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SUMMARY
In &n effon to sealst the states in mpllnn the National water quality criteris to locel conditions,
EPA hes proposaed & sarles of Ona of the ralerred Lo as tha
Stute Spechen | Mllulhl wator udl!rcdtlrlllolﬂm:llhulm

residant apecies composition. With the protocol, stale water guality criterla may be calculated withoul
the need for additional loxicity testing.

The state Spacies m Protocol Je Imp In this report, The report In-
cludes: a survey of the p in the United States of 85
freshwaler species in (he nalional dl!lhllrmdamuldbn of stale water qualily criteds for 21
losie chemicals whose nallonal water quality critera Nave been published by EPA

Only five parcent of tha 21 chemicals have mal the datn on tha natlonal
laval. Tha stats dala base ia used lo recaloulate the maximum waler guality criteds sven when all of
iha dats requirsments ame nol salisfied. Sixiy-Tive percent of these hava state criterla which are mors
siringant than the natlonal criteris. Tha critaria have besn ob-
tained by extrapalation for 8l cases but two (copper critera for Malne and New York). The validity of
the state water quality criteris is largefy dependent on the comect representation of the senallivity of
the state resident population by the resident epacies daia base, Within the framework of the curent
guidelines and the resideni species recaiculation mathod, the results of (his sludy may always be
modified with sdditional toxicity data.

SECTION 1
INTRODUCTION
11 BACKQROUND

In the Federal Feglster of 28 N bar 1680, the Agancy (EPA) sn-

d tha of criteris for 84 of tha 85 pollutants designated as toxic undar
Saction 308 () (1) of tha Clean Water Act. Waler quahity criteria for 25 of hess 65 dasignated
poilutants ware first published In “Quality Criterla for Water™ (U.S, EPA, July, 1678), Ihe "Red Book." In
& continuing etiorl, EPA has revised and expanded he original water quelity crileria for the designated
toxic poliutents (43FR21508, WM THTE; 4IFR1I028, 5JI.I|Y 1978, A4FR15828, 15 March 1878), laading
1o tha | ity of the criteria d d in 1980,

Numarical natipnal water guslily critera have besn derived by EPA for 21 of the 85 chamicais ac-
cording la guidelinas alsc publishad in the Faderal Regiater of 28 November 1980 (45FRTB316), Thase
nationsl :ﬂllﬂlmhlldmnltllmmm mmmm. Ilhulﬂuy\lﬂhlnﬂclyoi
nqustic spacies w masts the Section
21 1?‘

dification to tha g in ihe Federal Register Includes: uee of
family rather than species as tha biclogical unit upon which the Final Acute Value (FAV) and {ha Final
Chronic Valua (FCV) are basad; a changa In tha minimum data requirement; &nd & change In the
method of alysin usad for the FAY and FCV. The remalning seclions of this
repori, wmwm are based on this revised methodology.

In recognition of the fact that local snviropmantal conditons may alfect the loxicity of & paliu-
Lant, EPA intends 1o giva fexibility 1o the states in the appiication of the published national weter
quality Crilana by giving Inem e oplion of modifying INe CITeNE INTOUGN & Sile-apaciiic AnaIysis, In
the context of this report, the tem “sits-specific” will ba ussd synonymously with the term “siate

specific.”
n an wifort (o essisi the siates In umlng the national erlloﬂl ln local conditions, EPA hes
d a serles of (Figure 1.1} y the based watsr quality criteria may bs
modilisd by taking local In species and water v Into sccount, The (it
protocol,

wihich |a deaigned to mmmmmm:.m\m!h!mmmollhu
. This protocol will hencalorih be refered lo as the of

Illllrlwdlibn-ﬂm

* & survey of the on ihe ge lcal di In the United Siates of sslecied reshwsle:

fish and Invarisbrales, and

= & racalculalion, based on Lha aguatic spacias resident in & glvan state, of the siats water quality

critaria for tha 21 chemicals whose natlonal waier quality criterla have bean published.

12 ORGANIZATION

The mathodology used In thia report |18 butlined in Section 2. The results ara presanted In Section
2 and In the Appendices. A discussion of iha results will ba found In Ssction 4.
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BECTION 2
APPROACH

21 THE TWO-NUMBER CRITERION

Tha national criteria for the protection of freshwatar lqulue Iln lo-ulu both maximum and
30-day everage values (the two-number The above the
wmm«rwmhllmilnunmmmmmmulmm This two-number,
ihres-part formal of numerical water quality crileria i Imended to m ndequale mhclhn for
muumlummmlm—!mm and
m 0 Tha two-number criteris wer

darived using tha ravised mathodologles (G di In Section 1

211 The Maximum Valus Criterion

Tha maximum value criteron (slso refermed 1o as the Final Chronic Value, FOV) ls obtained by
mmwmvmmwwlmwﬂutuuuwmmrmu
defined ea the value which will prolect ¥ percent of Ihe squalic orper Tamilia in e
bass from acule Toxdcity.

The acute loxicity data used for the calculation of ine FAV should cover st lasst sight differant

1. the Saimonidas in the class
2. one otther (preterably warm famity In the ciasa Osteichiyes,
3. one other family in the phylum e,
4 ap log
a.mmuammm"mmul
8. an inanct fa.g. mayfly, trag ¥, sionefty, aqullo, midge, eic ),
r.- iy A Ch o Ratitecs, o e,
llWhmmdMummmmm

212 Tha 30-Dwy Averags Critarion

The 30-Oay aversge valus |s defined a3 [he lowesl of Ibe loliowing: Final Chronic Velus (FCV),
Final Plant Valus (FPV), and Final Resicue Value (FRVL Tha FCV may be defined by any of the fotlow-
Ing:

1. the valus which will protect 365 parcent of [he nations! par from toxicity,
with (he national squatic o by e species In tha national
chronic loxicity dats base; of,

e



2. the value obtained from dividing tha FAY by the sculschronic ratie; of,

A, the spacies maan chronic value of an Important spacies, such &8 & commarcially or recros- Tabla 2.1 National 30-Dey Average Criteria

tionally Important spacien. Final  Final

The ecutechronic ratio (s the ive value which ch the acuts Itivity of & Final Chronic Value' Residus  Plani  30dey

wpecies relative to He chronla toxicity, Chomical ~ Type?  Type?  Typed Valve Value Aversge
The FPV Is defined as the lowas! value in & chronic tesl with an aquatic vascular plant of In & fegll L gt o) gl

#B-hour or longar last ﬁ!hmllﬂ.'ﬂnm s uloumld by dividing & maximum permiasibla tlssue

by #n Aidrin - -~ - - ) =
111-MMdMWmmmlmmﬂlmm.mmmwlehﬂn s 5 -Ha- - i = o
2.1, Thrs I8 no 30-day average critaron for Aldrin, Arsenic or Siiver, Acute-chronic ralios s avallable Cagmium  SXELLOMOR 280 - - om0 w0 ACA
for 15 thus { tha FCV fram tha FAV. The FAV for Copper and Lead Chiord AR e i B —  FRV
were also calculated from chronic loxicily dets using the revised methodclogy. Although (he scute Chromium 24337720 = =5 pit " Fovt
loxicity of Zinc s hardness dependent, chronic Zinc toxlcity Is i by AH) ~D!
Mmmmmmnﬂﬂqwmmmmnvmmmmmm Cogpar =t 58 = *E - Fovz
& valus of 47 mo/l was chossn bacauss f| represanta tha chironic value of both 8 sanaltive invensbrala Cyanide 228%AN48 s s oy it ECV1
"Mmllmlnmelmmwwmhmtﬁlqﬂlhllnun'nlr The FCVa In DoT e - g o0at ('] FRY
e s i i o Endostiian Qa1vae = = A
thosa puuillhu in lhoFurl.l Mllw of 28 November 1980, a : = Pl e
13 RECALCULATION OF BITESPECIFIC CRITERIA Heptachior - - - 0003 M7 FRV
g lo the sife-specific fresh-wainr squatic lite criteds may be Lead _E!!%";“ﬂ- SEISIH] 104 — \T - Fov2
fied wiinout any additional loxicity testing. The modilication procedurs may be outlined &s Lindins 8438280 - ;) = 100 FCVI
bl Marcury o0 - -  am - PRV
1. melect the appropriate resident spaciss toxicity data from the national data bass, #3piD.TB0RH) 4 4.18]
2 calculats the FAV using the alte-spscitic dais base and the revised mathodoiogy, Hickel o = = == = ACR
3. define the slle-speciiic maximum criterla by dividing the FAY by the lower of () 2, or fb) the PCH's e = = o FRY
scutechronic ratlo, ::mm 1052077 5 - — - - FEV1
4. calculate the FCV by eliher or bolh of tha foliowing steps: vt - - - - - -
(a) caloulate tha FCV by dividing the recalculsted FAY by Ihe acute-chronic ratlo, or Toxaphens _1oranz - - 0078 038  FCVi
o) If the national FCY ts calculated from chionic toxicity data, caiculate the FCV using the Zine axpj0BYInH) + 2.51] == 0 = -  Fova
resldent species chronic loxicily dats, and 30
u.a«mwm-gmmh,mm tha minimum of the FRV, FPY, and tha Tyou & e R S o
If thars ars not :gvu:h reaigent spacias I the national toxicity data base to mest the minimum };’:: m‘“m",‘;‘”wm'”m“:ml ey
data requirement, additional resident apecies bloassays In lsboratory walar may be nesded in ordet (o
apply thia procadure. The States should dacide on the data requirements aopropriate for each situs- IFCV1; Final Ghronlc Vaius, Typs 1
thon, FCV2; Final Chronic Valus, Type 2,
'I'mmnummimnlnmmnnmuun ped by EPA for 18 R ot FCV3: Final Chronic Valus, Type 3,
alie-spacilic (state-spacific) oriieria for these same 18 chemicala |a presanied in this repori. In addi- FRY | Final Retidue Valus,
tion, slis-apecilic maximum crilera have been calculated for thres pihar chimicala for which only ne- FPV 1 Final Planl Vilus,

tlonal maximum critera are available. *H; Hardneas as mgh CaGO,.



The geographical distribution of thoss apecies In the nalional scule and chronic loxicity data

bases in for Ine ol the slte-apecific water qualily criteria. The approach laken In
Hinding the species distributions is described In Seclion 2.3 and the i the siste
wumnmlnmummmmnlmmmwmudr
cussad in Section 25. A sample which | all of the Is
pressnied in Sacilon 2.8
The geographical distribution of thosa apecies In the national scute and chronlc toxicity dats
bases in llll' the of the ‘water quallty criteris, The approach taken in
finding the apacies ls 1n Section 2.3 and the cal of the state
valus criteria is described In Secilon 24. The calculstion of the siate 30-day everage criteria js dis-
cussad In Sectlon 25 A sample which all of the d In

pressnied in Saction 2.8,
213 SPECIES DISTRIBUTION

Thvrs are 95 biological spscies rapresentad In tha natlonal toxkcity for the 21
discussad in this report, Thess species are listed in Tabiss 1 and 3 of asch of the criters documents
{U:. EPA, 1860). Of thase 05 species, 48 are lishes and 47 are assoned inverstrates. Tha
teated in order to davelop acute loxicity dals for ssch of tha 21 chemicals are listed in Table 22

Tha classllication of thesa npacies by family, order, class, and phylum |s presented In Appandix
A A, from for Water Quality Criteria for
Ihlﬁuhcllnnolmun Life and its Usea” (U.S. EPA, 1082), Is essaniisl for calculating tha family

values from spacies loxiolly dais, e well ks for checking the lamily
wmmmmm-mwmmmmmmmmnu

A llteraiure wr\mr was conducied on the disiribution of Ihese species in tha United States. Tho

the ol Ihe lisled 48 fish specien was Ihe “Allas of Norih
mmrm-wm {Los of &l 1980, A I8 nol ava for in-
verisbraies. Twanly relerences were Lsed 1o idenllfy the geographical distribution of the 47 In-
mwumuoummmmmmmmmmwmmm
In Tabie 2.3. The Inf in Table 2 tfrom y of tha
mn-rthmiumlummmummmmmnummwnullnmnlmmw
nmdmmmﬂ:mﬂu—“ﬁhmmmmnmdwm

Sinca thers la ihe spechea (i.a., whether by
siste or by river basin erw sevaral formats are seen In the
Ll;‘wmmmommuw-m tﬂoummm"mmm

imiter,

Table 2.2 List of Species Names In the Acute Toxlcity Data Base

e
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Table 23 List of Relarsnces Used bor idamiilying ths
Dk of the Bpecies
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24 CALCULATION OF MAXIMUM VALUE CRITERIA BY STATE
24.1 Procedures

The celculation of state aguelic |/fe crilaria is bassed on the Information In slale residant specias
lista, and on |he species toxicity dala for (he derivalion of national water quality crileria, s presanted
In “Guidelines for Deriving Site Specific Water Quality Criteria for the Protection of Aqualic Ute and
Its Usas™ (U.S. EPA, 1982).

24.1.1 Maximum Value Criterla independent of Hardneas
Calculation of the maximum value criteda, for thoss chamicals whose toxicity ia Indepandant of
i done g ta the loliowl di

1. Using the EPA criterls documant for the toxic chemical of Interast, selsct from Table 3 the
Spacies Maan Acute Valua (SMAV) for sach spacies resident In the stats,
2. For sach family with ona or more SMAVs available, calculale the Famlly Mean Acule Valus

(FMAV) as the g mean o the SMAVs,
3, Calculete he strte Final Acule Valua using the procedures oullined below which are dis-
cussed In "G for Deftving I N Watsr Quality Criteria for the Prolec-

tlon of Aguatic Lite and e Uses™ (U.S. EPA, 1882

(a) Order the FMAVs from low to high,

) Assign ranks (R) to the FMAVE from “1" for the lowsst 1o “N* for the highsst. if two or mone
FMAVs sre idenlical, arbiirarly asaign them succesaive ranka.

e the * {P) for smch FMAV as RAN +1).

(d) Select the lour FMAVE which have cumulative proportions closest i 0.06 (f then s less
than 58 FMAVS, theea will slways ba (he four lowest FMAVS).

() Using tha selacted FMAVS and Pu, cal the | i

L e -/
M = S FMAVY — (in FMAVIFA) #4

T = (Z0n FMAVIVA 22
7 o=E/P [cE]

{f) the State FAV |s defllned s
FAV = &t

@4
withA = %+ YORR - @25



4. the state maximum value critera is delload as the lager of:
in) (Stwte FAVVZ, or
) (State FAVIacute-chronkc ratio)
2412 Maximum Value Crileris 88 # Funclion of Hardness
mmmmn-mmmmdmmwmm

Nickad, Sliver and Zinc. Tharetors, crilerla for thess six 9 fo & final
Soute squation which sxpreasss the FAV aa & function of hardnees:
FAV = sxpiviingH)) + £ @n

muummm—n-m of CaC0,. v s the mean acute slops, and £ s the Ninal scute
ml-uu. parameter v is defined e the erithmetic mean of &l the meeningful acute slopes for in-

ividual specias (ASFRTI3LL, 28 Novamber THED). The acute slope for an individual spacies is defined
3 the siope Of (he el fiTled Ty oon-
mnalq-wnu.hul-wuuum the ot vaive v 18 g
plicabis 1o all speciss in the acuts loxicity deta When he siate valus critera,
mmmuu-.—uumm-mmuu

of & state walua critena le sccomplished ss loliows:

1. Uning ihe EPA criteria o for the of interest, safect from Tabie 3 the species
mmmm.mmmmmummmmman
The BMAI was s Ihe mean of the {yh with y dafined

s
y = whenp [win HY @n
whars w = the reported LT, shown in Tabis 1 of the criterds document

Vo nmmmummwmmduw
of Tabie 1 of the crilena document,

He a1 which the wis condy in mgh CaCoO,
2 For each lamily with one o mors SMAls evailable, caiculale (he Famity Mean Acute iIntercept
(FMAI) ua of ihe Sakin

he o mean
1muwllwummmmmmmmm
8" through “8") outlined In Section 2.4.1.1, substituting “FMAI" for “FMAY".
4. The stale Final Acute Equation ls defined ea:

FAV = axpiv(in (H) + A 2]

where A = ¥ 4 2827, @

and v = mean acut slops for tha chemical discusssd In step "1,
5 The stete maximum valus criterion |s defined as ihe arger of
() (stato FAVYZ o
@) (state FAVM{sculs-chronic ratio)
24.2 Computel Program
An FORTRAN program (FOURSTATE] waa Lisad 10 calculate tha stats maximum velus

@)

critaria. Tha program Is an verslon of & at the US. EPA En-

R ! In Duluth, The Dututh computer program calculstes final scule
values by the mathod {he Federal Raglater of 28 Novembar 1980, The Duluth program was
modified 1o include the following capebilitiss:

1. Salect realdent spacies dala from 1he nationsl data base for any given state,

Z caiculate the FMAV of the avallable resident

3. calculats the FAV using the modifisd mathodalogy, and

4. check the modified stale data bass againsi ihe modified criteria of the minimum data

requimmants.
Tha program oparates on five data fies:

ACUTEL.DAT Data fiie of spacies acules values (LC,, or EC..) aa reporied in Tabls 1 of the
criteria The only i the species scule value for
mwwmtmmmuuwmm
published 0.2 »gA 1o 200 4.

SPECIES.DAT Daia flle of the spacies names, thelr ID numbers and thelr family ID
numbars. This list containa sll species for which an acute toxicity value
‘waa recorded for the 21 chamicals.

FAMILY.DAT Data file of family names and ihair 1D numbers.

CHEMNAME.DAT Datn file of 21 chemical names, 18 (I which have iwovaiue freshwaler
squatic life criterla, and thiss of which have meximum criters.



e

SRES.DAT Data file of the resiosnt species in 48 sisies (Hawall and Alsska nol in-
cluded), both atate snd species s by thelr ID

STATENAMENEW  Siale namas of the 48 states for which tha freahwale: aquatic criters have
been calculated.

Tha tee dats lles—AGUTE!.DAT, SPECIES.DAT, CHEMNAME DAT —wers lumished by the LS.
L in Dututh

2.5 CALCULATION OF THE STATE 30-DAY AVERAGE CRITERION
251 Procedures

The X<isy average criterion in dalined sa the minimum of the FCV, FPV or FRV. Tha Ihiee
Frethods used in deriving the national FCY were also used for deriving ihe comessponding state FCV. in

o
whers [he nationsl FCV was terved from s chronic (oxicity duts base, such as Copper and Lead, ihe
same used for

gy of the FAY 2.9) was used for calculating the siate
FCV based on the state resident lamily chronic toxicity data. The statle reaident family data bass used
for tha FCV was by one of Lthe b

1. When chionic tozicity i indepsndant of hamdness:
(a) Sabect tha Specles Mesn Chronic Value (SMCV) of 1ha stals residen! species from ihe
national chronkc toxicity dats base.
{0} For sach family with one or mors SMCVa svailable, caiculste the Family Mean Chronic
Valus &3 the geometric mean of the avallable SMCVe.

2. When chronlc Loxicily 1s @ funclion of hardness:
() Salect ihe Species Mean Chronic intercapl (SMCI) of the state residen| apecies from the
netlonal chronie foalcity dats base.
(b) For sach lamily with one of more SMCI awallabis, caiculita the Family Mean Ghvonic in-
1ercapt (FMCT aa the geometric maan of 1he availabie SMCls.

2.5.2 Compuier Program

il Wl b, the Program was usad | five
valuss—Ihres FCVe, FPV and FRY —for sach stete. The calculations wers done for 18 chemical (no
30-day weorage critera were svaiiable for Aldrin, Arsenic and Sitver).

The variation In siate resident species would affect two of the FCVs:

1. FCV calculaied as FAV divided by scute-chronic rtlo, and
2. FCV calculated from the stale chionic loxicily dals base,

“The program reads each of thess (ive values for INe &pe ts and I & value is not
wvaliable, il I8 set 10 an arbitrarly high number (9999.0) 80 Ihat It will nol be chosen aa the minimum
vilss. The program then simply compares !l five valuss and chooses the minimum.

28 SAMPLE CALCULATION

The calculation of the freshwater aquatic life criteris lor Ghiordane and Nickel for the State of
Pu Ia wre d to the Iation methed.

281 Ct Critaria for ¥
1. The Masimum Value Criteron
Tha starling point s e Neliona! scule taxicity dala base for Chigrdane (Table 2.4) whors
species 1D numbers, names and neir maan soute valves are preseniad. Tha spacies

“LCA0," with unia of ugh. WIth the aid of tha reaident apacies iist for the Gisie of Pennayl-
vania (Table 2.5}, the resident species toxicity data for the State (Table 2.6) wre then readily
prepared by selecting the data for resident species from Tabla 2.4 The sight spacies In Tabls
uwmt—uﬂu“wanumwmmmh
mﬂ-aﬂumnmqmnmymmmmﬂm
swch of the eight species shown in Tabis 2.8. Tha FMAV is defined aa the geometric mean of
muumw-mumuﬂmhmmmutMIm.me
carp, tathead minnow and goldiiah all belong to the family of Cyprinidas. Tha FMAY for
Cyprinidae s then caiculaied as:

POaS0E20" = 202 212

whers 1.0, 51.0 and &2.0 are the species mean scule vaiuea of (he ifree spacies.
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Tate 24 Metional Acute Taxkotty Data for Chiordane

LMLCSO ~ BNO  Species

Carp (Cyprinus camio)
Ginsa Shrimp (Palsemoneies kadiakansis)

Stonally (Pteronarcys callfornicn)
Trout (Salmo galrdnan)
Seud (Aammans lacusirie)

Boud (Gammarus lascialus)
Brook Trout (Balvelinus fontinalis)

Fathead Minnow
Bluegill (Lspomis rus)
Coho Saimon  kiautch)

Tabls 25 Pesidert Bpocies List tor Pennayivanis

it

{44444

50 80 70 ao
o 150 8.0 8.0
f-1] no 00 nao
Mo Qo a0 470
Sap0 5a0 00 (1]
8a0 aro S0 L2
740 ™o e A0
6.0 810 B0 =0
9.0 Mo o [.T]
oo 1020 45

LR O N TR

bam

3,0000 1.0988

B.3245 1.8444
25,4808 e
309996 38880
el asoar
51,014 agan
571N 4.0021
B1.9998 44087

Pank

o e

Brook Trout (Salvelinus Tontinalla)
Fathasd Minnow [Pimaphaies promalas)
Blueglii (Lepomin macrochine)
Goldlinn (Carenalus auratus)

Table 27 Pennsylvenia Family Acute Toxicity Table lor Chiordane

FLCSO  LM(FLON)  FNO  Famiy
ot
63245 1Bl an Palasmonidae
faba 488 40 Cyprinkias
<t~ pEv-] » Saimonidss
2 36880 F-1 Gammaridse
547100 40021 L] Contrarchides

L]



.

Fomily
par Paiaimonidas
Cyprinidas
Balmonides
Gammanidas

85
sEip 32

0.7

1. with P casculatsd as FAN + 1) efane N is the iotal number of families in the State toxicity dets
bass, which In five In This cass. Using the values of FMAV and P for the four most senaltive
familbes, tha costficlents M, T, 7 and A nesded for the State Final Azuts Valus (FAV) can ba cal-
culuted by applying the formuls suggeatad in the revised methodology:

* Tiin FMAVIT ~ 20n FMAVIPA ~ 0% Land

T = [L0n FMAVIFY = 308 [-AL}]

§ o= @vPyd = 0827 [F2L]

A .I+q.:z-ua -3 ]
The FAV s

FAV = #* = 390,00 am

The Biala maoimum value Critenon is dafined &s he State FAV divided by the smailler of
ﬂluﬂummhumrﬂh“utlmm
for € I8 158, which is the Stats

FAY divided by 2.

2 The 30-Day Avarsge Criterion

The 30-day sversge criterion |s defined s the minimum of tha Final Chronlc Value (FCV),
tha Final Reaidus Velue (FRV) of the Final Plani Value (FPV). There is no FPV avallable for
Chiordans, Tha FRY Is 0.0043 up/l (sse Tabie 2.1). The finsl chronic date set s not sulficient for
tha calculation of an FOV., Tha acute-chrenic ratio for Chiordane ia 14.0 (sse Table 2.1) which
pives an FCV for P iy ol 0.22 ugh, a8 3.70/14.0, where 3,10 s the FAV for
ww-.uommunnmmmmmmwnan|wmmu

of Pennaylvania, 0.0043 ugil, In choson.

282 Mickel Criteria for Pennsyivania

1. The Maximum Value Criterion
Tha acuta fokiaity of Nickel has bean related (0 tha h In by an
tial squation (U.S. EPA, 1080):
#l0.78 In hardness) + 2} (AT ]
Since hardness atfecis sculs toxicity, the affec of has lo be d from

alory cbearved LC,, values, Instaad of uaing observed LCus as the data base, the acule in-
ftercapt o is used. The acule intercept can be viewed as ihe acule value in ine absance of a.
aifect (La., n ) = ) The nationsl acute 10xCTy Oala fof Nicket in ine

intercepts.
cadura described In Saclion 28.1, Ihe resident species toxicily data (Tabls 2.8) and \he resi-
Bent lamily loaicity data (Table 2.10) are prepared.
Tha four lamilies most senaltive 1o Nickel in the State of Pennayivania, iMeir lamily mean
scuts intercept (FMAL), rank (R), and cumulative proporion (P) am:

R P FMAL Family

ol
1 oar a0 Daphnidas
H 014 845 Ephamarsiiioss
3 o 584 Cantrarchidss
4 oz 599 Philodinidas

L




Rank

BENEEIdsiaicdvoavensuna

Table 3.8 Nattonal Acwte Toulolty Data fer Nickel (In The Abssnce of Hardneea Etlect)

LN LGSO

SEBSQecRBEBRERBuBEEREE

Tabie 19 Penneylvania Aesident Species Toxicity Data for Mickel

Fank LCS50 LM LCSD SO s
oy

1 TH.A581 a.328 180 Cindocersn [Dephnia pulicars)

2 208.4833 5336 200 Rock Bass (Amblogiiies rupsstiis)
3 33,5550 SA5M 3.0 Mayty (Ephamensiie sutvaria)

4 01808 S.ross B0 Biriped Bass (Momne saxadiis)

5 0810 o {Lepomis gibbosus)
L] a2ea 50045 R0 Ralifer (Philodine acuticomis)

7 4308254 0.0864 50 Midge 8 60

] 4403043 80872 g Faltmad Minnow (Fimephales prosmeles)
L] 50883080 82278 [ 1] (Eyprinue meiculuia)
10 B2 wo Blusglil {Lepomis macrochirm
11 8271620 Bad1z 530 Enl (Anguilin rostrmia)
12 058 5149 8.4000 B8.0 Whits Perch
1 B AR08 Mo Scud (Qammarus 8p)
" 721.1083 85808 0 Bristieworm (Nais 50,
18 7313378 5048 50 Snall (Amaicols 5p.)
AL 100788 64154 L] wurstus)
L1 Vadd 0 13428 20 e}
e e .o o Banded Killifimh (Fundulus daphsnue)

Table 210 Pennuyivania Resident Family Toxlolity Dats lor Mickel
Aann FLCS0 LNFLCS0]  FND Family
L

1 T8 4580 43825 "w Daphnides

2 A3 8550 5454 n Ephemarsitides

3 54T L - Cantimchies

4 01208 LY ol T Pralodinides

s A0 B2 0804 » Chironomides

[ ] A4t 5883 B0 & Perchithyides

7 807 420 4 - Cypriniane

L 427 v&20 aaan2 » Angusiiaes

L] o anos = Gbrmmas

W T.908 LE ] w0 Nakinlse

" TR S 65040 2 i ke

2 1544 480 73428 ) Hydropaychidas

12 - Bhl ] 7080 . Cyprinodoniides



with P calculnted aa RAN + 1) where N ia the total number of famijles in the State dais base,
which (a 13 In this case. Substituting thess values inlo equationa 2.1 Io 2.5, we obtain the
foll

M o= 0.024 (=Rl

¥ =541 {2.20)

¥ owoan @21

A =42 2z
Tha Final Acute Intercept (FAI) Is:

FAl = ot = 87.7 2.23)
and the Final Acute Equation |a:

FAV = FAl x ol0.70 It (hardness)) 224)

FAV = 67.7 80,78 In (hardness)] 225

or

FAV = «l0.78 in (hardneas) + A] @2

FAV = ol0.78 in (hardneas) + 4.22] @m

Since the sculechionic ratllo for Nicksl (10.4) Is muuun:,mmhm valug
ritwea (MVC) for Micked for tha State of Pennayivenis (s

MVC = (FALZel0.78 In (hamdnessl] (@28

MVC = 33.8(0.78 In (hardness)) @
or

MVC = of0.78 In (nardness} + 2.57] 230}

2. The 30-Day Average Criterion

The chronile toaisity of Nickel ia related 1o hardness in freshwaist in the same wiy a8 is
acute toxicity (Equation 2,18), The nationsl chronic toxlcity data base (Tabls 2.11) containe

idas and S

anly two families which e | -] la (G
iheralore, the FCV cannol be caleulated imm |ha atm chronle losicily dala bass.

Tabie 211 Natlonal Chrosle Toxlelty Data for Nickel

Rank FLCS0 LN {FLCBO) FNO Family
W
1 25478 0.8 " Dephnides
2 T.4587 20084 40 Cyprinidae*
a 17.6908 28848 a8 Salmanidas*
4 nma 31686 34 Hydropsychides
“indigenous to Penneylvania.

The avalinble acutechronic mtio ia 18.3 (ses Table 2.1) which allows a Final Chronlc Equa
fien to be caloulated from ihe Final Acule Equation:

FCV = FAVi{scute-chronic ratio) @

With the State Final Acute Equation glven by Equation 2.25, the State Final Chronlc
Equation |s dafined as:

FoV = 53 o078 in aroness] @3z

FOV = 3,49 ol0.78 in (nardness)) a3
or

FGV = ol0.78 In (hardness) + 1.25] (2.34)
Sinca thara fs no FRY ar FPY for Nicksi, the Final Chronic Equation, which sxpresses the
Final Chronlc Valus as & of Inthe F ¥ 30-day sversge criterion

lTor Nickel.

Lo



SECTION 3
RESULTS

1.1 SPECIES DISTRIBUTION BY STATE

Mdum_nhmmmmnmhmmm
dix B. identitical pned 10 the sistes and (o lamiies in data b listed
in B1and B2, Speciss |dentilication numbers and the cormseponding tamily

are pressniad In Appendix B-3. State and species are (ited by identification number In
mumummmmmwmmmnuunmmnm
of the 08 spacies in the nalional data bese |8 presenied in Appendis B-5,

A fist o] North epecies usad In loxichty esting (Appendix B-3) includes the
Laxonomic families imo which esch organiam is classified. There are 58 famiiles. The retationship of

date which are db

these famiiies io the in Saction 2.1.1, is iustrated
in Appendix B-8.

The 58 (amilies ars srrayad in Appandix B8 by 1D number, The of these tamill the
minimum dats may be ¥ ing tha code number in the Figuns 1o sach of
1he aight apecitied data requirsmanta. Note that moat of the families may aatiaty more than one of the

asts reg Fot after & mamber of (e tamily Saimonides has been
salecied, thers are 14 lamilies which satisty the for one other member of (he class
Ostsichthyss, and 20 familiss remaining which tha requirement for one othar Tamily in ihe
phylum Chordata.

mwwummnmmﬂﬂﬂwmlhﬂ.m
wwnmdmmwmmmmmmmmmmmm
number of resident species while Florida has the least. Eighteon species are prasent in all 48 stales:

roliter (Phijoding scuticomis)
mseala)

»

midge (Chirsnomue ap.)

carp (Cyprinus camplo)

large mouln bass (Microplerus saimoldes)

Thars ans servacal spacies thal ars widely used In tasting but whose sctusl dlstribaution s imited.
Tha plananan, Pofyosiis Aeing is indigencus only in Cantral Europs &nd ia not pressnt in any of the 43
slared. (Menk, personal communication, 1981.) The distribution in the United States of an often studied

laboratory cladocenn, Dephnis magna, |8 limited, Thers s of the natural of
Mmﬂdhmh‘mwwmu?nummhw

Mvmwmmmuummmwmnm

n Europe but is not lieted in “The By of North D " (Brooks, 1087 Daphnis

pulicaris and Daphnia pulex are extremely simblar in thelr taxononmy (Heren, P., pemonal communics-

thon, 1961.) in this sludy, i is assumed thei Dephaie puler, which In [he staies, ts the
Daphnia pucaria.

same as
32 STATE WATER QUALITY CRITERMA
The atwts water quality criters which reauli from spplication of the recaiculstion method are

Prosantad in this mpon in two formata: firet by chemical (Appandix C) and second by siste (Appendix
). The steis masimum criterds whe whabe boovicity dets b four

oF Mo Since the revissd gy calie for s of four dats points, the nationsl
valus was adogted aa the state valus whenever the state toxicity data comorised lewer than four
famiiles.

n 9 the national i waiue criterla, the minimum dats requirement was met by
only five chemi (DOT, Cadmium, Chy Copper and Zinc). Thosa slemants ol he minimum
daia requirement which wers not aalislied, for sach chemical of inlermet, ars indicated in Tabls 3.1
The national lexicily dats beses lor len g {Aidrin, G Disidren, E Endrin,
Heptachior, Lindane, PCB, T and Arsanic) familles In phyls othes than Arthropods
of Chordate. The dals basss for nine o Uindana, PCB, Cyanide,
Arsanic, Lsad, Sekanium and Siver) Include no order of insect oifver than the -

ment 8, nor 0o they Include any phyls other than Arthropods, Chordata and one phylum ussd 1o meet

requirement 7. Dats bases of species for J fall to meet one rea
of them fall to mest two. Ninsty-seven [17) percent of the stale dats bases for calculsiing the sisie
maximum value criteria do not meet the dat Sinca the slate toxicity dals are

alweys & subset of the national toxicity deta, the cause of an Inability of most state dats sets 1o mes!
the mintmum data requirements s Insufficlent date in ihe nelionsl loxicity data base.

The use of the \ables In Appendices C and D Is siraig| rd. For the waler quality
criteria for Lindane for the Staie of Michigan may be obtained from tables of Lindane In Appendix C or




Table 31 Minlwm Date Requiremants Which Are Mot Met
Iy The National Taxicity Dats Bass

RS

LR
-

T

1T7ve aignt critarie o the minimum dats reguiremant
1, Th bamity In e class
2 Ons Other famly In tha class Osisichiyes
3. O the famity i pilem Chrovsata
g oo o oy b
A i it 0, 5 Moo R, amaiy, Saga, mar,
.. m‘m‘:‘:mmumum
. Ay O et f It ar e e plvya,

LN ————————

Figure 3.1 Dlatribullon of Daphnla magna in the United States (Modified from Brooks, 1967)



tabiss n A D. The vaslue crl s B.80 ug/l, which was obiained by
Mwlu!uwﬂnﬁ&olu\‘mhtm”a critmrion ia 0.328 ughl which was derived
by dividing the Stats Final Acula Value by scute-chronic ratio of 25 (see Tabls 2.1). Other uselul infor-
mation in aiso avallabia in ihess iables. The 1oial numbar of famiiies in the Stale residen! data base
for Michigan | alght. Tha four moat senaitive tamilies and thalr FMAVS sre:

FMAY

Famlly wall}
Saimonides 2108
Gammaridas 24
Cantrarchides 4220
Ietalurides 5307

Ona may immadiately (nfer from this information that tha Michigan FAY for Lindana is lower than
iha Tamily mean scute value of the most sensiiive family (21.80 g/ for Saimonidas). Since the FAV s

wumnmmmmmmmzimum

M 0104 (- %]
i =38 an
¥ =0 an
A =258 a4
Tre FAV in
o = oM o 132 ot as)
] L Hroem 3 (M ¥l 1o 122 {Caamiumj, for tha 21 chemicals jsee lootnote 1

dYﬂ&‘LhM%mM!ﬂu“mmlhdﬂhmm
The masimum value criterion, which ls defined as the FAY divided by the amalier of (a) 2 or ) the
acule-chronic ralio, may be simply defined as the FAVZ. The maximum value criterion of Lindana for
Michigan ls therefore defined s

FAVIZ = 13212 = 8.8 g/l =]

In sslocting the J0-dey Kverage crileria, the Information presented in Table 2.1 18 used, The acute-
chronic ratio ls 265.0 which ylelds the final chronic value of 0.528 wg/l. Comparing this values with the
evaliable FRV of 100, the 30-ay average crilerion ls chosen as 0.528 ,00. The final selection of the
30-day average Criterion is indicated In the column (+ +). An “ACR" means thal ihe velus waa ob-
lained by dividing the FAV with (he acute-chronic ratlo, “FCV™ ihal the velus
from the chronic ety dats bass; “FPV" Indicates that the value was the Final Plant Value; “FRY"
Indicates the Final Rasidus Value, and “SCY"repressnta the value as the chronlc valus of imporant

Bpecies.
nmmwm"“' does not mast th daia awine (") is
d naxt to the rHarion, I the Gtate et set contsins less than four families, " **
|a printed and the natlional maximum valus criterls is printed as the stale maximum value criterion.
The state has thres optiona in these casas: Lo use he calculaled valus given in the table; 1o use the na-
|wmaummwmmmurmmuwnummmn

data bass is 1o meel the q and then Ithes criteria. For
mmmmummmmmmmwmuwmu-m
spacias for sdditional & slate may reter io the E

mquirsmants .
Indigancus In four Siales: Florida, Kaneas, Texas and Misslesippl. The approach taken in this study
was 1o relleve thess four states rom tha necessily of meating this requinsment. Thass four am in-
dicaiad by 8 &' sign 1o 1he laft of the state’s nama.
For the alx chemicala (Cd, Cu, Pu, Ag, NI and Zn) whose acute \oxicity is dependent on hardness
In waler, the vaivea Shown in tha column “LOSO Value™ snd the maximum valus criters shown in the
mdmcmnmmn“mmmh.wmummﬁ

fect. In order 1o set criteria for conditions, & atate should mulliply the
maximum valua criter (CH) ahown in Appandices G and D by tha hardness dependence function:
VCR = CA x saply In (Ml w0 an

whers VCR = mazimum value criteria lor & hardness concentration of H mgh as CaCO,
¥ = {he maan acule slops (Ehown st the botiom of Table 1 of ihe criters
documaent),

H = ambisnt hardness concentration in mpA CaCO,

Equation .7) miy be writhen es
VECR = sapjiv in (H) + 2] an
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of and State Maxh Vil Criteria

E

SECTION 4

The data mmn:moﬂ ifien 1akicity test rosults for st ’Ill!l!illll!!]l!ll!

laast aight difterent tamiliss. Tha Intent of thia requlremant lnnumn that the crganiams conaldansd
In & criterion caiculation represant 8 variaty of dissimilar organisms commonly found In the squatic

The Itseif in porf d on the four most seneltive of the eight femiiies which
ars required to salialy the minimum dats requirement.

Crvar 1,000 cases wers considerad In this study in order to recalculate criteria for sach of 21
chamicals for sach of 48 slates. The minimum data requirement could nol be salisfied in §7 percant ot
ine of stalg and In some cases, mrmnlmummhmmmu
mat. ding lo tha | species d for ds simpty are not found
in four statles: Fiorids, Kansas, Missiasippl and Tekes,

For those cases In which the minimum dats basa coukd nol be satiafled, criterds wers calculated
naverthelass If there was Information avallable on st iast four famiiles, Thers wars 18 chamicals for
which Iwem teet data wers avaliabla for at jasst four familles in each state. Fu many alates,

thare wora data lor tha lve "]
sullan, Lead and Mercury) (o apply the revised \M'Ilnllllh (| owhlmlbtr.ﬂ-
culsted, ihe natlonal criterion was adopled. This cccurmed in approsimataly five pencan of the cases
ERmined,

The recalculated stals maximum valus criiens are comparsd qualitstively with the national
values In Table 4.1, lmmm-ywnmummlnmizhmulmh
chemical, the stale criterla lend to be either preds
stringant than the national valus for & given poliutant. 'I"Mmumlm un«bm Mamnnlﬂun

tes il jsanfsreiansine |.--|I<hoh

veafrerr vl vraen

cr i aleaes
R RN

ﬁpm:ln! of the cases. T ) -~ =
Tha siate-spacifiic crilerda which ware nllr.uimd atiar smaoving non-residanl lamilias e A= a - . .
In Coy and In A D by state. In each casa the natlonal criteria - - .. 55

and the atals critars &re tabulated logelhar with the number ol lamilies in the nallonal data bass

which are rasident in a given atals, and tha namas of the four families used io recalculate the criters.

Tnhe national value was ulodlll state valug whenevar fewar than four famiiies were avallsbie,
The In thase A unleh should be uf Immediate use to the siates, raflects

the extant of and the when (hia work was
done. T‘h.nlllmdmhunmllflmﬂudpmmbymvmmnm and EPA s conlinually
ndding new informaltion.

For (hose crses In which the ‘was nol saliafied, the addilion of laxicity
dala for new families showd improve ihe guality of recalculated stas-speciiic criteria. Givan the largs
number of of state and for which the minimum dais requiremant could not be

e
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ces s ialerrasinenn|e
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mat, It s not Hwylnnmmunuldmunwlllm«bnmmmmwmmmlhlmm T

all the toxic chemicals. This being the case, a stale might find It dient to run ings
In order to augment the dats Hlo for & apecilic ¢ By g the dala reguire- . bt
mant with the in dix E. slnte .nmnmmnnm«mn Ihoss e e
familles for which additional toxicily last resulls are Indicated.
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Table 4.2 Comparison of National and State 30-Dey Aversge Criteria
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