
Ellersieck 1986

Ellersxeck 1986

»
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' Table I1.

. Test
Duration
(hrs)

Acute
Value

(ug/L)

.Refexrence

BRI e e T T I i T I T T N AR i I I B

S & e E  E C R o o e """ .. oo o-dmeme oo - --- = ----o--ewsmeenmeenmemeeoee®onwmwemeneeee

* S = statlc, FT
** Not used in the calculation of the SMAV because data were available for
this species from a "FT,M" test.

(Cont) .
Species Method*
Rainbow trout, .
Oncorhynchus mykiss s,u

‘'Rainbow trout,

. Oncorhynchus mykiss S,U
‘Rainbow trout,

Oncorhynchus myklss FT ,M
Blueg111

Lepomis macrochirus S,U
Blueg111 .

Lepomis macrochlrus s,uU
Green sunfish,

Lepomis cyanellus S,U
Green sunfish,

Lepomis cyanellus S,U
Yellow perch,

Perca flavescens FT,U
Fathead minnow, -
Pimephales promelas FT,U
Fathead minnow, _ o
Pimephales promelas Ss,u
Fathead‘minnow,'

Pimephales promelas S, U
Goldfish,

Carassius auratus s,u

A Goldfish,

Carassiqs auratus S, U
Channel catfish,

] Ictalurus punctatus S,U
Fowlers toad .
Bufo woodhouse1 fowleri S,U
Western chorus frog, ,
Pseudacris triseriata s,U

96
96 .
e
96
-
_.96
96
96
96
Sé
96
T
96

926

31**

4] **

36.”
57
fss'
.70
83

23

77

o

'.86\

90

105

\Mayer and

Ellexrsieck 1986

'Mayer and
‘Ellersieck 1986

Tooby and
Durbin 1975

Randall
et al.‘1979

Mayer and
Ellersieck 1986

Mayer and
Ellersieck, 1986

Mayer and
Ellersieck 1986

Mayer and
Ellersieck ;986

Mayer and
Ellersieck-1986

. Mayer and o
_Ellersieck 1986

Mayexr and
Ellersieck 1986

Macek and
McAllister.l97Q

Mayer and
Ellersieck 1986

Mayer and
Ellersieck 1986

Mayer and
Ellersieck 1986

Mayer and
Ellersieck 1986

flow-through, U = unmeasured, M = measured.
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‘Table I2. Ranked Genus'Meéh Acute Values for Lindane

Genus Mean Species Mean Species Mean

: Acute Value - ' o h Acute Value Acute-Chronic
Rank* (ug/L) : Species . ‘ (ug/L) Ratio
23 3200 . Fowlers toad, : E 3200 . - mee-s
Bufo woodhousi- fowleri .
22 2650 Western chorus frog, . 2650 000 ===-- ’
- Pseudacris triseriata
21 - 676 Cladoceran, - ‘ : 676  --=--
‘ : -Simocephalus serrulatus
20 538 © Cladoceran, - 630 © 33
' : Daphnia magna . .
. Cladoceran, ! 460 T eeeaa
Daphnia pulex
19 207 Midge, . © 207 63 )
Chironomus tentans
18 - 138 . Guppy, : ‘ 138 .
: Poecilia reticulata y :
17 117 ° Goldfish, ‘ o117 Ceeee-
' Carassius. auratus . :
i6 90 Carp, ' 90 S eeee- '
: Cyprinus carpio A ' : o
15 72 Fathead minnow, ° . 72 e
Pimephales promelas
14 - 71 - Bluegill, o 56 - eeee-
. . Lepomis macrochirus :
Redear éunfish, : 83 R
Lepomis microlophus
Green sunfish, ' 7% meee-
-Lepomis cyanellus
13 o 55 . Channel catfish, : 46  eee--
. . Ictalurus punctatus
Black bullhead, -. o 64 e ,
Ictalurus melas ) o
12 40 Yellow perch, ' .40 eeee-
‘ Perca flavescens .
11 35 "_ Brook trout, ‘ - 4 0000 e----
) Salvelinus fontinalis
Lake trout, . 28 S ’

Salvelinus namaycush

I-4
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Téﬁie.lz. (Cont.)

" Genus Mean ' . _ S Species Mean Species Mean
Acute Value - - . , . - ‘ Acute Value |, Acute-Chronic
Rank* (ug/L) Species - . - (ug/L) . Ratio
10 33 " Rainbow trout, , . 26 : ——-—
" Oncorhynchus mykiss ) . - _
Coho salmon, ’ ) 36 - . eeea-
. Oncorhynchus kisutch A .
-Chinook salmon, . ' ’ 40 - 00 . lemme=
Oncorhynchus tsawytscha '
9 32 Largemouth bass, - . 32 .. meees -
Micropterus salmoides . :
8 - " 26.11 Amphipod, o 10.49 BT
' Gammarus fasciatus - S
‘ Amphipod, 65 . . me--- N
Gammarus lacustris _— : .
7 20 * . Damselfly, g . : ' 200 00000 ee===
Lestes congenexr . ’
(3 ) 20 °  Crawling water beetle, ' 20 00000 eeee-
Peltodytes sp.
.5 13 Brown trout,’ : S13 L e
Salmo trutta ‘ ; °
4 ’_ 10 " Isopod, . : 100 e
' Asellus brevicaudus L
3 3.3 Snail, . 3.3 .
Lymnaea stagnalis '
2 3 Backswimmer, ' 3 ¢ maee-
Notonecta undulata
o1 : 2.1 . Stonefly, : ' ' a1 eeee-

Pteronarcys californicus

* Ranked from most fesistant to most sensitive based on Genus Mean Acute
Value. : ’ . .

FAV 1.903 ug/L

cMC

FAV/2 = 0.9515 ug/L

D—038767
D-038768



L . . . . - .
t. N ’ - \

_ References . .’

CA : . ..

Bluzat, R., and J. Senge. 1979. Effets de Trois insecticides
(lindane, Fenthion and carbaryl): Toxicite' aigue sur gnatre
espece d'invertebres limneques: Toxicite' chronique chez le
mollusque pulmone' Lymnea. ' Environ. Pollut. 18:51-70.

Federle, P.F, and W;J. Collins. 1976. Insecticide'Toxicity to '

- Three Insects from Ohio Ponds. Ohio J. Sci. 76:19-24.

Hermens, J., H. Canton, M. Stezger, and R. Wagman. 1984. Joint - -

'~ Effects of a Mixture of 14 Chemicals on Mortality and Inhibition
of Reproductlon of Daphnla magna. Aquatic Toxicol. 5:315-322.

Macek, K. J and W.A. McAllister. 1970 Insecticide
Susceptlblllty of Some Common Fish Family Representatlves.
Trans. Am. Fish. Soc. 99:20-27.

Mayer, F.L., and M.R. Ellersieck. '1986. Manual of Acute
Toxicity: Interpretation and Database for 410 Chemicals and 66
Species of Freshwater Animals. U.S. Dept. Interlor, Fish and
Wildlife Service. Resource Pub. 160.

Randall, W.F., W.H. Dennis, and M.C. Warner; 1979. Acute
Toxicity of Dechlorinated DDT, Chlordane and Lindane to Bluegill
(Lepomis macrochirus) .and Daphnla magna. Bull. Environ. Contam.
Toxicol. 31:459-466. .

Tooby, T.E., and F.J. Durbin. 1975.. Lindane Residue
Accumulation and Elimination in Rainbow Trout (Salmo gairdneri .
Richardson) and Roach (Rutilus rutilus Llnneaus) 'Environ.
Pollut 8:79-89. : ’

U.s. EPA. 1980. Amblent Water Quality Criteria for

Hexachlorocyclohexane. EPA 440/5-80-054. National Technlcal
~Information Service, Springfield, VA. -

D—038768

D-038769



GREAT LAKES WATER QUALITY INITIATIVE

Tier 1 Aquatlc Llfe Crlterlon for Mercury(II)

The new acceptable acute data for mercury(II) are given in Table
J1l; no new chronic data were used. These new data were used with
' those given in Tables 1 and 2 of the criteria document for
"mexrcury(II) (U.S. EPA 1985) to obtain the values glven in Table

J2.

Crlterlon Maxlmum Concentratlon (CMC) o

The Flnal Acute Value (FAV) was calculated u31ng the four lowest
Genus Mean Acute Values given in Table J2, resulting in a FAV of
3.388 ug/L. This value did not need to be lowered to protect a -
commercially or recreationally important species of the Great
~Lakes System The CMC was calculated by dividing the FAV by 2,
resulting in a CMC of 1.694 ug/L as total recoverable
mercury(II) .

Criterion Continuous Concentration (cce)

Insufficient chronic toxicity data were available to calculate a
"Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
- dividing the FAV by the Final Acute-Chronic Ratio (FACR). ACRs
were given for two freshwater species and one saltwater species
in U.S. EPA (1985). The ACR obtained with the more resistant
fathead minnow-was much higher than the other two. The ACR
obtained with the saltwater mysid was .3.095 and was -similar to
.the Species Mean Acute-Chronic. Ratio of 4.498 for Daphnia magna.
The FACR was calculated as the geometric mean of the two SMACRs
and was 3.731. The FCV = FAV/FACR = (3.388 ug/L)/(3.731) =
0.9081 ug/L. This value did not need to be lowered to protect a
commercially or recreationally important species of the Great
Lakes System. The CCC was 0.9081 ug/L as total recoverable
mercury (II). ’ .

The Cfiterion

The procedures described in the GLI Tier 1 methodology indicate
that, except poss1bly where a locally important species is very
sensitive, aquatic organisms should not be affected unacceptably
if the four-day average concentration of mercury(II) does not
exceed 0.9081 ug/L more than once every three years on the
average and if the one-hour average concentration does not exceed
'1.694 ug/L more than once every three years on the average.

L J-1
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Co- N ) * L Vo .
Table Jl1. New Acute Values for Mercury(II)

Acute'

. ' ‘ e ) Value — .
Species Method* - (ug/n) . Reference
' Cladoceran, S | S Elnabarawy
Ceriodaphnia reticulat - 8,0 . 2.9 et al. 1986
Cladoceran, : k. ’ Elnabarawy
Daphnia magna, - . s, U 9.6 ~ et al. 1986
Cladoceran, C L - ' . Elnabarawy
Daphnia pulex . s,U . . 3.8 - et al. 1986
Amphipod, . —_— ‘ Martin and
Crangonyx pseudogracilis s5,U o 1.0%* Holdich 1986
Midge, . o ' o Rossaro
Chironomus riparius : s,M : 750 et al. 1986
Mosquitofish, : o 7 ) Paulose 1988
Gambusia affinis . . 8,0 . 230

Wélkiné cétfish, ) . . Kirubagaran
Cldarias batrachus ' s,U ‘ 375 and Joy 1988
Fathead minnow, ‘ - Spehar and
Pimephales promelas, : FT,M . 172 . Fiandt 1986
Guppy, ' _ N - - -’ Khangarot )
Poecilia reticulata' | . R,U 26 . . and Ray 1987

--------------------------------------------------------------------------

* 8 = static, R = renewal, FT = flow-through, U = unmeasured, M = measured.
*%* Not used in the derivation of the criterion because the corresponding 48- .
hr LCS50 is 470 ug/L, which is an unusually large decrease in the LCS0 from

48 to 96 hours. } '
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'Ta@le J2.

" Genus Mean
Acute Valqe
“(ug/L)

ZSpecieé

Ranked Génus Mean icute_values for Mercﬁry(If)
Specieé-MEan,

‘Acute Value
(ug/L)

Species Mean

Acute-Chronic

.'Ratio

'2i
26
-
24
23

22

21
20

19

18
17
16

15

2000

1200

1200

1000

1000

406.2

375

. 370

257

- 250
240
203

180

Stonefly,
Acroneuria 1ycor1as

Mayfly,
Ephemerella- subvaria

Caddmsfly,
Hydropsyche betteni

"Caddisfly,

(Unldentlfled)

'.fDamselfly, e -

(Unidentified)

Worm,
Nais sp.

Mozambique tilapia
Tilapia mossambica

Tubificid worm,
Spirosperma ferox - ,

Tub1f1c1d worm,
Splrosperma n1kolsky1

Walklng catfish,
Clarias batrachus

Snail,

' Aplexa hypnorum

Coho.salmon,
Oncorhynchus kisutch

Ralnbow trout,
Oncorhynchus mykiss

Tubificid worm,
Quistadrilus multisetosus

Tubificid worm,
Rhyacodrilus montana

‘Mosquitofish,

Gambusia affinis

Tubificid worm,

 Limnodrilus hoffmeisteri

D—038771

2000

1200

1200

1000

1000

330

500

375

370.

240
275
250

240

203

180
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Table J2. E(Cont.)

_Genus Mean- ', [ ’ . - Species Mean Species Mean °

. Acute Value . ) . Acute Value Acute-cpronic
Rank* (ug/L) . Species o o (ug/L) .. Ratio
.14 ' : 163 Fathead minnow, . 163 > 649 .2%*
‘ '~ Pimephales promelas - N o
3 - 160 - Bluegill, 10 0000 e-e--
‘ . - Lepomis macrochirus:- - .. . o
12 140  Tubificid worm, ‘ - 140 P

Tubifex tubifex

11 . - 140 Tubificid worm, : "140  eeea-

: - Stylodrilus heringianus

10 | 122%%% Midge, ' . B Y N
' . " Chironomus sp. '

Midge, ' o . 750 N
Chironomus riparius - . .

9 100 |, Tubificid worm, 100 -ee--
’ Varichaeta pacifica - , :

8 - 80 Tubificid worm, f - 80 C eaae-
Branchiura sowerbyi : oL
7 80 . Snail, . 80 e
- Amnicola sp. = R ) e -
] 50 Crayfish, . -~ 50 - BEETEEE
: "Orconectes limosus ‘ . .
5 28 - Guppy; : 28 - eeees
Poecilia reticulata - . .
4 20 Crayfish, . 20 eeee-
: - - Faxonella clypeatus . .
'3 . . 10 '~ Amphipod, ‘ ’ : 10 . ee---
. Gammarus sp.
2 : ©3.3 . .- Cladoceran, . ’ 3.7 '4.498
‘ : Daphnia magna
. Cladoceran, 2.9 e
. Daphnia pulex . -
1 2.9 Cladoceran, : 2.9 B,

' Ceriodaphnia reticulata

*. Ranked from most resistant to most sensitive based on Genus Mean Acute’
Value. : ' E - .
** Not used in the calculation of the Final Acute-Chronic Ratio.

- J-4
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. ' ek Th::.s GMAV was not set equal to the lowest SMAV because the spec:.es was
’ not :.dentlfled . ~ : : L
L. FAv = 3.388 ug/L : S ’} :
| cMe FAV/2=1694ug/L
FACR = 3.731
. FCV = FAV/FACR = (3.388 ug_/L)/(s.v;;l) - 0.9081 ug/L = CCC
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- GREAT LAKES WATER QUALITY INITIATIVE:

Tier 1 Aquatic'Life‘Criterion fcr'Nickel.

- The new acceptable acute data for nickel are given in Table K1;
- N0 ‘new acceptable chronic data were found. _These data. were used
with those given in Tables 1 and 2 of the criteria document for
_nickel (U.S. EPA 1986) ' to obtain ‘the values given in Table K2.
Some of the SMAVs in Table K2 differ from those given in Table 3
in U.S. EPA (1986) because preference was glven to "FT,M" tests
in Table K2. Because the tox1c1ty of nickel is hardness-
. dependent, all acute values in Table K2 have been adjusted to a

hardness of . 50 mg/L.

¢

Criterion Maximum Concentration (CMC)

The Final Acute Value (FAV) was calculated using the four lowest .

- Genus-Mean Acute Values in Table K2, resulting in an FAV of 522
ug/L at a-hardness of 50 mg/L. This value did not need to be
lowered to protect a commercially or recreationally important
species of the Great Lakes System. The CMC was calculated by
dividing the FAV by 2, resulting in a CMC of 261 ug/L, as total
recoverable nickel, at a hardness of 50 mg/L. The CMC was
related to hardness using the slope of 0.846 that was derived in
- U.S. EPA (1986) o

O.846(ln.hardness) + 2.255
- € o ,

: Crlterlon Contlnuous Concentratlon (CCC)

Insuff1c1ent chronlc tox1c1ty data were available to calculate a
Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). SMACRs

were available for two freshwater species and one saltwater
species (U.S. EPA 1986). The saltwater ACR was 5.478 and the

three are within-a factor of 6.5. The FACR was calculated as the'

geometric mean of the three ACRs and was 17.99. The FCV =
FAV/FACR = (522 ug/L)/(17.99) = 29.02 ug/L at a hardness of 50
mg/L. This value did not need to be lowered to protect a :
_commercially or recreationally important species of the Great
Lakes System. Thus the CCC was 29.02 ug/L, as total recoverable
nickel, at a hardness of 50 mg/L. The CCC was related to
hardness_us1ng the slope of 0.846: ‘ i

0.846(1n h + 0.0584
cce = e (' ardness)

K-1
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‘fThe Crlterlon

The procedures described in the GLI tier 1 methodology 1nd1cate
that, except pos31bly where a locally .important species is very
sensitive, aquatic organisms should not be affected unacceptably
if the four-day average concentration of nickel does not exceed

the numerlcal value. (1n ug/L) glven by the equatlon

0. 846(1n.hardness) +0.0584
CCC-—e , ' _ :

more than .once every: three years on the average and if the
one-hour average concentration does not exceed the numerlcal

value (in ug/L) given by the equation
_° 0.846 (1n hardness) + 2.255 -
CMC ='e - R

‘more than once every three yeare on the average.
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Table K1. New Acute Values for Nickel '

Species

Acute
Value
(ug/L)

-

Acute
Value
{ug/L) **

' Adjusted43'

Reference

-a-----------------_-------------------------_----..-_..---..-_---------—-------.

Snail, - ' :
Physa gyrina RS

' Amphibod, . E
Crangonyx pseudogracilis’ -

Midge, (1st instar)
Chircnomus riparis

Midge, (1st instar)

. Chironomus riparis

Midée, (1st instar)
Chironomus riparis

Midge, (2nd instar)
Chironomus riparig =

Midge, (2nd instar)
Chirconomus riparig***

Midge, (2nd instar)
Chironomus riparig*s*

Hardness
o {mg/L as
gétPOd* CéCOﬁ

FT,U 26
s,u 50
s,U 55
é,U 55
8,U . 55
s,u s
s,U- ) 55.
S,U. 55

66,100

172,400

81,300

84,900

184,000

150,000

174,000

66,100
66,791
75,002

78,323

169,746

138,380

160,521

Nebeker
et al. 1986

Martin and

Holdich 1986

'Powleslahd'and

Geoxrge 1986 -

Podlesland'and
George 1986

Powlesiand and
George 15986

Powlesland and
George 1986

Powlesland and’
- ‘George 1986

Powlesland and

George 1986

—--------------------_-------_-----------'---------_-_---_----_---- ------------

* S = static, FT = flow-through, U = unmeasured. .
** Adjusted to a hardness of 50 mg/L using a slope of 0.846.

*** Not used in the calculation of the SMAV because data

‘more-sensitive life stage.

D—038777
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Table K2. Ranked Genus Mean Acute Values for Nickel. . . - c ' .

Genus Mean ‘ : . Species Mean Species Mean.'
Acute Value =~ . o Acute Value -Acute-Chronic
Rank* | (ug/L) ** Species - . _ . (ug/L) ** : Ratio
21 73208 © ©  Midge, - . 73208.  =e=--

Chironomus riparis
20 66100 2mphipod, , 66100 g
‘ ‘ ‘ Crangonyx pseudogracilis - -

19 . 43250 Banded killifish, 43250 --e--
. : Fundulus diaphanus ’ .

EE: 40460 Stonefly, L 40460 = eese-
. Acroneuria lycorias ) , . .

17 " 30200 Caddisfly . . 30200 o meee-
: . Unidentified sp. .

16 21320 Goldfish, . ©c 21320 e
Carassius auratus ' )

15 21200 Damselfly, 21200 m-e-s
. *  Unidentified sp. T S

14 14100 ©  Worm, - , 14100 = -----
Nais sp. - ‘
13 13380  Rainbow trout, : © 13380 . -----
‘ Oncorhynchus mykiss _ :
12 13000 Amphipod, R 13000 - . - e----
‘ ' Gammarus sp. : L
11 "12770 - Snail, v - 12770 D eeee-
L ' Amnicola sp. :
10 12756  Pumpkinseed, | 7544  -----
Lepomis gibbosus -- , ‘
Bluegill, 21570 s _
Lepomis macrochirus
) 12180 American eel, ‘ 12180  =----
" ¢ Anguilla rostrata
8 9839 Common carp, ' , 9839  -ee--
C Cyprinus carpio : :
7 9661 Guppy, = - 9661 e
Poecilia reticulata : ) ’ .-
6 8697 White perch, 12790 T
: Morone americana - | v
Striped bass, ' 5914 —--i-

Morone saxatilis

K-4
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Table K2. (Cont.)

Genus Mean' Species Mean

s Acute Value ' '," S Acute Value
- Rank* ©(ug/L) ** Species . (ug/L) **
5 B 6707 Fathead minnow, ) . 6707

Pimephales promelas

4 - - 4636 ‘Mayfly, s 4636
- Ephemerella subvaria .

3 4312 Rock bass, . . 4312
- Ambloplites rupestris

2 1500 Cladoceran, . 2042
Daphnia pulicaria - :

Cladoceran, i 1102

Daphnia magna |

1 416 ° Snail, : 416
Physa gyrina .

Rl e I  ddE TT T  T T E pUA

Species Mean
Acute-Chronic
Ratio

* Ranked from most resistant to most sensitive based on Genus Mean Acute

Value. ,
** At hardness = 50 mg/L.

At‘harqhess = 50 mg/L:

FAV = 522 ug/L_ . ‘ _ ,

CMC = FAV/2 = 261 ug/L

As a function of hardness:
ome _;='.e. 0.846 (1n hardfles.s) + 2,255
FACR = 17.99

At hardness = 50 mg/i:
FCV = FAV/FACR = (522 ug/L) /(17.99) = 29.02 ug/L = CCC

As a function of hardness:

0.84 h + 0.0584 .
cee = e 6 (1n hardness) 0
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GREAT LAKES WATER QUALITY INITIATIVE

Tler 1 Aquatlc Llfe Crlterlon for Parathlon R

No new acceptable acute or chronic data for parathion were found.
Therefore, the data given in Tables 1 and 2 of. the criteria '

" document for parathlon (U.Ss. EPA 1985) were used to obtaln the

values given 1n Table Ll.

Criterion Max1mum Concentratlon QCMC}

‘Some of the Genus Mean Acute Values given in- Table 3 of U. S EPA
."(1985) were changed because of the new taxonomy for salmonids and
because ‘only one value was calculated for the genus Chironomus;

these changes did not affect the FAV. The Final Acute Value
(FAV) was .calculated using the four lowest Genus Mean Acute

' Values given 'in Table L1, resulting in a FAV of 0.1299 ug/L.

This value did not need to be lowered to protect a commercially
or recreationally important specie$s of the Great Lakes System.
The CMC was calculated by dividing the FAV by 2, resulting in a
CMC of 0.06495 ug/L.

Criterion Continuous Concentration (CCC)

Insufficient chronlc tox1c1ty data were available to calculate ‘a
Final Chronic Value. (FCV) using the eight-family procedure. .
Sufficient chronic data were available'to calculate a FCV by .. .
dividing the FAV by the Final Acute-Chronic Ratio (FACR). . Three
Species Mean ACRs were available (Table L1l). The ACRs obtained
with the resistant fishes were much higher than that obtained .
with the sensitive cladoceran. To make the FACR appropriate for'
sensitive species, it was set equal to the ACR of 10.10 obtained
with the cladoceran. The FCV = FAV/FACR = (0.1299 ug/L)/(10.10)
= 0.01286 ug/L. This value did not need to be lowered to protect
a commer01ally or recreationally important species of the Great
Lakes System. The CCC was 0 01286 ug/L. . ) .

The Criterion

The procedures described in the GLI Tier 1 methodology indicate
that, eéxcept possibly where a locally important species is very
sensitive, aquatic organisms should not be affected unacceptably
if the four-day average concentration of parathion does not
exceed 0.01286 ug/L more than once every three years on the

average and if the one-hour average concéntration does not exceed

0. 06495 ug/L more than once every three years on the average.’
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Table Ll. Ranked ngus.Mean Acute Values for Parathi§n:ff

Genus Mean - ‘Species Mean  Species Mean
: Acute Value - ’ . ' .Acute Value . Acute-C@ronlc»
Rank* . (ug/L) o Species . o (ug/L) ' ~ Ratio
31 5,230 Tubificid worm, 5,230 °  e----
' ' " Tubifex sp. ' .
30 5,230 Tubificid worm, : 5,230 T eeees
y oo , Limnodrilus sp. . . ' -
29 - 2,650 Channel catfish, . 2,650 ° eeee-
Ictalurus punctatus -0
28 - 2,223 °© - Goldfish, 2,223 - ——---
: Carassius auratus :
27 1,838 Brook trout, . 1,760 - - ee---
. o Salvelinus fontinalis .o
Lake trout ' : ' 1,920 S ==
Salvelinus namaycush . :
. 26 1,510 Brown trout, 1,510 00 ~e---
: Salmo trutta C )
25 1,486 . Cutthroat trout, , 1,560 . 0 ee---
' Oncorhynchus clarki :
Rainbow trout, . ' 1,415 . - ee-e-
‘Oncorhynchus gairdneri o : o
- 24 1,130 . Isopod, E o , ' '1,130 : o eeees
. Asellus brevicaudus coL .
23 1,000 Western chorus frog, =~ 1,000 = . "' Ep—
- .Pseudacris triseriata
22, . 839.6 ' Fathead minnow, 839.6 79.45%*
: Pimephales promelas . '
21 . 688.7 Green sunfish, . 930 . [
Lepomis cyanellus ' ’ :
’ ‘Bluegill, ' 510 2121%%
Lepomis macrochirus ‘
20 . . 620 Largemouth bass, ST 620 . meee-
" Micropterus salmoides -
19 © 320  Mosquitofish, o . 320 0 eee--
’ ‘Gambusia affinis . .
18 <250 ' Crayfish, : <250 feee-
Procambarus sp. ' :
17 ' 56 ' Guppy, ' ] 56 ' —.——--

Poecilia reticulata

o L-2
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. .Tabie'-Li.

(Cont.)

Genus Mean
Acute Value

(ug/L)

Species Mean
Acute Value:

' Species

(ug/L);

Species Mean
Acute-Chronic
Ratio

L R T T i T I R i T R A A

14

13

12°

11

10 .

2.739
2.227

1.697%**

.

1.127

0.8944

0.7746

0.64

0.47

Mayfly,
Hexagenia bilineata

Beetle,

Peltodytes spp.

Stonefly,

-Pteronarcys'californica

Stonefly,
Pteronarcella badla

Damselfly,

- Lestes congener

Stonefly, :
Acroneurla pac1f1ca

Prawn,
Palaemonetes kadlaken51s

Mayfly, .
Cloeon dipterum

Midge,
Chironomus tentans

Mldge,
Chironomus rlparmus

Stonefly,
Claassenia sabulosa

Amphipod,

Gammarus fasciatus

_ Amphipod, . : -
.Gammarus lacustris

Phantom midge,
Chaoborus sp.

Cladoceran,
Daphnia magna

Cladoceran,
Daphnia pulex

Damselfly,
Ischnura vertlcalls

Claddceran,
Simocephalus serrulatus

L-3
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2.9
2.73%
2.227

31

1.697

0.60

-----
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Table L1l. '(Cont.)'

Genus Mean . .. . . - - Species Mean Species Mean

o Acute Value . - -. ' - Acute Value Acute-Chronic
. Rank* - (ug/L) + . Species - ) ) {ug/L) Ratio
1 . 0.04 - - Crayflsh 3 . . 0.08 . ==e--

Orconectes nals

* Ranked from most re51stant to most senSLtlve based on Genus Mean Acute

Value. - .
**  Not used in the calculatlon of the Flnal Acute- Chronlc Ratio.

*%* This GMAV was set equal to the lower SMAV due to the large range in the
SMAVs in this genus. : :

FAV = 0.1299 ug/L

cMC

tt

"FAv/2 = 0.06495 ug/L’
FACR = 10.10 ’ |
FCV = FAV/FACR = (0.1299 ug/L)/(10.10) = 0.01286 ug/L = CCC
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GREAT LAKES WATER QUALITY INITIATIVE

Tier 1 Aquatic Life.Criterion‘fer Pentachlorophenol

" No new acceptable acute or chronlc data for pentachlorophenol
" were found. Therefore, the data given in Tables 1 and 2 of the

.criteria document for pentachlorophenol (U.S. EPA 1986) were used
to obtain the values given in Table Ml. ~Because the toxicity of
pentachlorophenol is pH-dependent, all acute values in Table Ml

‘have been adjusted to a pH of 6.5.

. Criterion Maximum Concentration (CMC)

Some of the Genus Mean Acute Values given in Table 3 of U.S. EPA
(1985) were changed because of the new taxonomy for salmonids and
because the values for Jordanella floridae and Rana catesbeiana

-had been incorrectly adjusted to a pH of 6.5 and because the SMAV

‘for Gammarus pseudolimnaeus had been calculated'incorrectly. The

Final Acute Value (FAV) was calculated using the four lowest

- Genus Mean Acute Values given in Table M1, resulting in a FAV of
10.56 ug/L at a pH of 6.5. This value dld not need to be lowered
to protect a commercially or recreationally important species of -

the Great Lakes System The CMC was calculated by dividing the
FAV by 2, resulting in a CMC of 5.28 ug/L at a pH of 6.5. The
CMC was related to pH using the slope. of 1.005 that was derived
in U.S. EPA (1986) .

. 1.005 (pH) - 4.869
CMC = e _(P . ,

' Crlterlon Contlnuous Concentratlon {CCC)

Insuff1c1ent chronlc tox1c1ty data were avallable to calculate a
Final Chronic Value (FCV) using the eight-family procedure.
Sufficient chronic data were available to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). Six

 Species Mean ACRs were available (Table M1), but two of them were

"greater than" values. The range of the other four was less than

a factor of 6. The FACR was calculated as the geometric mean of -

the four similar SMACRs and was 2.608. The FCV = FAV/FACR =

(10.56 ug/L)/(2.608) = 4.049 ug/L at a pH of 6.5. This value did

not need to be lowered to protect a commercially or
.recreationally important species of the Great Lakes System. The
CCC was 4.049 ug/L at a pH of 6.5. The CCC was related to pH
using the slope of 1.005: o L

. 1.005(pH) - 5.134
CCC =e (pH)

D—038786
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The Criterion . i~ . N - o .
The procedures described in the GLI Tier 1 methodology indicate |
that, except poss1bly where a locally important species is very -
sensitive, aquatic organlsms should not be affected unacceptably
if the four-day average concentration of pentachlorophenol does
not exceed the numerlcal value (1n ug/L) given by the equation

1.005 (pH) - 5.134
CCc = e S(p )

more than once every three years on the average and if the
one-hour average concentration does not exceed the numerlcal

value (in ug/L) given by the equatlon

1.005 (pH) - 4.869
CMC = e 5 (pH) o

' more than once every three yedrs on the average.
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Table M1. ‘Rgnkéd Genus Méah,Acute'yaiues for Pentéchlérophen61

D I R e e il i T T T N i R A A I I I I I I NI I 2 I

30

28

- 27

26

25
24
23
22
21
£ 20
19

- 18

Génus Mean o
Acute Value . .
(ug/L) **

>43920
11260
10610

417.7

408.2 -

' 403.2

361.6

'317.5

306.7

224.2

195.4 .

182.5
172.1
155.9

132.1

Species
Crayfish,
Orconectes immunis

Midgel.]

‘ Tanytarsus dissimilis

SCiomyzid; h
Sepedon fuscipennis

Tubificid worm,
Rhyacodrilus montana
Tubificid worm,
Stylod;ilus heringianus
Snail;

Gilila altilis

. Tubificid worm,

Spirosperma ferox
Tubificid worm,
Spirosperma nikoiskyl
Tubificid worm,
Quistadrilus multisetosus

“Flagfféh,

Jordanella floridae

Tubificid‘worm,
Tubifex tubifex

Guppy, ;.
Poecilia reticulata

Tubificid worm, -

Limnodrilus hoffmeisteri .

Amphipod,

Crangonyx pseudogracilis .

Tubificid worm,
Branchiura sowerbyi

Snail,
Physa gyrina

D—038788

,'Spéciéé'MEan Speciés Mean
Acute Value

Acute-Chronic

(ug/L) ** Ratio -,

>43920 S e
11260 ﬁ EEEEE
10620 - meee-
417.7 ST

. 408.2 , “}-f--
463.2 -----
239.5 e
545:8 e o
gi%.s ------

306.7 ‘-j -

554.2 e
195:; ------

182.5 = -----
172.1 eeee-
155.9 e

132.1 510,27 % %%
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‘Table M1. . (Cont.)

" Genus Mean L ' ' . Species Mean Species Mean

L Acute Value : : ~ Acute Value Acute-Chronic
Rank* (ug/L) ** " “Species : .. {ug/L) ** Ratio
17 . 105.0 Largemouth bass, - ke 105.0  =----

Micropterus salmoides

16 91.48 . Amphipod, < . - 91.48 —————
. Gammarus pseudolimnaeus - ' E o

s . ' . 87.48 ~ Amphipod, o . 87.48 D eeea-
; Hyalella azteca ‘ o . ‘

14 ' 78.10 Cladoceran, . 30.83.
. ' Daphnia pulex '
B a " Cladoceran, S 67.15 - .2.5
_Daphnia magna : ‘ : ’ .

13 67.13 Cladoceran, ) . 67.13 >15.,79%*%*
' : - Ceriodaphnia reticulata : -

12 " 65.53  Goldfish, . 65.53 aeme-
. Carassius auratus :

11 © 63.11 Fathead minnow, B ‘ 63.11 4.535
: Pimephales promelas . )

10 . 60.50 Mosquitofish, ... . 60.50 @ -e---
B - Gambusia affinis = . o ‘
9. . 60.43 Snail, ' _ ©60.43 ¢ cemee-
- ' Aplexa hypnorum - . .

8 - - 58.47  Tubificid worm, . | 58.47 - L ee---
. Varichaeta pacifica

7 . 57.72 Cladoceran, : 57.72 . 0.8945
‘ . Simocephalus vetulus - : ,

6 56.41 = Bluegill, ' '  56.41 @ -----
: . Lepomis macrochirus -

S . - 34.13  Brook trout, ' . 34,13 -----
Salvelinus fontinalis ' ' . .

4 © 33.91  Bullfrog, _ © 33.91 -——--
: Rana catesbeiana .
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‘At pﬁ = 6.5:

‘As a function of pH:

~

]

Table M1. (Cont.)

Genus Mean :') SR S 'Species Mean Species Mean

. Acute Value . C e - ‘Acute Value Acute-cpronic
. Rank* (ug/L) ** . Species - . . - {ug/L) ** . Ratio
3 31.26 Rainbow trout, L " 35.34. . 4.564

Oncorhynchus mykiss

Coho salmon, - 31.82 2 eea=-
Oncorhynchus kisutch '

Sockeye salmon, T .32.85
Oncorhynchus nerka . : : .,

Chinook salmon, 25.85
Oncorhynchus tshawytscha

2 26.54 Channel ‘catfish, . . : : 26.5¢ -----
Ictalurus punctatus . SR '

1 ' 4.355° Common carp, ‘ ' 4.355 cee--
: °  Cyprinus carpio : : '

O R R S e e e N s E E R e C ;e . . CrECErErR e r TS cr e e eee e, .. o eEn e n_ . .- .S e R e e """ ® - -

* Ranked from most resistant to most sensitive based on Genus Mean Acute
Value. ) :

.*% At pH = 6.5. - :
| *** Not used in the calculation of the Final Acute-Chronic Ratio.

FAV = 10.56 ug/L
CMC = FAV/2 = 5.28 ug/L

' 1.005 (pH) - 4.869
oMC = e 5 (pH) 69

FACR = 2.608

At pH = 6.5:

FCV = FAV/FACR = (10.56 ug/L)/(2.608) = 4.049 ug/L = CCC

As a function of PH:

1.005 H) - 5.134
CCC = e (pH)
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GREAT LAKES WATER QUALITY INITIATIVE

Tler 1 Aquatlc Llfe Crlterlon for Selenlum

A}

Thé new acceptable acute data for selenium are given in Table o1;

no new acceptable chronic data were found. -These new data were
used with those glven in Tables 1 and 2 of the criteria document

+ for selenium (U.S. EPA 1987) to obtaln the values-‘given in Tables.

02 and 03.
Seléhium(iv):

Criterion Maximum Concentration (CMC)

The Final Acute Value (FAV) was calculated using the four lowest
Genus Mean Acute Values given in Table 02, resulting in a FAV of.

' 371.8 ug/L. This value did not need to be;lowered.to protect a .-

commercially or recreationally important species of the Great
Lakes System. .The CMC was calculated by dividing the FAV by 2
resulting in a CMC of 185. 9 ug/L

Criterion Continuous Concentratlon (CCC) .

Insufficient chronic toxicity data were available to calculate a
Final Chronic Value (FCV) using the eight-family procedure.

Sufficient chronic data were available to calculate a FCV by

dividing the FAV by the Final Acute-Chronic Ratio (FACR). Four

Species Mean ACRs were available (Table 02), but the one’

determined with the acutely resistant species was higher than the
other three; the three were within a factor of 2.4. The FACR was
calculated as the geometric mean of the three and was 7.998. The
FCV = FAV/FACR = (371.8 ug/L)/(7.998) = 46.49 ug/L. As in U.S.

EPA (1987), this value was lowered to 27.6 ug/L to protect the

commercially and. recreatlonally important rainbow trout. The CCC
was. 27.6 ug/L. ' . , C :

Séleﬁium(VI):

Criterion Maximum Concentration (CMC)

The Final Acuté Value (FAV) was calculated‘usingfthe four lowest
Genus Mean Acute Values given in. Table 03, resulting in a FAV of
25.066 ug/L. This value did not need to be lowered to protect a

commercially or recreationally important species of the Great:

Lakes System., The CMC was calculated by leldlng the FAV by 2,
resulting in a CMC of 12. 533 ug/L

Crlterlon Contlnuous Concentratlon (cce)

. N-1
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. Insufficient chronlc tox1c1ty data were available to calculate a -’ .
Final Chronic Value (FCV) using the eight-family procedure. : S
Sufficient chronic data were available to calculate a FCV by
dividing the FAV by the Final Acute-Chronic Ratio (FACR). Three

. Species Mean ACRs were available (Table 03), and they increased
as the acute sensitivities of the spec1es increased. To make the
FACR appropriate for sensitive species, it was set equal to the
SMACR of 2.651 for the sensitive Daphnia magna. The FCV =
FAV/FACR = (25.066 ug/L)/(2.651) = 9.455 ug/L. This value dld
not need to be lowered to protect a commercially or

‘recreationally important species of the Great Lakes System. The

‘,ccc was 9.455 ug/L. © .

Total selen;um

As discussed .in U.S. EPA (1987), field studies conducted on
Belews Lake in North Carolina suggested that selenium might be
more toxic to certain species of freshwater fish than had been
observed in laboratory chronic toxicity tests. Based upon these
field studies and some laboratory studies, ‘the 'CCC for total ‘
selenium was set at 5 ug/L. The Final Acute-Chronic Ratio for

total selenium was calculated as.the geometric mean of the six i
ACRs in Tables 02 and 03 that are between 2.5 and 16.5 and was
7.737. The FAV was calculated by multiplying the CCC by -the FACR
and was 38.68 ug/L The CMC was calculated by dividing .the FAV
by 2, resulting 1n a CMC of 19. 34 ug/L as total recoverable

selenlum \

The Criterioh - g o, S ‘.‘_ B  ~.‘

The procedures descrlbed in the GLI Tier 1 methodology 1nd1cate
that, except p0551bly where a locally important species is very
sensitlve, aquatic organisms should not be affected unacceptably
if the four-day average concentration of selenium does not exceed
-5 ug/L more than once every three years on the average and if the
one-hour average concentration does not exceed 19.34 ug/L more
than once every three years on the average. :
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. "Table Ol. New Acute Values for Selenium -
: R e : Acute Value . -
Species . . Method* . Chemical . (ug/L) Reference
Claddceran, - . s, U ' Na-selenite 680 Johnston 1987 -
Daphnia magna ' [Selenium (IV)] S )
"Claéiocerén; s,U Na-selenate . 750 Johnston 1987

Daphnia magna -

| [Selenium(VI)]
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Table 02. ﬁanked Genus Mean Acute Values for'Selenium(IV) :

Genus Mean -~ - - . . Species Mean Species Mean

- Acute Value - ' ‘ . Acute Value Acute-Chronic .

Rank* (ug/L) Species ‘ (ug/L) . Ratiol IR

22 ' 203000 Leech, ./ . g . 203000 - eeee-
. Nephelopsis obscure i .
21 42500 .  Midge, - - 42500 e
: Tanytarsus dissimilis . .
. 20 35000 Common carp, 35000  ---e-
o Cyprinus carpio . - ~

+ 19 34910 Snail, . ' : ) 34910 000 ee---

Aplexa hypnorum

18 - 30176  White sucker, - AR 30176 el
: " -Catostomus commersoni : : )

17 28500 Bluegill, o : ) _23500 ‘ —.——--
. Lepomis macrochirus o

16 . 26100 Goldfish, = = . 26100 T
‘ . ' Carassius auratus - . :

15 25934 - Midge, ' : 25934  e---- ‘
. Chironomus plumosus - - :
14 ‘ 24100 Snail, . - 24100 ¢ eeee-
‘ Physa sp. I ' . ST
13 ‘13600 Channel catfish, ° 13600 = ----- _
s : Ictalurus punctatus ' ) ..
12 12600 Mosquitofish, - 12600 L e

Gambusia affinis

11 11700 'Yellow Perch, - 11700 e
. . Perca flavescens " -

10 . 10490  Rainbow Trout, ' 10490 - 141.5%*
* Oncorhynchus mykiss - ) ' B .

9 ’ 10200 Brook trout, ’ 10200 Comeee-
°  Salvelinus fontinalis ) .

8 . 6500 Flagfish, o - . 6500 R —
Jordanella floridae . ‘

7 2704 . Amphipod, . - : © 2704 . eeeee
- -Gammarus pseudolimnaeus ' S

6 1796 . Cladoceran, 834 . 13.31
Daphnia magna :

" . Cladoceran, - 3870 5.586
Daphnia pulex -
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. - A'_T_able 02. (Cont.)

1

Genus Mean r - . Species Mean . Species Meai}'
g Acute Value : : . Acute Value Acute-Chronic
Rank* - (ug/m) . Species S (ug/m) . A Ratio
5 . 1783 ' Striped bass, 1783 meees
. Morone saxatilis .’ s E
4 1700 Hydra, - ‘ v T 1700 “eee
' ' ’ Hydra sp. . N : : .
3. 1601 . Fathead minnow, ' 1601 © 6.881
' : Pimephales promelas : .
2 ' <603.6 Cladoceran, ° -~ <603.6 P
+  Ceriodaphnia affinis.
"1 . . 340 Amphipod, . : ‘ T340 teom=-

. Hyalella azteca

i e T T T T O i e i R e e A I I I AR I A K dadia i IR

* Ranked from most resistant to most sensitive based on Genus Mean Acute

Value.
** Not used in the calculation of the F:Lnal ‘Acute-Chronic Ratio.

FAV = 371.8 ug/L

. oMe

f‘AV/z = 185.9 ug/L

FACR = 7.998 o

FCV = FAV/FACR (371 8 ug/L)/(7 998) = 46.49 ug/L
: Lowered to protect ra:.nbow trout:

FCV = 27.6 ug/L = CCC -
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Table 03."R34ked Genus Mean Acute Values for Selenium(VI)

Genus Mean . . . : Species Mean - Species Mean
. Acute Value R . S . Acute Value . Aqute-Chronic :
Rank* . (ug/L) ~ - ‘Species . o (ug/L) Ratio -~ : b
11 442000 Leech, - 442000 T e
o . Hephelop61s obscura . : :
10 193000  Snail, : 193000 R
' : e Aplexa hypnorum : ' - S
9 - 66000 Channel catfish, . . . 66000  eedas
- . Ictalurus punctatus . . A
‘8 63000 " Bluegill,. 63000 ——--
. Lepomls macrochlrus , o .
7 47000 Ralnbow trout, . , . 47000 .+ 16.26.°
. . Oncorhynchus mykiss : o R
6 20000 Midge, . 20000 BEETEETY
' Paratanytarsus parthenogeneticus :
5 7300 . Hydra, . ' : 7300 - e
- g Hydra sp. ' ' - .
4 5500 Fathead minnow, i 5500 9.726

Pimephales promelas

3. 760 . amphipod, : 760 e
. Hyalella azteca S ' o

2 550.1  Cladoceran, - 1230 .  '2.651
' Daphnia magna o

Cladoceran, . _ 246 T edeaa
Daphnia pulicaria e Lo

1 65.38 Amphipod, E 65.38  ----- ‘
. : e Gammarus pseudolimnaeus: o ,

il I I R I I i T e T T T e T T T P IR

* .Ranked from most re51stant to most sensitive based on Genus Mean Acute
Value. : ’

FAV = 25.066 ug/L

|

cMC

FAV/2 = 12.533 ug/L
FACR = 2.651 ' _
FCV = FAV/FACR = (25.066 ug/L)/(2.651) = 9.455 ug/L = CCC
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GREAT LAKES WATER QUALITY INITIATIVE

. Tier 1 Aquatic Life Criterion for. Zinc

' The new acceptable acute data for zinc ére'given in Table P1; no

neéw acceptable chronic data were found. These data were used

with those given in Tables 1 and 2 of the criteria document for
zinc - (U.S. EPA 1987) to obtain the values given in Table Pp3.

Because the toxicity of zinc is hardness-dependent, all acute

“'values in Table P2 have been adjusted to a hardness of 50 mg/L.

‘Criterion Maximum Concentration (CMC) L .

‘The Final Acute Value (FAV) was calculated using the four lowest

Genus Mean Acute Values in Table P2, resulting in an FAV of 133.2
ug/L at a hardness of 50 mg/L. This value did not need to be
lowered to protect a commercially or recreationally important- .
species of the Great Lakes ‘System. The CMC was calculated by -
dividing the FAV by 2, resulting in a CMC of 66.s¢ ug/L, as total
recoverable zinc, at a hardness of 50 mg/L. The CMC was related
to hardness using the slope of 0.8473 that was derived in U.s.
EPA (1987): ) : S :

0.8473 (1n hardness) .+ 0.884
CMC = e ‘ (1n : ) T

Criterion Continuous Concentration (CCC),'f

Insufficient chrbnic toxicity_data were a&ailable to calcuiate_aﬂ“
Fina; Chronic Value (FCV) using the eight-family procedure. L

dividing the FAV by the Final Acute-Chronic Ratio (FACR). SMACRs
were available for seven species (Table P2), but three were for
resistant species and one was a "less than" value. The other
three were within a factor of 10.4. The FACR was calculated as
the geometric mean of the three SMACRs and was 1.994. According
to the GLI tier 1 methodology, the FACR cannot be less than 2.
The FCV = FAV/FACR = (133.2 ug/L)/(2) = 66.6 ug/L at a hardness
of 50 mg/L. This value did not need to be lowered to protect a
commercially or recreationally important species of the Great
Lgkes System.( Thus the CCC was 66.6 ug/L, as total recoverable
2inc, at a hardness of 50 mg/L and equals the CMC. The CCC was -
related to hardness using the slope of 0.8473: ’

' 0.8473 (1n hardness) + 0.884
CCC = e - o .

When it equals the CMC, the CCC is irrelevant because the CMC has
a shorter averaging period. , ' . ' :

- 0-1
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The Crlterlon

The procedures descrlbed ‘in the GLI tier 1 methodology indicate
that, except poss1bly where a locally important species is very
sensitive, aquatic organisms should not be affected unacceptably
if the one-hour average concentration of zinc does not exceed the

numerical value (in ug/L) given by the equation

0.8473 (1n hardness) + 0.884
.CMC:e. . Sl .

"more than once every three years on the average.
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.+ Table“P1. New Acute Values for Zinc -

' st ' Adjusted

. . ,Hardness . Acute . Acute

. ' ) - . (mg/L as Value - Value L
Species Method* - - CacCo;) {(ug/L) (ug/L)** _ Reference
Frog, S s,M, _100 34500 19176 . Dawson .
Xenopus laevis . et al. 1988
Cladoceran, s,U . © 300 1100 241 " Berglind and

' . - ‘ : ' - Dave 1984

Daphnia magna

LI R R I I i i I T T R T I it T NI

T * 8§ = Stétic, M= measured, U = unmeasﬁred.
** Adjusted to a hardness of 50 mg/L using slope = 0.8473.

D—03880 1
D-038802



Table P2.  Ranked Genus Mean Acute Values fd;'zinéfi'ﬂ

s

‘Genus Mean oL - ° Species Mean Species Mean

’ " Acute Value . ) ) o Acute Value Acute-Chronic
Rank*  (ug/L)**  .Species ‘ T 0 (ug/L) ** Ratio’
36 88960 ‘Damselfly, ‘ . 88960 . - R
C . . . Argia sp. .
'35 - 19800  Amphipod, Co . 19800 eede-
' ‘Crangonyx pseudograczlls ‘ .
32 . 19176 ° Frog, . ‘ : 19176 SR
) S - Xenopus laevis S
33 " 18400 Worm, : © 18400 T e
SR : Nais Sp. ‘ ’
32 . 17940 Banded killifish, . 17980 --e--

) ~Fundulus dlaphanus
31’ 16820 -  Snail, B 16820 © - eeee-
T ' «+ BAmnicola sp. . o
‘30 . "13630 American eel, ., & 13630 . BT
, ’ - Anguilla rostrata C .

29 . 10560 Pumpkinseed, - 18790 - ---e-
- Lepomis gibbosus ' - :

Bluegill, - © 5937 . =---:

-Lepomis macrochirus” : B :

28 . 10250 . ° Goldfish, A - 10250 e

' ‘ . Carassius auratus : L

27 9712 _ Worm, - L 9712 - .
: Lumbriculus varlegatus : .

26 8157 . Isopod, PP 5731 @00 eeee-
- Asellus bicrenata ' - N

Isopod, . 11610 --—---
Asellus communis -

25 8100 Amphipod, ' 8100 = -----
Gammarus sp. ' ‘ .

28 7233 - Common carp, " 7233 e ’ B
Cyprinus carpio o .

23 6580 . Northern squawfish, ~ 6580 Rl
v Ptychocheilus oregonensis ’

22 6053 ° Guppy, 6053 = --e--
. Poec111a retlculata R
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.}' , Table P2. (Cont.) et T , -

» . Genus Mean , o Coe Species Mean Species Mean

Co Acute Value .. . . - o : - Acute Value Acute-Chronic
Rank* - (ug/L)*~* Species . ‘ (ug/L)** : Ratio
-21 " 6000  Golden shiner, . 6000 e
T Notemlgonus crysoleucas : -
20 ' 5228 White suckez, ' ' 5228 ©  ==e--
' ' Catostomus commersoni Lo L
19 " 4900 Asiatic clam, - . 4900 @+ e----
7 g : : Corbicula fluminea S
18 4341 "Southern platyfish, - 4341 e-e--
Xiphophorus maculatus '
'17 - 3830 . Fathead minnow, ' . 3830 5.644%%%
Pimephales promelas L . :
16 = 3265 . Isopod, " 3265 mee--
- Lirceus alabamae ‘
15 ' 2176 ©  Atlantic salmon, . 2176 _ R
o . i Salmo salar . .
. 14 © 2100 Brook trout, . 12100 | 2.335%k%
N : * Salvelinus fontinalis ' . :
13 1707 _ Bryozoan, : - arer S
: Lophopodella carteri : T
12 . 1672 _ Flagfish, ' 1872 ¢ 41.2%%x -
. " 'Jordanella florldae I
i1. 1607 Bryozoan, ' . . 1807 eeee-
o ". . Plumatella emarglnata- -
10 1578 Snail, - ' " 1578 Tl eeee-
) Helisoma campanulatum C s "
9 : 1353 . Snail, - 1683 e

- Physa gyrina

Snail, a o 1088 : S
Physa heterostropha- ' :

8 1307 Bryozoan, ' 1307 . eeees
" . ° _Pectinatella magnlflca : ‘

7 >1264 Tubificid worm, . >1264 [
- Limnodrilus hoffmeisteri : )
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i

Table'Pz. {(Cont.

.~ Genus Mean‘:. T : " - . . Species Mean’ Sﬁecies Mean
- Acute Value BN - Acute Value Acute-Chronic .
Rank~* © (ug/L) ** Species . .o (ug/L) ** ~ Ratio
6 931.3 Rainbow trout, . . 689.3 1.554

5 790

4 299.

3 © 227,

2 119,

1 93

L Ranked'frém
- Value.

hald At hardness
**%* Not used in

At hardness = 50

FAV

CMC = FAV/2 =

As a function of

‘Oncorhynchus mykiss

Coho salmon, ' ‘1628 Rp—
Oncorhynchus kisutch . -

'Soékeye salmon, . " 1502 ,1 . <6.074%%%
Oncorhynchus nerka

Chinook salmon, ) 446.4 0.7027
Oncorhynchus tshawytscha : o o

Mozambique tilapia, . n 790 - ' .- -
Tilapia mossambica : o 0

8 * Cladoceran, . 355.5 7.26
Daphnia magna : i

Cladoceran, ' . 252;3 .....
Daphnia pulex g

8 Longfin dace, 227.8 . eemaa
Agosia chrysogaster =~ - ‘

4 = Striped bass, ©119.4 ——an
-Morone saxatilis . .

.95 Cladoceran, : Co174.1 - 7----.:

Ceriodaphnia dubia

Cladoceran, 50.70 .
Ceriodaphnia reticulata : - ]

most resistan; to most sensitive based on Genus Mean Acute

= 50 mg/L. . , .
the calculation of the Final Acute-Chrogid Ratio.

mg/L:

133.2 ug/L

66.6 ug/L
hardness:

. 0.8473 (1n hardn + 0.884
oMe = e ‘ n hardness)

0-6
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FACR = 1.994 ',bllzt“ was ;'r.;atis'el'cl. 'to..2 o ’ ' ;:A S
At hardness = 50 mg'/L:‘f_' _ : oo : _
% FCV = FAV/FACR = (133.2 ug/L)/(2) = 66.6 ug/L = CCC
As a ftlmctio'n'ofvhar;iness: o | o :
. | - S CCC'=eO'8,473 ('11:1'hardr.195"'s) +0.884
o
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