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Chapter NR 105

SURFACE WATER QUALITY CRITERIA AND SECONDARY VALUES
FOR TOXIC SUBSTANCES

NR 105.01 Purpose. NR 105.07  Wildlife criteria.

NR 105.02  Applicability. NR 105.08 Human threshold criteria.
NR 105.03  Definitions. NR 105.09 Human cancer criteria.
NR 105.04 Determination of adversefetts. NR 105.10 Bioaccumulation factor

NR 105.05 Acute toxicity criteria and secondary acute values for aquatic life.NR 105.1.  Final plant values.
NR 105.06 Chronictoxicity criteria and secondary chronic values for fish and
aquaticlife.

NR 105.01 Purpose. The purpose of this chapter is tocalculatea water quality criterion for that substance are not-avalil
establishwater quality criteria, and methods for developirite-  able,then, on a case—by-case basis, the department may calculate
ria and secondary values for toxic substances to protect pulaisecondary value as defined in tbimpter and establish arflef
healthand welfare, the present and prospective use efifftice entlimitation for the toxicsubstance if the conditions contained
watersfor public and private water supplies, and the propagatiams. NR 106.05 (1) (b) are met.
of fish and aquatic life and wildlife. This chapter also establishedHistory: Cr. RegisterFebruary1989, No. 398, &f3-1-89; am. (1) and (2),.cr
how bioaccumulation factors used in deriving water quality critd3): RegisterAugust, 1997, No. 500,feB-1-97.
ria and secondary values for toxic andganoleptic substances o o
shallbe determined. ®fer quality criteria are a component ofsur NR 105.03  Definitions. (1) “Acute toxicity” means the
facewater quality standards. This chapter and chs. NR 10@40 ability of a substance to cause mortality or an advefeeterian
constitutequality standards for the surface waters a§athsin.  organismwhich results from a single or short-term expogare

History: Cr. Register February 1989, No. 398, &f3-1-89.; am. Register the substance.
August, 1997, No. 500, €19-1-97. (2) “Acute toxicity criterion” or “ATC” means the maximum

NR 105.02 Applicability. The provisions of this chapter daily concentration of a substance which ensures adequate-protec
areapplicable to surface waters ofdhbnsin as specified iths. tion of sensitive species of aquatic life from the acute toxicity of
NR 102 to 104 and in this chapter thatsubstance and will adequat@ifotect the designated fish and

aquaticlife use of the surface watédrnot exceeded more than

(1) SITE SPECIFICCRITERIA AND SECONDARY VALUES. A crite- : P>
rion contained within this chapter a secondary value calcuIateq‘i)é]ceevery 8 years. If thavailable data indicate that one or more

pursuanto this chapter may be modified for a particular surfact gns(t)?ﬁgrs licfn;e;tp;amcular species are more sensitive t0 a substance
L ges of the same species, e shall represent
watersegment or bodyA criterion or secondary value may belhe acute toxicity of the most sensitive life stage
modifiedif specific information is provided which shows tltfa . Yy o ge. L
dataused to derive the criterion or secondary value do not apply(3) “Adequateprotection” means a level of protectiaich
andif additional information is provided terive a site-specific €nsuressurvival of a siffcient number of healthy individuala
criterion or secondary value. Site-specific criteria are intenoled@ Population of aquatic species to provide for the continuation of
be applicable to a specific surface water segment. Criteria mayafg!nreduced population of these species.
modified for site—specificonsiderations according to the USEP  (4) “Adverseeffect” means any &fct resulting in dunctional
“Water Quality Standards Handbook” Second Edition, reviseichpairmentor a pathological lesion, or both, which mafeet the
1994.Any criterion modified for site—specificonditions shall be performanceof the whole aganism, or which contributes to a
promulgatedin ch. NR104 before it can be applied on a site+educed ability to respond to an additional challenge. Adverse
specificbasis. Site—specific modifications afiteria and secon effectsinclude toxicant-induced mutagenic, teratogenicaoct
dary values shall be consistent with the procedures describedhizgeniceffects or impaired, developmental, immunological or
40 CFR Partl32, Appendix FProcedure 1: Site—specific modifi reproductiveeffects.

cations to criteria and values. 40 CFR Part 132, Appendixo- (5) “BaselineBAF” meansfor omganic chemicals, a bioaccu

cedure 1 as stated on September 1, 1997 is incorporated by refgflationfactor normalized to 100%pid that is based on the con

ence. centrationof a freelydissolved chemical in the ambient water and
Note: Copies of 40 CFR Part 132 Appendixoc. 1 are available for takesinto account the partitioning of the chemical within the

inspection in the dices of the department of natural resources, secreta@(gamsm For inoganic chemicals, a bioaccumulation factor is
of state and the legislative reference bureau, Madison, WI or mayrbe basedon fhe wet weight of the tissiJe

chasedirom the superintendernf documents, US government printing X ) . )
office, Washington, D.C. 20402. (6) “BaselineBCF” means for @ranic chemicals, a biocen

(2) STATEWIDE CRITERIA. (a) The department may promulgaté&entrationfactor normalized to 100% lipithat is based on the
aless stringent criterionr remove a criterion from this chapterconcentratiorof freely dissolvedthemical in the ambient water
whenthe department determines that the previopsiynulgated andtakes into account the partitioning of ttfeemical within the
criterionis more stringent than necessanyunnecessary for the organism. For inoganic chemicals, a bioconcentration factor is
protectionof humans, fish and other aqualtfe or wildlife. The basedon the wet weight of the tissue.
modification shall assure that the designated uses are protecteq7) “Bioaccumulation’'means th@et accumulation of a sub
andwater quality standards continue to be attained. stanceby an oganism as a result of uptake from all environmental

(b) The department may promulgate a more stringent criterieaurces.
in this chapter when the department determines thatréwously (8) “Bioaccumulationfactor” or “BAF” means the ratio (in
promulgatectriterion is inadequate for thotection of humans, |/kg) of a substance’concentration in the tissue of an aquatic
fish and other aquatic life or wildlife. organismto its concentration in the ambient waiersituations

(3) DETERMINATION OF SECONDARYVALUES FOREFFLUENTLIM-  whereboth the aganism andts food are exposed to the substance
ITaTIONS. If a dischage contains a toxic substance, and if data @ndwhere the ratio does not change substantially over time.
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(9) “Bioaccumulative chemical of concern” tBCC” means (24) “Octanol/waterpartition coeficient” or “Kow”’ means
any substance that has the potential to cause adveisgisef theratio ofthe concentration of a substance in the octanol phase
which, upon entering the surface waters, accumulates in aquaticits concentration in the aqueous phase inegnilibrated
organismdsdy a human health or wildlife bioaccumulation facto2—phasectanol-water system. For logls, the log of the octa
greater than 1000. nol-waterpartition coeficient is a base 10 logarithm.

(10) “Bioconcentration”’means the net accumulatiofa sub (25) “Secondary value” means a temporary value that repre
stanceby an aquatic ganism as a result of uptake directly fromsentsthe concentration of a substance which ensures adequate
the ambient watethrough its gill membranes or other externaprotectionof sensitive species of aquatic life, wildlife or human
body surfaces. healthfrom the toxicityof that substance and will adequately-pro

(11) “Bioconcentrationfactor” or “BCF” means the ratiin ~ tect the designated use of the surface water until database-require
L/kg) of a substance’concentration in the tissue of an aquatignentsare fulfilled to calculate a water quality criterion.
organismto its concentration in the ambient watersituations (26) “Steadystate”’means that an equilibrium condition in the
wherethe oganism is exposed through the water only and whebbedy burden of a substance in aganism hadeen achieved and
theratio does not change substantially over time. is assumed whethe rate of depuration of a substance matches its

(12) “Biota—sediment accumulation factor” or “BSAF” rateof uptake.
meansthe ratio (in kg of aganic carbon/kg of lipid) of a sub  (27) “Toxic substance” means a substance or mixture of sub
stance’dipid—normalized concentration in the tissafean aquatic stanceswhich through sdicient exposure, or ingestion, inhala
organismto its oganic carbon—-normalized concentration in-surtion or assimilation by an ganism, either directly from the envi
facesediment, in situations where the ratio doeschange sub ronmentor indirectly by ingestion through the food chaivill
stantiallyover time, both the ganism and its food are exposedgausedeath, disease, behavioral or immunological abnormalities,
andwhere the surface sediment is representative of the averagacer,genetic mutations, or developmental or physiological
surfacesediment in the vicinity of the ganism. malfunctions,includingmalfunctions in reproduction or physical

(13) “Carcinogen"means any substance listed able 9 or a deformationsin such oganisms or their édpring.
substancdor which the induction of benign or malignant neo  (28) “Trophic level” means a functional classification of taxa
plasmshas been demonstrated in: within a community that is based on feeding relationships (e.g.,

(@) Humans; or aquaticplants comprise the first trophic level, herbivocest
’ ; . prisethe second, small fish compriges third, predatory fish the
(b) T™wo mammalian species; or fourth, etc.).

(c) One mammalian species, independently reproduced; or (29) “Uptake” meanghe acquisition of a substance from the

(d) One mammalian species,a@p unusual degree with respecknyironmentby an oganism as a result of amgtive or passive
to increased incidence, shortened latency period, variediteof process.

tumortype, or decregsed age at onset; or . . (30) “Water quality parameter” means one of tinelicators
_ (¢) One mammaliaspecies, supported by reproducible posiyaijlablefor describing the distinctive qualitf water including,
tive results in at least 3 dérent types of short-term tests whichyt not limited to, hardness, pH, or temperature.

areindicative of potential oncogenic activity E"SE'J’I)’”Q%" tR?girf)te"(rE?b?ljg)r){lg(ng [\(]206)39(3%5éf3:11(—3%?é &r}e{]u(r?)' (8)5(01 C%9)

“ R ] ili 0 be , 0 , s 0 , s an (0] s )
cateehn aehorse Bes s anerganiam whiCh resuts fom oxpo 20 121 25 1) aid 69 e an. (@ 20, Reoenigis 1557
sureto the substance for a time period representing that substantial
portion of the natural life expectancy of thaganism. NR 105.04 Determination of adverse effects.

(15) “Chronic toxicity criterion” or “CTC” means the maxi (1) Substancesay not be present in surface watersostcentra
mum4-day concentration of a substance which ensadequate tionswhich adversely &éct public health or welfare, present or
protectionof sensitive species of aquatic life from the chronie torospectiveuses of surfaceaters for public or private water sup
icity of that substance adll adequately protect the designated?lies, or the protection or propagation of fish or other aquatic life
fish and aquatic use of the surface water if not exceededthzare or wild or domestic animal life.

onceevery 3 years. (2) A substance shall be deemed to have advefsetebn
(16) “Depuration” means the loss of a substance from alish or other aquatic life if it exceeds anytbe following more
organismas a result of any active or passive process. thanonce every 3 years:

(17) “ECsg’ means a concentratiaria toxic substance which ~ (8) The acute toxicity criterion agpecified in s. NR 105.05,
causesan adverse #ct including mortality in 50% of the Of

exposedorganisms in a given time period. (b) The chronic toxicity criterion as specified in s. NR 105.06.
(18) “Food-chainmultiplier” or “FCM" means the ratio cd (c) The acute and chronic toxicity criteria for ammonia nitro
BAF to an appropriate BCF genshall be determined on a case—by-case basis byefbert

(19) “LCsg’ means a concentratiar a toxic substance which mentfor the appropriate aquatic life use category
is lethal to 50% of the exposedganisms in a given time period. (3) A substance shall be deemed to have advefset®bn

(20) “LD sg’ means a dosef a toxic substance which is lethalWildlife if it exceeds the wildlife criterioms specified in s. NR
to 50% of the exposed @anisms in a given time period. 7.

(21) “Lipid-soluble substance” means a substance wigch  (4) A substance shall be deemed to have advefset®bn
solublein nonpolar aganic solvents and whidends to accumu  Public health and welfare if it exceeds any of the following:
latein the fatty tissues of anganism exposed to the substance. (a) The human threshold criterion ssecified in s. NR 105.08;

(22) “Lowest observable adversefeft level” or*LOAEL”  ©F o -
meansthe lowest tested concentration that caused an adverse(b) The human cancer criterion as specified in s. NR 105.09;
effectin comparison with a control when all higher test concentrar
tions caused the samefett. (c) The taste and odor criterion as specified in s. NR 102.14.

(23) “No observableadverse ééct level” or “NOAEL” (5) A substance shall be deemed to have adveieasbr the
meansthe highest tested concentration that did not cause r@asonablgotential tohave adverse fefcts on aquatic life, wild
adverseeffect in comparison with a control when no lower tedife or human health, if it exceeds a secondary value determined
concentratiorcaused an adversdesdt. accordingto the procedures in ss. NR 105.05 to 105.08.
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(6) Thedetermination of the criteria or secondary values for 8. At least one is an ganism from gamily in any order of
substances as calculated under ss. NR 105.05 to 105.08ehaihsector any other phylum not already represented in subds. 1. to
basedupon the available scientific data baBeferences to be 7.
us.edin obtaining scientific data may include, laue not limited 9. If all 8 of the families in subds. 1. to&e represented, an
to: _ o _ acutetoxicity criterion may be developed feurface waters clas

(a) “Water Quality Criterid 972", ER-R3-73-033, National sified as cold water using information on all of those families. If
Academyof Smences,_NatlonaI Academy of Engineering, Unitedn acute toxicity criterion is developed feurface waters classi
StatesGovernment Printing @te, Washington, D.C., 1974.  fied as cold wateracute toxicity criteria maglso be developed

(b) “Quiality Criteria for Water”, ERA—440/9-76-003, United for any of the surface water classifications in's. NR 102.04 (3) (b)
States Environmental Protectiol’Agency Washington, D.C., to (e) using the procedure in suR) or (3) and data on families
1976. in subds. 1. to 8. which are representative of the aquatic life com

(c) October 1980 and January 1985 U.S. Environment@unities associatedvith those classifications. For each sub
ProtectionAgency (ER) ambient water quality criteria docu Stancejn no case may the criterion for a lower quality fish and
ments. aquaticlife subcategory as defined in s. NR 102.04 be less than the

(d) “Public Health Related Groundwater Standagisnmary criterionfor a higher quality fish and aquatic life subcategory
of Scientific Support Documentation for NR 140.10'iséonsin 10. For a substance, if all of tiiemilies in subds. 1. to 8. are
Departmeniof Health and Social ServiceBjvision of Health, notrepresented, an acute toxicity criterion may not be developed
Septembefl985. for that substance. Instead, any available data may be used to

(e) “Public Health Related Groundwater Standards - 1988€Velopa secondary acute value {BAor that substance accerd

Summaryof Scientific Support Documentation for NR 140.10"Ng 0 s. NR 105.02 (3) and sub.(4).
WisconsinDepartmenbf Health and Social Services, Division of (b) The acceptability of acute toxicity test results shall be

Health,June 1986. judgedaccording to the guidelines in section IV of the United
(f) Health advisories published on March 31, 1987 b, EP Statesenvironmentabrotection agencg’ 1985 “Guidelines for
Office of Drinking Water. Deriving National Numerical \Ater Quality Criteria forthe

H::E’/rotectiomf Aquatic Oganisms and Their Uses” or 40 CFR Part

Ep%érﬁlgyoé?ﬁérr?gggfé %%%unngi nts or information published 32, Appendix A. Il, IV and/, as stated on September 1, 1997, is
incorporatedoy reference.

(n) Any other reports, documents or information that the Note: Copies of 40 CFR Part 132, Appendix A Sections Il, IV and V are

departmentdeems Fo be reliable. ) available for inspection in the dites of the department of natural
(7) Whenreviewing any of the references in sub. (6) to deteresourcessecretary of state and the legislative reference bureau, Madison,
mine the efect of a substance, the department: WI or may be purchased from the superintendent of documents, US gov

(a) Shall use scientific studies on the toxicity of a substanceSmenrinting ofice, Washington, D.C. 20402.

fish and other aquatic life anild and domestic animals, indige ~ (2) ACUTETOXICITY CRITERIA FORSUBSTANCESWITH TOXICITY

nousto the state: UNRELATED TO WATER QUALITY PARAMETERS. If the acute toxicity

(b) May use scientific studies on the toxicity of a substance %? subsltgnce has ?Ot beenhaddequaterHsrtlown to tbe rel?tedtao a
fish or other aquatic lifeplant, mammalian, avian, and reptilianVaterguality parameter (i.e., hardness, pH, temperature, etc.), the
speciesnot indigenous to the state; and acutetoxicity criterion (ATC) is calculated using the procedures

(c) May consider biomonitoring information to determine thgpecmedln this subsecthn. . .
(&) 1. For each species for which at least one acute value is

aquaticlife toxicity of complex mixtures of toxic substances in \S . .
additionto the chemical specific criteria specified in this chaptevailable the species mean acutalue (SMA) is calculated as
History: Cr. RegisterFebruary1989, No. 398, &13-1-89; am. (3), renum. (5) (€ geometric mean of all acceptable acute toxicity tests using the

and(6) to be (7) and am. (6) (intro.) and (7) (intro.)(8), RegisterAugust, 1997, guidelinesin sub. (1) (b).

No. 500, ef. 9-1-97. 2. For each genus for which one or more SigAare avail
NR 105.05 Acute toxicity criteria and secondary able,the genus mean acute value (GKjs calculated as the geo

acute values for aquatic life. (1) MINIMUM DATABASE For ~ Metricmean of the SMis available for the genus.

ACUTE CRITERION DEVELOPMENT. (a) To derive an acute toxicity ~ (b) The GMA/s are ordered from high to low

criterionfor aquatic life, the minimum information required shall (c) Ranks (R) are assigned to the GKsAfrom 1 for the lowest

bethe resultof acceptable acute toxicity tests with one or mor@ N for the highest. I2 or more GMA's are identical, successive
speciesof freshwater animal in at least 8fdifent families pro  ranksare arbitrarily assigned.

videdthat of the 8 species: ) ) (d) The cumulative probability (P) isalculated for each
1. At Ieast_one is a salmonid fish in the family Salmonidae GMAVs as P=R/(N + 1).
the class Osteichthyes, (e) The 4 GMA/s are selected which have P closest to 0.05.

2. Atleastone is a non-salmonid fish from another family inf there are less than 59 GM4, these will always be the lowest
the class Osteichthyes, preferably a commerciallyesreation  GMAVs.

ally important warmyvater SpeCie,S’ (f) Using the selected GMA and Ps, the PC is calculated
3. At least one is a planktonic crustacean (e.g., cladocerggingthe following:

copepod), . . . 1. Let EV = sum of the 4 In GM&s,

4. Atleast one is Benthic crustacean (e.g., ostracod, isopod, EW = sum of the 4 squares of the In GW&A
amphipod crayfish), EP = sum of the 4 P values,

5. Atleast one is an insect (e.g., mayélyagonfly damselfly EPR = sum of the 4 square roots pafd
stonefly,caddisfly mosquito, midge), JR = square root of 0.05.

6. Atleast one is a fish or amphibian from a family inthe-phy 2 5 = (Ew - (EV3 /14)/(EP-(EPR /4))°-5-
lum Chordata not already represented in one of the other subdivi 3. L= (EV - S(EPR))/4
sions. ' )

7. At least one is an ganism from a family in a phylum other 4. A_= UR)(S) + L.
thanArthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca), 5- Final Acute lue (V)= e*.
and 6. ATC = FAV/2.
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(g) If, for a commercially recreationally or ecologically (k) Using the selected GMAIs and Ps, tHECAs calculated
importantspecies, the geometric mean of the acute values fraingthe following:
flow-throughtests in which the concentration of test material was 1 | et EV = sum of the 4 In GMAIs,
measureds lower than the calculatedr& [FAV], then that geo EW = sum of the 4 squares of the In GMAIs,
metric mean is used as thd @& [FAV] instead of the calculated EP = sum of the 4 P values,
one. EPR = sum of the 4 square roots péaRd

(h) Table 1 contains the acute toxicity criteria for fish and JR = square root of 0.05.
aquaticlife subcategories listed in s. NR 102.04 (3) that are calcu _ _ _ 0.5.
lated using the procedures described in this subsection fer sub 2. S = ((EW - (EV)/4) [(EP-(EPR}/4))
stancegmeeting the database requirements indicated in sub. (1) 3- L = (EV — S(EPR))/4.
(a). 4. A=(JR)(S) + L.

(3) ACUTETOXICITY CRITERIA FOR SUBSTANCESWITH TOXICITY 5. Final Acute Intercept £) = €A,
RELATED TO WATER QUALITY PARAMETERS. If data are available on 6. Acute Criterion Intercept (ACI) =AH?2.
a substance to show that acute toxicity tr 2nore species is simi L) Th te toxicit tion T&) i it )
larly related to a water qualifyarameter (i.e., hardness, pH, tem (L) The acute toxicity equa ion UE) is written as:
perature,etc.), the acute toxicity criterion T&) is calculated ATC =¢V In(water quality parameter) + In ACI).
usingthe procedures specified in this subsection. The ATE shall be applicablenly over the range of water qual

(a) For each species fmhich acceptable acute toxicity testdty parameters equivalent to the mean plus or minstadard
usingthe guidelines in sub. ({p) are available at 2 or more-dif dewatlonsusm_g the entire fresh water acute toxicity data base
ferentvaluesof the water quality parameterleast squares regres the water quality parameter transformation employed in (@ar
sion of the acute toxicity values on tharrespondingalues of the If the value at a specific location is outside of that rangegrttie
water quality parameter is performed to obtain #epe of the pointof the range nearest to that value shali$ed to determine
curvethat best describes the relationship. Because the most ctine criterion. Additionainformation may be used to modify those
monly documented relationship is thaetween hardness andranges.The final acute valuAV) equals 2 times theT’C (acute
acutetoxicity of metals and a log-log relationship fits these dattgxicity criterion) calculated using the formula in this paragraph.
geometricmeans and natural logarithms of both toxicity water — (m) If, for a commercially recreationally or ecologically
quality are used in the rest of this subsectiorillustrate this jmportantspecies, the SMAI is lower thahe calculated ACI,

{nethodiFor :(elatiotr]ships b‘;;fd ?? oth]?r Waier'ﬁyalﬂ:t]}(tft’?an’lﬁenthat SMAI is used as the ACI instead of the calculated one.
ors,no transtormation or @ derent franstormatiormigh® it \he ) Table 2 contains the acute toxicity criteria for the fish and

iate ch hall 5 s the acu
?har?ubge&eJu%?g Sﬁgggg?ﬁ changes shall be made as neces%a(\qr aticlife subcategories listed in s. NR 102.04 (3) that are calcu

(b) For each species, the geometric mean of the available lated using the procedures described in this subsection fer sub

: P ! 9 .~ _ stancesmeeting the database requirements indicated in sub. (1)
values(W) is calculated and then each of those acute vadue ). Table 2A contains the water quality parameter ranges-calcu
divided by the mearior that species. This normalizes the acutg ’"

valuesso that the geometric mean of the normalized véioes ated in par(L). . )
eachspecies individually and for any combination of species is (4) SECONDARY ACUTEVALUES. If all 8 minimum data require
1.0. mentsfor calculating acute toxicity criteria in sub. (1) (a) are not
(c) For each species, the geometriean of the available cofre met, secor)dary acute val.ues (B shall be determined using the
spondingwater quality parameter values (X) is calculagedi Procedurein this subsection.
theneach of those water quality parameter values is divided by the(a) In order to calculate a S/Athe database shall contain, at
meanfor thatspecies. This normalizes the water quality paramet@minimum, a genus mean acute value (GRlfor one of thefol-
valuesso that the geometric mean of the normalized véioes lowing 3 genera in the family DaphnidaeCeriodaphnia sp.,
eachspecies individually and for any combination of species Baphniasp, or Simocephalus spTo calculate &AV, the lowest
1.0. GMAV in the database is divided by the Secondary Acute Factor
(d) A least squares regression of all the normalized acute V@AF). The SAF is an adjustment factor correspondinghéo
ueson the corresponding normalized values of the water qualitymberof satisfied minimum data requirements, listed in §iip.
parameteis performed to obtain the pooled acute slope (V). If tHa@). SAFs are listed inable 2B.
coefficient of determination, or r value, calculated fraimat (b) Whenever appropriate, theeits of variable water quality
regressioris found not to be significant based on a stanBatelst parametershall be considered when calculating 8/Séonsis
ata 0.05 level, then the pooled acute slope shall be set equaki@ with the procedures described in sub. (3).

zero. . L . (c) Wheneverfor a commerciallyrecreationally or ecologi
(€) For each species the logarithmic intercept (Y) is calculatedy important species, the SMAis lower than the calculated

usingthe equation: Y = In W - V(In X). _ SAV, that SMA/ shallbe used as the $Anstead of the calculated
1. Foreach species the species mean acute intercepy

(SMAV) is calculated as'e _ , (5) ACUTE TOXICITY CRITERIA EXPRESSEDIN THE DISSOLVED
2. For each genus for which one or mBMAIs are available, rory. Acute water quality criteria may be expressed as 4 dis
the genus mean acute intercept (GMAV) is calculated as the g&gjvedconcentration. The conversion of an acute watility
metric mean of the SMAIs available for the genus. criterion expressed as a total recoverable concentratioanto
(9) The GMAIs are ordered from high to low acutewater quality criterion expressed as a dissolved coneentra
(h) Ranks (R) arassigned to the GMAIs from 1 for the lowestion, the portion othe substance which will pass through a 0.45
to N for the highest. If 2 or more GMAIs are identical, successiven filter, shall be done using the equations in pars. (a) and (b).

ranksare arbitrarily assigned. Substancewhich may have criteriaxpressed as a dissolved con
(i) The cumulative probability (P) is calculated for e@AI  centrationare listed in pafa) with corresponding conversion fac
asP=R/(N+1). tors.

() The 4 GMAIs are selected which have P closest to 0.05. If (&) The conversion of the water quality criterion expressed as
thereare less than 59 GMAIs, these will alwdys the lowest total recoverable (WQ#&ta r) to the water qualitycriterion
GMAIs. expressedas dissolved (WQg) shall be performed as follows:
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41 DEPARTMENT OF NATURAL RESOURCES NR 105.06
WQCp = (CF)(WQGrtalR) classifiedas cold water using information on all of those families.
Where: WQGyqir = Criteriafrom NR 105, @ble 1 or 2. If & chronic toxicity criterion isleveloped for surface waters elas
CF - Conversion factor for total recover— sified as cold waterchronic toxicity criteria maglso be devel

opedfor any of thesurface water classifications in s. NR 102.04

able to dissalved. (3) (b) to (&) using the procedure in sub. (2) or (3) and data on fami

Conversion factors are as follows: liesin subds. 1. to 8. which are representative of the adiifatic
Arsenic 1.000 communitiesassociated with those classifications. For each sub
Cadmium 0.850 stancejn no case may the criterion for a lower quality fish and
Chromium (lll)  0.316 aquaticlife subcategory as defined in s. NR 102.04 be less than the
Chromium (V)  0.982 criterionfor a higher quality fish and aquatic life subcategory
Copper 0 960 10. For a substance, if all the families in subds. 1. to 8. are not
: representedacute—chronic ratioas calculated in sub. (5) may be
Lead 0.875 usedto generate the chroniiexicity values necessary to calculate
Mercury 0.850 achronic toxicity criterion.
Nickel 0.998 11. For a substance, if all of the families in subds. 1. to 8. are
Selenium 0.922 notrepresented, a chronic toxicity criterion may not be developed
Silver 0.850 for that substance except povided in subd. 10. Instead, any
Zinc 0.978 availabledata may be used to develop a secondary acute value

(SAV) for that substance according to sub. (4).

(b) The acceptability of chronic toxicity test results skl
judgedaccording to the guidelines in section VI of the United
Statesenvironmentabrotection agencg’ 1985 “Guidelines for
Deriving National Numerical \Ater Quality Criteria forthe

(b) The translation of the WQCinto the water quality crite
rion which accounts for site—specific conditio&/QCrran)
shallbe performed as follows:

WQCtran = (Translator)(WQ®)

Where: Tanslator (unitless) = ((M(TSS) + Mp)/Mp Protectionof Aquatic Oganisms and Their Uses” or 40 CFR Part
Mp = Particle—bound concentration of the pollutant 132 Appendix A, sections VI and VIl as stated on September 1,
(ug/g) in receiving water 1997, is incorporated by reference.

- N ; ; Note: Copies of 40 CFR Part 132, Appendix A, Sections VI and VIl are available
Mp = DISS_OI_Ved concentration of the pollutant in for inspection in the dites of the department oftural resources, secretary of state
receiving water (ug/L). andthe legislative reference bureau, Madison, WI or may be purchased from the

TSS = btal Suspended Solids (g/L) concentration in superintendendf documents, US government printindicé, Washington, D.C.

- 20402
receiving water (2) CALCULATION OF A CHRONIC CONCENTRATION. A chronic

(c) The procedures in pars. (a) and (b) may also be used fordb@centratioris obtained by calculating the geometriean of the
conversionof secondary values from total recoverable te dighroniclowest observable adversdeet level and the chronimo

solved. observableadverse déct level.
History: Cr. RegisterFebruary1989, No. 398, &f3-1-89; am. (1) (a) 1. to 5.,
@ (b) @) (@10 (9, (3) () and {7 to (L) and recr(l) (a)6 cr() (@) 7. ©0 10., (3) CHRONIC TOXICITY CRITERIA FOR SUBSTANCESWITH TOXIC-
(4) and (5), RegisteAugust, 1997, No. 500,eB-1-97;CR 03-050: am. (3) (L) ITY UNRELATED TOWATER QUALITY PARAMETERS. If the chronic tox
and (m) Register February 2004 No. 578, eff. 3-1-04 icity of a substance has not been adequately shown to be related

) o o to a water quality parametére., hardness, pH, temperatiet,.,
NR 105.06 Chronic toxicity criteria and secondary  the chronic toxicity criterion (CTC) is calculated using the proce
chronic values for fish and aqUath life. (1) MINIMUM duresspeciﬁed in this subsection.

DATABASE FOR CHRONIC CRITERIONDEVELOPMENT. (&) To derive a
chronictoxicity criterion for aquatic life, the minimuinforma
tion required shall be resultd acceptable chronic toxicity tests
with one or more species of freshwater animal ieadt 8 difer-

entfamilies provided that of the 8 species: usngthe QUIder:IneS in sfub. (;.) E]b). - '|
1. At least one i salmonid fish, in the family Salmonidae . For each genus for which one or more SMCVs are aval

able,the genus mean chronic value (GMCVt#@culated as the
" che i?slza(ztsgerlcehl?ierfon salmonid fish, from another famil gometricmean of the SMCVS available for the genus.
in the class Osteichthyes, preferably a commerciallyeore (b) The GMCVs are grdered from high to low
ationally important warmwater species, (c) Ranks (R) are assigned to the GMCVs from 1 for the lowest

3. At least one is a planktonic crustacean (e.g., cladoceriN for the highest. I2 or more GMCVs are identical, successive
ranksare arbitrarily assigned.

(a) 1. For each species for which at least one chronic islue
available,the species mean chronic value (SMCV) is calculated
as the geometric mean of all acceptable chronic toxicity tests

copepod), o .
; ; ; d) The cumulative probability (P) isalculated for each
4. At least one is henthic crustacean (e.g., ostracod, isopo ( -
amphipod,crayfish), %MCVS as P—R/(N + 1)

(e) The 4 GMCVs are selectedhich have P closest to 0.05.
stonefly, caddisfly mosquito, midge), If there are less than 59 GMCVs, these will always be the lowest

6. Atleast one is a fish or amphibian from a family in the-phy (GMCVs.

lum Chordata not already represented in one of the other subd{FC(:f\)/) %Sci:r;gl]ctl:llgtse%licstﬁ% Ct;‘h'\g%ﬁ)\?v?ggp& the final chronic value

5. At least one is an insect (e.g., maytlyagonfly damselfly

sions,

7. At least one is an ganism from a family in a phylum other ~ 1. Let EV =sum of the 4 In GMCVs,
thanArthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca), EW = sum of the 4 squares of the In GMCVs,
and EP = sum of the 4 P values,

8. At least one is an ganism from damily in any order of EPR = sum of the 4 square roots pafd

insector any other phylum not already represented in subds. 1. to JR = square root of 0.05.
7. 2. S=((EW - (EV3 /4)/(EP-(EPRY¥/4))0-5

9. If all 8 of the families in subds. 1. to 8. are represented, a 3- L = (EV - S(EPR))/4.
chronic toxicity criterion maybe developed for surface waters 4. A= (JR)(S) + L.
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5 FCV=¢é\ 10. The 4 GMCls are selected which have P closest to 0.05.
(g) |f’ for a Commercia”y recreationa”y or eco|ogica|ly If there are less than 59 GMCIS, these will aIWayS be the lowest

importantspecies, the geometric mean of the chronic vakiesGMCls.
lower than the calculated FCV then that geometric mean is used 11. Using the selected GMCls aRd, the final chronic value

asthe FCV instead of the calculated one. (FCV) is calculated using the following:

(h) The chronic toxicity criterion (CTC) equals the lower of the a. Let EV = sum of the 4 In GMClIs,
FCV and the final plant value calculated using the procedure in s. EW = sum of the 4 squares of the In GMCIs,
NR 105.11. EP = sum of the 4 P values,

(i) Table 3 contains the chronic toxicity criteria for the fish and EPR = sum of the 4 square roots paRd
aquatic lifesubcategorieisted in s. NR 102.04 (3) that are calcu JR = square root of 0.05.

lated using the procedures described in this subsection fer sub b. S = (EW-(EV}/4)/(EP-(EPRY4))°->
stancesneeting the database requirements indicated in sub. (1). ¢, L = (EV - S(EPR))/4.

(4) CHRONIC TOXICITY CRITERIA FOR SUBSTANCESWITH TOXIC- d. A= ([JR)(S) + L.
ITY RELATED TO WATER QUALITY PARAMETERS. (&) If data are avail e. Final Chronic Intercept (FCI) 2
able on a substance to show that chronic toxicity to 2 or more spe

cies is similarly related toa water quality parameter (i.e., L2- Thefinal chronic equation (FCE) is written as:

hardnesspH, temperature, etc.), the chronic toxicity criterion FCV =¢(V In(water quality parameter) + In FCI). _
(CTC)is calculated using therocedures specified in this para The FCE shall be applicable only over the range of water quality
graph. parametergquivalent to the meat 2 standard deviations using

the entire freshwater chronic toxicity data base and the water qual

. LR : f ity parameter transformation employed in subd. 1. If the value at
using the guidelines in sub. (1) (b) are available at 2 or dilfee-  "q e ific |ocationis outside of that range, the endpoint of the

entvalues of the water quality paramew@ieast squares regres o nenearest to that value shall be used to determine the criterion.
sion of the chronic toxicity values on the corresponding vatiies aqditional information may be used to modify those ranges.
thewater quality parameter is performed to obtain the slope of the 13. If, for a commercially recreationally orecologically

curvethat best describes the relationship. Because the most ¢ . :
. Al ortantspeciesthe SMCI is lower than the calculated FCI, then
monly documented relationship tisat between hardness and thgﬁathMCI is used as the ECI instead of the calculated one.

chronic toxicity of metals and a log-log relationship fits thes ) - -
data,geometric means and natural logarithms of both toxicity and (°) Ata value of the water quality parametle chronic toxie
waterquality are used in the rest of this subsection to illustrate tH% criterion (CTC) equals the lower of the FCV ahd final plant
method.For relationships based on other water quality param¢luecalculated using the procedure in s. NR 105.1

1. For each species for which acceptable chronic toxiestp

ters,no transformation or a dérent transformatiomight fit the (c) Table 4 contains the chronic toxicity criteria for the fish and
databetter and appropriate changes shall be made as neces$apyaticlife subcategories listed in's. NR 102.04 (3) that are €alcu
throughoutthis subsection. lated using the procedures described in this subsection fer sub

2. For each species, the geometric mean of the availa ncesmeeting the database requirements indicated in sub. (1).
chronicvalues (W)is calculated and then each of the chronie vaf @0l 4A contains the water quality parameter ranges calculated
uesis divided by the mean for that species. This normatizes ' Par (@) 1.
chronicvalues so thahe geometric mean of the normalized-val (5) ACUTE-CHRONICRATIOS. (@) The acute—chronic ratio is
uesfor each species individually and for azymbination of spe  usedto estimate the chronic toxicity of a substance to fish or other
ciesis 1.0. aquaticspecies when the database of sub. (1) (a) is not satisfied.

3. For each species, the geometric mean of the available cor(b) The acute-chronic ratio for a species equals the acute con
respondingwater quality parameter values (X) is calculated argentrationfrom data considered under s. NR 105.05 (1) divided
theneach of the water quality parameter values is divided by thg the chronic concentration from data calculated under sub. (1),
meanfor thatspecies. This normalizes the water quality parametgybjectto the following conditions:
valuesso that the geometric mean of the normalized vdioes 1. If the acute toxicity of a substance is related to any water
eachspecies individually and for any combination of species guality parameterthe acute—chronic ratio shall based on acute
1.0. andchronic toxicity data obtained fromgamisms exposed to test

4. A least squares regressioha” the normalized chronic waterwith Slmllaf; if not identica}l, values of those Watﬂ.ﬂa'lty
valueson thecorresponding normalized values of the water-qudparametersPreference under this paragraph shall be given to data
ity parameter is performed to obtain the pooled chronic slope ({pm acute and chronic tests done by the sautkor or reference
If the coeficient of determination, or r value, calculated from thaf! order to increase the likelihood of comparable test conditions.
regressioris found not to be significant based on a stanBatest 2. If the acute and chronic toxicity data indicate that the
ata 0.05 level, then the pooled chronic slope shall be set equakt¢ate—chronicatio varies with changes in the values of the water
zero. quality parameters, the acute—chronic ratio used at specified val

5. For eachspecies the logarithmic intercept (Y) is calculatef€Sof the water quality parameters shall be based on the aatios
usingthe equation: Y = In W = V(In X). valuesclosest to that specified.

6. a. For each species the species mean chronic intercept3- If the acute toxicity of a substance is unrelated to water
(SMCI) is calculated as’e quality parametersthe acute—chronic ratio may be derived from
ny acute and chronic test on a species regardless of the similarity

b. For eaclgenus for which one or more SMCls are availabl? values of those parameters. Preference undepahigraph

the genus mean chronic intercept (GMCH) is calculated as the g all be given to data from acute and chronic tests done by the

metricmean of the SMCls available fo.r the genus. sameauthor or reference focrease the likelihood of comparable
7. The GMCls are ordered from high to low testconditions.

8. Ranks(R) are assigned to the GMCls from 1 for the lowest (¢) A final chronic value shall be calculated for a substance
to N for the highest. If 2 or more GMCise identical, successive ynderthis subsection onlif at least one acute—chronic ratio is

ranksare arbitrarily assigned. availablefor at least one species of aquatic animal in at least 3 dif
9. The cumulative probability (P) is calculated for eacferentfamilies, provided that of the 3 species, one is a fish, one is
GMCI as P=R/(N + 1). an invertebrate, and the thiigl a relatively sensitive freshwater
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specieon an acute toxicity basis. The other 2 may be saltwater(7) SECONDARY ACUTE-CHRONICRATIOS. (@) If a ACR cannot
species. be calculated using the procedure in subb@)ause SMACRs are

(d) The geometric mean acute—chronic ratio is calculated fopt availablefor a fish, an invertebrate or an acutely sensitive
eachspecies using the availaldleute—chronic ratios for that spe freshwaterspecies, a secondary acute—chronic ratio (SACR) may
cies. That mean ratio shall bealled the species mean acute-be calculated using the procedure in this subsection.
chronicratio (SMACR). (b) The SACR shall be equal to the geometric mean of 3 acute—

(e) For a given substance, if the SMAGRpears to increase chronicratios. Those ratios consist of the SMACRs availtdyle

or decrease as the species or genus mean acute valuegg®MANE SPecies in sub. (5) (c). When SMACRs are not available for

GMAVs) calculated for that substance using the procedulfé SPecies in pala), the default acute-chronic ratwbe used

describedn s. NR 105.05 increase, the final acute—chronic ratl%ls' _Use of a SACR wiill result in the calculation of a secondary

(FACR) shall be equal to the geometric mean of the SMACRs fopronicvalue.

speciewith SMAVs closest to the final acute value. (8) CHRONIC TOXICITY CRITERIA EXPRESSEDIN THE DISSOLVED
(f) For a given substance, if no trend is apparent regardi@ M. Chronic water quality criteria may be expressed as-a dis

changesn SMACRs and GMs, the ACR shall be equal to the vedconcentration. The conversion of a chronic water quality

: : criterion expressed as a total recoverable concentratioa to
geometricmean of all SMACRs available for that substance. chronic water quality criterion expressed as a dissolved con

(9) For a given substance, the final chronic value (FEhAl  centrationthe portion of the substance which will pass through a
be equal to the final acute valueAW) divided by the final acute- o 45um filter, shall be done using the equations in pars. (a) and
chronic ratio (ACR). The chronic toxicity criterion shall be (). Substances which may hawéteria expressed as a dissolved
equalto the lower of the FCV and the final plant value as calcdoncentratiorare listed in par(a)with corresponding conversion
lated using the procedure in s. NR 105.it available. factors.

(h) Chronic toxicity criterigfor the fish and aquatic life sub  (a) The conversion of the water quality criterion expressed as
categoriedlisted in s. NR 102.04 (3) that are calculated usingptal recoverable (WQa r) to the water qualitycriterion
acute—chronicatios are listed indble 5 for substances with acuteexpresseds dissolved (WQg) shall be performed as follows:
toxicity unrelated to water quality parameters andahlé& 6 for WQCp = (CF)(WQGotair)
substancewith acute toxicity related to water quality parametergypare: WQGotalr, = Criteriafrom NR 105. Bble 5 or 6
Equationdisted in &ble 6 are applicable over the same range 0 ' CF oiR. Conversion factor for, total recovér—
waterquality parameters as contained able 2A. - ble to dissolved

(6) SECONDARY CHRONIC VALUES. If all 8 minimum data . ave to ,ISSO ved
requirementdor calculating FCVs in sub. (1) (a) are not met foponve_rsmn factors are as follows:
asubstance, secondary chronic values (S@GWa)l be calculated Arsenic 1.000
for that substance using the procedure in this subsection. ~ Cadmium 0.850

(a) If anyone of the combinations of information in subds. 1Chromium (lll) ~ 0.860
to 3. is available, a SCV may be calculated. c@lculate a SCV Chromium (VI)  0.962

for a substance, the acute value from subds 3. is divided by Copper 0.960
the applicable acute—chronic ratio in the same subdivision. | oaq 0.792

1. Calculate a &V usingthe procedure in s. NR 105.05 (2)njickel 0.997
anddivide it by a secondary acute—chronic ratio (SACR) using t%l enium 0.922

proceduren sub. (7). Zinc 0.986

2. Calculate a S¥ usingthe procedure in s. NR 105.05 (4) . } . .
anddivide it by a final acute—chronic ratioAER) using the pro (b) The translation of the WQ{into the water quality crite

cedurein sub. (5). rion which accounts for site—specific conditiof&QCrraN)

3. Calculate a S usingthe procedure in s. NR 105.05 (4)shall bevseQr(f:ormed_a(sT:g::cs)\I/;i:)r)(WQ@

anddivide it by a SACR using the procedure in sub. (7). TRAN = 117
. . Where: Tanslator (unitless) = ((M(TSS) + Mp)/Mp

(b) If appropriate, the SCV shall be made a function of a water ~ Particle—bound trati fth lutant (ua/a) i
quality characteristic in a manner simitarthat described in sub. MP = Particle-bound concentration of the pollutant (ug/g) in
(4) (a). receiving water

(c) If, for a commercially recreationally or ecologically Mp = Dissolved concentration of the pollutant in receiving
importantspecies, the SMCV is lower than the calculated SC\¥ater (uglL). _ o N
that SMCV shall be used as the SCV instead of the calculat€®S = Dtal Suspended Solids (g/L) concentration in receiving

SCV. water.

(d) If there is an FPV available using the procedore NR (c) The procedures in pars. (a) and (b) may also be used for the
105.11which is lower than the calculated SA@Nat FPV shall be conversionof secondary values from total recoverable te dis
usedas the SCV instead of the calculated SCV solved.
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Table 1
Acute Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality
(in ug/L except whee indicated)
Warm Water Sportfish, \&rm
Water Forage, and Limited
Substance Cold Water Forage Fish Limited Aquatic Life
Arsenic (+3)* 339.8 339.8 339.8
Chromium (+6)* 16.02 16.02 16.02
Mercury (+2)* 0.83 0.83 0.83
Cyanide, free 22.4 45.8 45.8
Chloride 757,000 757,000 757,000
Chlorine* 19.03 19.03 19.03
Gamma - BHC 0.96 0.96 0.96
Dieldrin 0.24 0.24 0.24
Endrin 0.086 0.086 0.12
Toxaphene 0.73 0.73 0.73
Chlorpyrifos 0.041 0.041 0.041
Parathion 0.057 0.057 0.057
Note: * - Criterion listed is applicable to the “total recoverable” form except for chlorine which is applicable to the “total residual” form.
Table 2
Acute Toxicity Criteria for Substances Wth Toxicity Related to Water Quality
(all in ug/L)
Water Quality Parameter: Hardness (in ppm as GRCO
ATC=¢lV in hardnessy In ACI) ATC at \arious Hardness (ppm) Levels
Substance \Y, In ACI 50 100 200
Total Recoverable Cadmium:
Cold Water 1.147 -3.8104 1.97 4.36 9.65
Warm Water Sportfish, \&rm
Water Forage and Limited
Forage Fish 1.147 -2.9493 4.65 10.31 22.83
Limited Aquatic Life 1.147 -1.9195 13.03 28.87 63.92
Total Recoverable Chromium (+3):
All Surface Waters 0.819 3.7256 1022 1803 3181
Total Recoverable Copper:
All Surface Waters 0.8561 -1.1199 9.29 16.82 30.45
Total Recoverable Lead:
All Surface Waters 0.9662 0.2226 54.73 106.92 208.90
Total Recoverable Nickel:
All Surface Waters 1.083 2.2289 642.7 1361 2219
Total Recoverable Zinc:
All Surface Waters 0.8745 0.7634 65.66 120.4 220.7
Water Quality Parameter: pH
ATC = dV(pH) +In ACI)
Substance \Y, IACI 6.5 7.8 8.8
Pentachlorophenol:
All Surface Waters 1.0054 -4.877 5.25 19.40 53.01
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Table 2A Table 2B
Water Quality Parameter Ranges for Substances Secondary Acute Factors
Acute Toxicity Related to Water Quality —
- Number of minimum data

Substance Parameter Applicable Range requirements satisfied Adjustment factor
Cadmium Hardness (ppm) 6 — 457 1 519
Chromium (+3) Hardness (ppm) 13-301 )
Copper Hardness (ppm) 14 - 427 2 13.0
Lead Hardness (ppm) 12 - 356 3 8.0
Nickel Hardness (ppm) 19 - 157 4 20
Zinc Hardness (ppm) 12 - 333 )
Pentachlorophenol pH (s.u.) 6.6 -8.8 5 6.1

6 5.2

7 4.3

Table 2C
Acute Toxicity Criteria for Ammonia W ith Toxicity Related to Water Quality(all in mg/L)

Cold Water (CW) Categories 1-5 ae applicable only to ammonia criterial
Water Quality Parameter: pH
ATC (in mg/L) = [A/ (1 + 1¢/-204-PH))] + [B /(1 + 1@PH—7.204)]

Substance A B 7.5 8.0 8.5
Ammonia(as N) in mg/L:
CW Category 1 & 4 0.275 39.0 13.28 5.62 2.14
CW Category 2 & 3 0.343 48.7 16.59 7.01 2.67
CW Category 5, \&krm Water Sport Fish, 0.411 58.4 19.89 8.41 3.20
Warm Water Forage, and Limited Forage Figh
Limited Aquatic Life 0.633 90.0 30.64 12.95 4.93

1 Forammonia, along with data on all warm water fish species and invertebrates, the cold water criteria are calculated using data on all cold water fish species with the
following exceptions:

CW Category 1 = Default category of cold water classification. This category includes all fish. [Note: CW Category 1 is always applicable in Lakea&eiperior
Michigan, and Green Bay north of432’ 30” north latitude.]

CW Category 2 = Inland lakes with populations of cisco, lake trout, brook trout or brown trout, but no other trout or salmonid species. This category excludes data on
genusOnchorhynchus

CW Category 3 = Inland lakes with populations of cisco, but no trout or salmonid species. This category excludes dateOutigehgnehus, SalmandSalveli-
nus

CW Category 4 = Inland trout waters with brook, brown, or rainbow trout, but no whitetisho. This category excludes data on gefussopium

CW Category 5 = Inland trout waters with brook and brown trout, but no whitefish, cisco, or other trout or salmonid species. This category excludes data on genera
ProsopiumandOnchorhynchus

Table 3
Chronic Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality(all in ug/L)

Warm Water Sportfish, \&rm
Water Forage and Limited
Substance Cold Water Forage Fish Limited Aquatic Life

(Reserved)
Note: This table is reserved for criteria that USH#s indicated may be available in the near future.

Table 4
Chronic Toxicity Criteria for Substances Wth Toxicity Related to Water Quality (all in ug/L)

Water Quality Parameter: Hardness (in ppm as GaCO

CTC at \arious
CTC=dV In(hardness} In CCI) Hardness (ppm) Levels
Substance \% In CClI 50 100 175
Total Recoverable Cadmium:
All Surface Waters 0.7852 -2.7150 1.43 2.46 3.82

RegisterFebruary 2008 No. 626


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 3-1-2008. May not be current beginning 1 month after insert date. For current adm. code see:
http://docs.legis.wisconsin.gov/code/admin_code

NR 105.06 WISCONSINADMINISTRATIVE CODE 46
Table 4A
Water Quality Parameter Ranges for Substances th Chr onic Toxicity Related to Water Quality
Substance Parameter Applicable Range
Cadmium Hardness (ppm) 18-175
Table 4B

Chronic Toxicity Criteria
for Ammonia with T oxicity Related to Water Quality (all in mg/L)

Substance: Ammonia (as N)
Water Quality Parameterseperature in degrees Celsius, pH

30-Day CTC:

CTC = E X ((0.0676/(1 + 16:688-PH))) + (2.912/(1 + 1(PH-7-688))) X C
4-Day CTC =30-Day CTC X 2.5
Cold Water (all periods), \&km Water Sport Fish and &im Water Forage Fish
(periods with Early Life Stages Present):

C = minimum of (2.85) or (1.45 X {§028X (25-T))

T = Temperature in degrees Celsius

E =0.854
Warm Water Sport Fish and &vm Water Forage Fish
(periods with Early Life Stages Absent):

C=(145X 1€p-028X (25-T)))

T = Maximum of (actual temperature in degrees Celsius) and (7)

E =0.854

Limited Forage Fish (periods with Early Life Stages Present):
C = minimum of (3.09) or (3.73 X 1§028X (25-T))
T = temperature in degrees Celsius
E=1

Limited Forage Fish (periods with Early Life Stages Absent):
C=(3.73X 1(¢P-028X (25—T)))
T = Maximum of (actual temperature in degrees Celsius) and (7)
E=1

Limited Aquatic Life (all periods):
C =(8.09 X 1(¢p-028X (25—T)))
T = temperature in degrees Celsius

E=1
30-day CTC in mg/L @ pH of:
7.5 8.0 8.5
Cold Water Warm Water Sport Fish (Early Life
States Present), andawwh Water Forage Fish (Early
Life Stages Present):
@ 25 degrees Celsius 2.22 1.24 0.55
@ 14.5 degrees Celsius or less 4.36 2.43 1.09
Warm Water Sport Fish (Early Life Stages Present),
and Warm Water Forage Fish (Early Life Stages
Absent):
@ 25 degrees Celsius 2.22 1.24 0.55
@ 7 degrees Celsius or less 7.09 3.95 1.77
Limited Forage Fish (Early Life Stages Present):
@ 27 degrees Celsius or less 5.54 3.09 1.38
Limited Forage Fish (Early Life Stages Absent):
@ 25 degrees Celsius 6.69 3.73 1.67
@ 7 degrees Celsius or less 21.34 11.90 5.33
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Limited Aquatic Life:
@ 25 degrees Celsius 14.50 8.09 3.62
@ 7 degrees Celsius or less 46.29 25.82 11.56

Note: The terms “early life stage present” and “early life stage absent” are defined in subch. IIl of ch. NR 106.

Table 5
Chronic Toxicity Criteria Using Acute—Chronic Ratios for Substances with dxicity Unrelated to Water Quality
(all'in ug/L)
Warm Water Sportfish, \&rm Water
Substance Cold Water Forage and Limited Forage Fish  Limited Aquatic Life
Arsenic (+3)* 148 152.2 152.2
Chromium (+6)* 10.98 10.98 10.98
Mercury (+2)* 0.44 0.44 0.44
Cyanide, free 5.22 11.47 11.47
Chloride 395,000 395,000 395,000
Chlorine* 7.28 7.28 7.28
Dieldrin 0.055 0.077 0.077
Endrin 0.072 0.072 0.10
Parathion 0.011 0.011 0.011
Note: * Criterion listed is applicable to the “total recoverable” form except for chlorine which is applicable to the “total residual” form.
Table 6
Chronic Toxicity Criteria Using Acute—Chronic Ratios for Substances Wh Toxicity Related to Water Quality
(all in ug/L)
Water Quality Parameter: Hardness (in ppm as GRCO
CTC=¢V In(hardnessy In CCl) CTC at \arious Hardness (ppm) Levels

Substance \ In CClI 50 100 200
Total Recoverable Chromium (+3):

Cold Water 0.819 0.6851 48.86 86.21 152.1

Warm Water Sportfish 0.819 1.112 74.88 132.1 233.1

All others 0.819 1.112 74.88 132.1 233.1
Total Recoverable Copper:

All Surface Vdters 0.8561 -1.4647 6.58 11.91 21.57
Total Recoverable Lead:

All Surface Vdters 0.9662 -1.1171 14.33 28.01 54.71
Total Recoverable Nickel:

All Surface Vdters 1.083 0.033 71.50 151.5 246.9
Total Recoverable Zinc

All Surface Vdters 0.8745 0.7634 65.66 120.4 220.7
Water Quality Parameter: pH

CTC=dV(pH) +InCCI) CTC at \arious pH (s.u.) Levels

Substance \A In CClI 6.5 7.8 8.8
Pentachlorophenol:

Cold Water 1.0054 -5.1468 4.43 14.81 40.48

All Other Surface \dters 1.0054 -4.9617 5.33 17.82 48.70

History: Cr. RegisterFebruary1989, No. 398, &f3-1-89; am. (5]f) and &bles 2, 2a, 4, 4a and 6, Regisleity 1995, No. 475, &f8-1-95; am. (1) (a) 1., 2., 4., and
5., (1) (b), (3) (intro.), (a) to (9), (4) (&) 1., 7. to 13., (5) (c), renum. (1) (a) 6. to be (1) (a) 10., (3) (h) to be (3) (i) and am. (1) (a) 10, (4) (a) 6. to be (4) (a) 6. a., (4) (b) to
be (4) (c), (5) (e) to (i) to be (5) (d) to (h) and am. (5) (e) to (g§3%Kh), (4) (a) 6. b., (4) (b), (5) (b) 3., (6) to (8)and recr, Tables 1 to 2a, 3 to 6,(5) (d} am. Tables
1 and 5, Registedanuary2000, No. 529, &f2-1-0Q CR 03-050: am. Bbles 2 and 6, crTables 2C and 4B Register February 2004 No. 578, eff. 3-1-04
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NR 105.07 Wildlife criteria. (1) The wildlife criterion is (b) The selection of the species sensitifégtor (SSF) shall
the concentration of a substance which if not exceeded protebesbased on the available toxicological data base and available
Wisconsin'swildlife from adverse éécts resulting from inges physicochemicalnd toxicokinetic properties of the substance
tion of surface waters of the state and from ingestion of aquagiodthe amount and quality of available data.
organismsaken from surface waters of the state. (c) The bald eagle, kingfishdterring gull, mink and otter are

(a) For any substance not shown able7, the wildlife crite  representativef avian and mammaliaspecies to be protected by
rion (WC) is the lower of the available mammalian or avian-wildvildlife criteria. A NOAEL specific to each taxonomic class is
life values (WVSs) calculated pursuant to sub. (2). A wildlife criteusedto calculate WVs for each of the 5 representative species. The
rion protective of Visconsin'sreptile fauna may be calculatedavianWV is the geometric mean of the WVs calculated for the 3
pursuanto sub. (2) whenever data specific to reptiles are -avaikepresentativavian species. The mammalian WV is the geemet

able. ric mean of the WVs calculated for tBeepresentative mamma
(b) Table7 contains the wildlife criteria calculated accordingf@n Species.
to the procedures of this chapter (d) In those cases in which more than one NOAEL is available,
thefollowing shall apply:
Table 7 1. If more than one NOAEL is available within a taxonomic
Wwildlife Criteria class,based on the same endpoint of toxjate NOAEL fromthe

mostsensitive species shall be used.

Criteria (in ng/L, except where 2. If more than one NOAEL is available for a given species,

Substance indicated) basedon the same enpoint of toxigithe NOAEL for that species
DDT & Metabolites 0.011 shallbe calculated using the geometric mean of those NOAELSs.
Mercury 1.3 (e) Because wildlife consume fiftom both trophic levels 3
Polychlorinated Biphenyls 0.12 and4, baseline BAFs shall be available for both trophic leSels
23.7.8 - TCDD 0.003 (pg/L) and4to calculate either a criterion or secondary value for a ehemi

) : Y cal. When appropriate, ingestion through consumption of inverte
(2) (a) Mammalian and avian wildlife values shall be calciprates plants, mammals and birds in the diéwildlife species

lated as followsusing information available from scientifically to be protected shall be included.

acceptablestudiesof animal species exposed repeatedly to the (3) In thosecases in which a no observed adverecefevel

substancevia oral routes including gavage: (NOAEL) is available from studies of mammalian or avipe

WV = NOAEL x Wts x SSF ciesexposed repeatedty the substance via oral routes including
W + Z[Fr X BAFTL] gavageput is available in units other than mg/kg—d as specified
in sub. (2), the following procedures shadl used to express the
Where: WvV= Wildlife value in milligrams per liter ~ NOAEL prior to calculating the wildlife value:
(mg/L). (a) If the NOAEL is given in milligrams of toxicant per liter

NOAEL= No observed adversefett level in of waterconsumed (mg/L), the NOAEL shall be multiplied by the
milligrams of substance per kilogram daily average volume of water consumed by the test animals in
of body weight per day (mg/kg—d) as liters per day (L/d) and divided by the average weight of the test
derived from subchronic or chronic ~ animals in kilograms (kg).

mammalian or avian studies or as (b) If the NOAEL is given imilligrams of toxicant per kilo

specified in subs. (3) to (5). gramof food consumed (mg/kg), the NOAEL shall be multiplied
Wt= Average weight in kilograms (kg) of by the average amount of food in kilograms consumed daily by the

the representative species. testanimals (kg/d) and divided by the average weight of the test

_ . . animals in kilograms (kg).
W= Average daily volume of water in ) . . .
liters consumed per day (L/d) by the (4) In those cases in which a NOAEL is unavailable and a low

representative species or as specified estobserved adversefeft level (LOAEL) is available from stud

in sub. (6) ies of animal species exposed repeatedly to the substance via oral
_ T . routesincluding gavage, the LOAEL may be substituteith
SSF= Species sensitivity factoranging properadjustment to estimate the NOAEL. An uncertainty factor

between 0.01 and 1 to account for ¢ hetween one and 10 may be applied to the LOAEL, depending
interspecies diérences in sensitivity o, the sensitivity of the adversdeitt, to reduce the LOAEL into

FrLj= Average daily amount of food cen therangeof a NOAEL. If the LOAEL is available in units other
sumed from trophic level i by the thanmg/kg—d, the LOAEL shall be expressed in the same manner
representative species in kilograms  asthat specified for the NOAEL in sub. (3).

per day (kg/d) or as specified in sub.  (5) In instances where a NOAEL is bassdsubchronic data,
(6). an uncertainty factor may be applied to extrapolate from sub

BAFt_;= Bioaccumulation factor for wildlife chronicto chronic levels. The val# the uncertainty factor may
food in trophic level i with units of not be less than 0.1 and may not exceed 1.0. This fisctoibe
liter per kilogram (L/kg) as derived in usedwhen assessing highlyioaccumulative substances where
s. NR 105.10. For consumption of  toxicokinetic considerations suggest that a bioassaiinated
piscivorous birds by other birds (e.g., lengthunderestimates chronicfe€ts.

herring gull by eagles), the BAF is (6) If drinking or feeding rates are not available for represen
derived by multiplying the trophic tative species, drinking (W) and feeding rateg ({JFshall be cal
level 3 BAF for fish by a biomagni culatedfor representative mammalian or avian species by using
fication factor to account for the bio  the allometric equations given in pars. (a) and (b).

magnification from fish to the cen (a) For mammalian species the allometric equations are-as fol
sumed birds. lows:
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1. - 0.82 waterclassification, due to the lipid valwé representative fish,
F11i=0.0687> (W) a component of the BARNd whether or not the water may be a

Where: Fui = Feedingrate of mamma g4 rce of drinking waterFurther application of these criteria to
lian species in kilograms  protectdrinking waterand downstream uses in the Great Lakes
perday (kg/d). systemshall be according to s. NR 106.06 (1)

Wt = Averageweight in kilo- (4) To derive human threshold criteria for substances not
grams (kg) of the test includedin Table 8 the following methods shall be used:
animals. (@) The human threshold criterion shall be calculated as fol

2. W=0.099x (Wt)0-90 lows:
Where: W = Drinking rate of mam HTC = ADE x 70 kg x RSC
malian species in liters
perday (L/d). HW (F4 X BAF)
wt = A;/er:]agekwelg?ttlhn kf[lo t Where: HTC = Human threshold criterioim
gneilmglé g) of the tes milligrams per liter (mg/L).
(b) For avian species the allometric equations afelksvs: ADE = gﬁﬁg?;?T?Slﬁililgaen)':ppoé’uliﬁ(;n
1. Frii = 0.0582 (W65 gram body weight per day
Where: FLi = Feedingrate ofavian (mg/kg-d) as specified in
speciesin kilograms sub.(5). _
perday (kg/d). 70 kg = Averageweight of an adult
Wt = Average weight in malein kilograms (kg).
kilograms (kg) of the RSC = Relativesourcecontribution
testanimals. factor used to accounfor
2. W= 0.059 x (Wt§-67 routesof exposure other than
Where: W = Drinkingrate of avian Eg?sgmvegt?e? O;n dczntj‘;‘;c
speciesin liters per . In the ab q ¢
day (L/d). organismslin the absence

sufficient data on alternate
sourcesof exposure, includ
ing but not limited to non-

Wt = Average weight in
kilograms (kg) of the

e Crtori 6 orotect oot anale il e mals. fish diet and inhalation, the
ote: Criteria to protect domestic animals will be consiaered on an as 8 H 5 ¢
usinga model that accounts for domestic animal expofumeigh drinking water relative source contribution
Becausalomestic animals do not regularly consume aquagarosms, thevildlife factor shall be set equal to
exposuramodel is not appropriate. 0.8.

History: Cr. RegisterFebruary1989, No. 398, &€f3-1-89; am. table 7, Register . .
July, 1991,No. 427, ef 8-1-91; am. (1), (2) (a), (b), (3) (intro.), (6) (intro.)and Wy = Average per capita daily
rect (2 (C% 6 tck(2) (d% %)9;(6,\)l (aéorgr}gg (6) (b) and (c) to be (6) (a) and (b) waterconsumption of 2 liters
and am., RegisteAugus © per day (L/d) for surface

NR 105.08 Human threshold criteria. (1) Thehuman waters classified as public
thresholdcriterion (HTC) is the maximum concentration of a-sub watersupplies grfor all other
stanceestablished to protect humans from adverfexef resukt surfacewaters, 0.01 liters per
ing from contact with oingestion of surface waters of the state day (L/d) for exposure
and from ingestion of aquatic ganisms taken fronsurface through body contact or
watersof the state. Human threshold criteria are derivethiuse ingestionof small volumes of
toxic substances for which a threshold dosage or concentration water during swimming or
can be estimated below which ramverse ééct or response is otherrecreational activities.
likely to occur ) _ Fy = Averagepercapita daily con

(2) Fornoncarcinogenic components of mixturegfiuents, sumption of sport-caught
interactionsamong substances may be additive, antagonistic or fish by \Wsconsin anglers
synergisticand may be accounted for by a model that is supported equalto 0.02 kilogramsper
by credible scientific evidence. The risks are assumed to be addi ’

! day (kg/d).

tive when substances are members of the same structural class and _ ; . .
causepotential adverseffects via the same mechanism of action, BAF = Aquatic organism bioaccu
influencingthe same kind of endpoint, and shall be accounted for mulationfactorwith units of
by a model that is supported by credible scientific evidence. liter per kilogram (L/kg)as

(3) Humanthreshold criteria are listed irafle 8. Criteridor derivedin s. NR 105.10.

the same substance may befetiént depending on the surface
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Table 8

Human Threshold Criteria
(ug/L unless specified otherwise)

Public Water Supply Non-public Water Supply

Warm Water Forage,
Limited Forage, and

Warm Water Sport Fish Cold Watef Warm Water Sport Cold Water

Substance Communities Communities Fish Communities Communities Limited Aquatic Life
Acrolein 7.2 34 15 4.4 2800
Antimony?2 10 10 2200 2200 2200
Benzené 5 5 610 260 4000
Bis(2—-chloroisopropyl) ether 1100 1100 55000 34000 220000
Cadmiun? 10 10 1200 1200 2800
*Chlordane (ng/L) 2.4 0.70 2.4 0.70 310000
Chlorobenzer 100 100 4900 1600 110000
Chromium (+3) 28000 28000 2500000 2500000 5600000
Chromium (+6) 140 140 13000 13000 28000
Cyanide, BtaP 200 200 40000 40000 120000
*4.4'-DDT (ng/L) 3.0 0.88 3.0 0.88 2800000
1,2-Dichlorobenzerfe 600 600 6400 1900 500000
1,3-Dichlorobenzene 1400 710 3300 1000 500000
cis-1,2-Dichloroetherfe 70 70 14000 9000 56000
trans-1,2-Dichloroetherfe 100 100 24000 13000 110000
Dichloromethané 5 5 95000 72000 328000

(methylene chloride)
2,4-Dichlorophenol 74 58 580 180 17000
Dichloropropene’ 8.3 8.2 420 260 1700

(1,3-Dichloropropene)
*Dieldrin (ng/L) 0.59 0.17 0.59 0.17 280000
2,4-Dimethylphenol 450 430 11000 4500 94000
Diethyl phthalaté 5000 5000 68000 21000 4500000
Dimethyl phthalate (mg/L) 241 184 1680 530 56000
4,6—-Dinitro—o—cresol 100 96 1800 640 22000
Dinitrophenol$ 55 55 2800 1800 11000

(2,4-Dinitrophenol)
2,4-Dinitrotoluene 0.51 0.48 13 5.3 110
Endosulfan 87 41 181 54 33600
Ethylbenzeng 700 700 12000 3700 560000
Fluoranthene 890 610 4300 1300 220000
*Hexachlorobenzene 0.075 0.022 0.075 0.022 4500
Hexachlorocyclopentadiene 50 50 980 310 39000
Hexachloroethane 8.7 3.3 13 3.7 5600
*gamma-BHC (lindane) 0.20 0.20 0.84 0.25 1900
Isophorone 5500 5300 180000 80000 1100000
Lead 10 10 140 140 2240
*Mercury® 0.0015 0.0015 0.0015 0.0015 336
Nickel? 100 100 43000 43000 110000
*Pentachlorobenzene 0.46 0.14 0.47 0.14 4500
Seleniun? 50 50 2600 2600 28000
Silver 140 140 28000 28000 28000
*2,3,7,8-TCDD (pg/L) 0.11 0.032 0.11 0.032 7300
*1,2,4,5-
Tetrachlorobenzene 0.54 0.17 0.58 0.17 1700
Toluené 1000 1000 76000 26000 1200000
1,1,1-Trichloroetharfe 200 200 270000 110000 2000000
2,4,5-Trichlorophenol 1600 830 3900 1200 560000

* Indicates substances that are BCCs.
1 A human threshold criterion expressed in micrograms per liter (ug/L) can be converted to milligrams per liter (mg/L) by dividing the criterion by 1000.

2For this substance the human threshold criteria for public water supply receiving water classifications equal the maximum contaminant level pursuant to s. NR
105.08 (4) (b).

3Thehuman threshold criteria for this chemical class are applicable to each.isomer
4 For BCCs, these criteria apply to all water of the Great Lakes system.

5Themercury criteria were calculated using 20 g/day fish consumption and the human non-cancer criteria derivation procedure in 40 CFR Part 132, Appendix C. For
these criteria, 40 CFR Part 132, Appendix C as stated on September 1, 1997 is incorporated by reference.
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(b) For surface waters classified as public water supplies, if theams(kg) is assumed for humans. The following examples and
humanthreshold criterion for a toxic substance as calculated finocedures illustrate the conversion of units:
par.(a) exceeds the maximum contaminant level (MCL) for that 3. Results from human studies which are expressed ir milli
substance as specified in ch. NR 809 or the July 8, E@8@ral gramsof toxicant per liter of water consumed (mg/L) are-con
Register(52 FR 25690), the MCL shall be used as the humgartedto mg/kg—d by multiplying the results by 2 L/d and dividing
thresholdcriterion. by 70 kg.

(5) Theacceptable daily exposure (ADE) referencedub.  p, Results from animal studies which are expressed in-milli
(4) represents the maximum amount of a substance whichgiimsof toxicant per liter of water consumed (mg/L) are-con
ingesteddaily for a lifetime results in no adversefeets to vertedto mg/kg—d by multiplying the results by the daily average
humans.Paragraphs (a) to (c) list methods for determining th&lume of waterconsumed by the test animals in liters per day

acceptabledaily exposure. (L/d) and dividing by the average weight of the test animals in
(@) The department shall reyiew available references feilograms(kg).
acceptabledaily exposure or equivalent values, sasha refer c. Results from animal studies which are expressed in-milli

encedose (RfD) as used by the U.S. environmental protectighamsof toxicant per kilogram of food consumed (mg/kg) are
agencyand for human or animal toxicological data from whiclgonvertedto mg/kg—d by multiplying the results by the average
anacceptable daily exposure can be derived. Suitable referengguntof food consumed daily by the test animals in kilograms
for review include, but are not limited to, those presented in s. Nigrday (kg/d) and dividing by the average weight of the test ani
105.04(5). malsin kilograms (kg).

(b) When human or animal toxicological data are available, the d. If a study doesot specify water or food consumption rates,
departmenmay derive an acceptable daily exposure by using 8sbody weight of the test animals, standard values taken from
guidanceprocedures presented by the U.S. environmentéée  appropriatereferencessuch as the National Institute of Occupa
tion agency in‘Water Quality Criteria Documentsyailability”  tional Safety and Health, 1980, Registry ofxic Effects of
(45 FR 79318, November 28, 1986)dditional guidance for ChemicalSubstances, may be used to convert units.
deriving acceptable daily exposures from toxicological data are ¢ Results from animal studies in which test animals were not
givenin subds. 1. to 4. Alternate procedunesy be used if Sup  exposedo the toxicant each day of the test pesbdll be multi
portedby credible scientific evidence. plied by the ratio of days that the test animals were dosed to the

1. No observable adversdegt levels (NOAELs) and lowest total days of the test period. Ftite purposes of this adjustment,
observableadverse déct levels (LOAELs) from studies of thetest period is defineds the interval beginning with the admin
humansor mammalian test species shall be divided by an unc@tration of the first dose and ending with the administration of the
tainty factor to derivean acceptable daily exposure. Uncertaintiastdose, inclusive.
factorsreflect uncertainties in predicting acceptable exposure lev 3 \when assessing the acceptability and quality of human or

els for the general human population based upon experimenigimaltoxicologicaldata from which an acceptable daily expo
animaldata or limited human data. Factors to be considered Whgfyecan be derived, the department may use the folloddog:

selectingan uncertainty factor include, but are not limited tonentsas guidance:

interspeciesnd individual variations in response anceptibi W .- : ”
. ; . : . a. “Guidelines for Mutagenicity Risk Assessment”, (51 FR
ity to a toxicant, and the quality and quantity of the availdate. 34006,September 24, 1986).

The following guidelines shalbe considered when selecting an o . .
uncertaintyfzgcgor: 9 ~ b. “Guidelines for the Health Risk Assessment of Chemical
a. Use an uncertainty factor of 10 when extrapolating froM'Xtur?s ’,(51_ FR 34014, September 24, 1986).
valid experimental results from studies on prolonged ingebjon ¢ “Guidelines for thedealth Assessment of Suspect Devel
humans.This 10-fold factor protects sensitive members of tHgPmentToxicants”, (51 FR 34028, September 24, 1986).
humanpopulation. d. “Guidelines forExposure Assessment”, (51 FR 34042,

b. Use an uncertainty factor of 100 when extrapolating fromePtembee4, 1986).
valid results of long—term feeding studies on experimental ani €. Any other documents that the department deeliable.
malswith results of studies of human ingestion not available or 4. When the available human or animal toxicological data
insufficient (e.g., acute exposure only). Thépresents an addi contains conflicting information, the department may consult
tional 10—fold uncertainty factor in extrapolating data from theyith experts outside of the department for guidance in the-selec
averageanimal to the average human. tion of the appropriate data.

c. Use an uncertainty factor of 1000 when extrapolating from (c) Using soundscientific judgment, the department shall
lessthan chronic results cexperimental animals with no usefulselectan acceptable daily exposure as derived in pars. (a) and (b)
long-termor acute human data. This representsadditional for calculation of the human threshaldterion. When selecting
10-fold uncertainty factor in extrapolating from less than chronign acceptable daily exposure, the department shall adhére to
to chronic exposures. following guidelinesunless a more appropriate procedure is sup

d. Use an additional uncertainty factor of betwéeand 10 portedby credible scientific evidence:
dependingon the severitpf the adverse ffct when deriving an 1. Acceptable daily exposures based on human studies are
acceptablelaily exposure from a lowesbservable adversefeft  given preference to those based on animal studies.
level (LOAEL). This uncertainty factor reduces the LOAHio 2. When deriving an acceptable daily exposure from animal
therange of a no observable adverdedflevel (NOAEL). studiespreference is given to chronic studiegolving oral routes

e. Use an additional uncertainty factor of 10 when derivingf exposure, including gavage, over a significant portion of the
anacceptable daily exposure for a substance which the U.S. erviimals'life span. If acceptable studies using oral exposure routes
ronmentalprotection agency classifies as a “group C” carcinogearenot available, acceptable daily exposures derived from studies
butwhich is not defined as a carcinogen in s. NR 105.03 (13)usingalternate exposure routes, such as inhalation, magék

2. Results from studies of humans or mammalian test species 3. When 2 or more acceptable daily exposure values are avail
usedto derive acceptable daily exposures shall have units of mikibleand have been derived from studies having equal preference
gramsof toxicant per kilogram of body weight per day (mg/kg—djasdefined in subds. 1. and 2., the lowest acceptable daily exposure
Whenconverting study results to the required units, a water cds generally selected. If theeceptable daily exposure valuedetif
sumptionof 2 liters per day (L/d) and a body weight of 70 kilosignificantly,the department may consult with experts outside of
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the departmenfor guidance in the selection of the more approprivhich are carcinogens as defined in s. NR 105.03 (13).
ateacceptable daily exposure. (2) Forany single carcinogen or amyixture of carcinogens

l:Ijistoré/: Cr Eeggtngebgugryé?Bt& NF?- 398, étf3-é-§l%:9050r'r\‘ecti‘<1);7in (3) () the incremental canceisk from exposure to surface waters and
550 (6 be 3t (5 Ao €2) e s ele B (5 (niro. 1. (muray, @uaticorganisms taken from surface waters may not exoged
d.,e., 2'(intro.) and (c) and am., Registangust, 1997, No. 500,feP-1-97;CR ~ in 100,000. The combined cancer risk of individual carcinogens
03-050:am. Table 8 Register February 2004 No. 578, eff. 3-1-04 in a mixture is assumed to be additive unless an alternate model

is supported by credible scientific evidence.
NR 105.09 Human cancer criteria. (1) The humancan  (3) Humancancer criteria are listed imble 9. Criteria for the
cercriterion (HCC) is the maximum concentration afudbstance samesubstance may be tlifent depending othe surface water
or mixture of substances established to protect humans fromgatassification,due to the lipid value of representative fish, a-com
unreasonabléncremental risk of canceesulting from contact ponentof the BAF and whether or not the water mze a source
with or ingestion of surface waters of the state and fryastion  of drinking water Further application of these criteria to protect
of aquatic oganisms taken from surface waters of the statdrinking water anddownstream uses in the Great Lakes system
Human cancer criteria are derived for those toxic substancsekallbe according to s. NR 106.06 (1).
Table 9
Human Cancer Criteria
(ug/L unless specified otherwie

Public Water Supply Non-public Water Supply

Warm Water Forage,
Limited Forage, and

Warm Water Sport Cold Wateft Warm Water Sport Cold Water Limited
Substance Fish Communities Communities Fish Communities Communities Aquatic Life
Acrylonitrile 0.57 0.45 4.6 15 130
Arsenic 0.185 0.185 50 50 50
*alpha-BHC 0.012 0.0037 0.013 0.0039 11
*gamma-BHC (lindane) 0.052 0.018 0.064 0.019 54
*BHC, technical grade 0.038 0.013 0.047 0.014 39
Benzené 5 5 140 45 1300
Benzidine (ng/L) 15 15 81 55 300
Beryllium 0.054 0.054 0.33 0.33 16
Bis(2-chloroethyl) ether 0.31 0.29 7.6 3.0 64
Bis(chloromethyl) ether (ng/L) 1.6 1.6 96 79 320
Carbon tetrachloride 25 21 29 9.5 540
*Chlordane (ng/L) 0.41 0.12 0.41 0.12 54000
Chloroethene (vinyl chloride) 0.18 0.18 10 6.8 37
Chloroform (trichloromethane) 55 53 1960 922 11200
*4,4-DDT (ng/L) 0.22 0.065 0.22 0.065 206000
1,4-Dichlorobenzene 14 12 163 54 2940
3,3 -Dichlorobenzidine 0.51 0.29 1.5 0.46 154
1,2-Dichloroethane 3.8 3.8 217 159 770
Dichloromethang 5 5 2700 2100 9600
(methylene chloride)
*Dieldrin (ng/L) 0.0091 0.0027 0.0091 0.0027 4400
2,4-Dinitrotoluene 0.51 0.48 13 5.3 110
1,2-Diphenylhydrazine 0.38 0.31 33 1.04 88
Halomethanes 55 53 1960 922 11200
*Hexachlorobenzene (ng/L) 0.73 0.22 0.73 0.22 44000
*Hexachlorobutadiene 0.59 0.19 0.69 0.2 910
Hexachloroethane 7.7 29 11 3.3 5000
N-Nitrosodiethylamine (ng/L) 23 23 150 140 460
N-Nitrosodimethylamine 0.0068 0.0068 0.46 0.46 1.4
N-Nitrosodi—n—butylamine 0.063 0.062 25 1.3 13
N-Nitrosodiphenylamine 44 23 116 34 13000
N-Nitrosopyrrolidine 0.17 0.17 11 11 34
*Polychlorinated biphenyls (ng/L) 0.01 0.003 0.01 0.003 9100
*2,3,7,8—"etrachlorodibenzo—p—dioxin (pg/L) 0.014 0.0041 0.014 0.0041 930
1,1,2,2-Tetrachloroethane 1.7 1.6 52 22 350
Tetrachloroethene 5.8 4.6 46 15 1300
*Toxaphene (ng/L) 0.11 0.034 0.14 0.034 63600
1,1,2-Trichloroetharfe 6.0 6.0 195 87 1200
Trichloroethen& 5 5 539 194 6400
2,4,6-Trichlorophenol 29 24 300 97 6400

* Indicates substances that are BCCs.

1 A human cancer criterion expressed in micrograms per liter (ug/L), nanograms per liter (ng/L) or picograms per liter (pg/L) can be converted tpamlitigrémg/L)
by dividing the criterion by 1000, 1,000,000 or 1,000,000,000, respectively

2For this substance the human cancer criteria for public water supply receiving water classifications equal the maximum contaminant leved. INRSL@5I0® (4) (b)

3Humancancer criteria for halomethare applicable to any combination of the following chemicals: bromomethane (methyl bromide), chloromethane (methyl chloride),
tribromomethane (bromoform), bromodichloromethane (dichloromethyl bromide), dichlorodifluoromethane (fluorocarbon 12) and trichlorofluoromethane
(fluorocarbon11).

4 ForBCCs, these criteria apply to all waters of the Great Lakes system.
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(4) To derive human cancer criteribor substances not isjudged to becceptable, the most protective risk associated dose
includedin Table 9 the following methods shall be used:

(a) The human cancer criterion shall be calculated as fo||ov\¢5'4ncercriterion. Ifthe risk associated dose valuesﬁaliifsignifi-

HCC= __RADx 70kg
Wi + (Fu x BAF)

Where:

(b) For surface waters classified as public water supplies, if the
humancancer criterion for a toxic substance as calculatgdin

HCC

RAD

70 kg

Fr

BAF

= Human cancer criterion in

milligrams per liter (mg/L).
Risk associated dose in milli
grams toxicant per kilogram
body weight per day (mg/
kg—d) that is associated with
a lifetime incremental cancer
risk equal to one in 100,000
as derived in sub. (5).
Average weight of an adult
male in kilograms (kg).
Average per capita daily
water consumption of 2 liters
per day (L/d) for surface
waters classified as public
water supplies offor other

derivedfrom the studiess generally used to calculate the human

cantly, the department may consult with experts outside of the
departmentor guidancen the selection of the more appropriate
value.

(c) In the absence of an acceptable human epidemiologic
study, the risk associated dose shall be derived femailable
studieswhich usemammalian test species and which are judged
acceptable Methods for deriving the risk associated dose are
specifiedin subds. 1. to 4.

1. A linear non-threshold dose-response relationship as
appliedby the U.S. environmental protection agency inatéyf
Quality Criteria Documentsivailability” (45 FR 79318, Novem
ber 28, 1980) shall be assumed unless a more appropriate dose-re
sponseelationship or extrapolation model is supporteciad
ible scientific evidence.

Note: The linear non-threshold dose-response model used by the U.S. environ
mentalprotection agency provides an upper—bound estimate (i.e., the one95ided
upperconfidence limit) of incremental canagsk. The true cancer risk is unknown.
While the true cancer risk is not likely to be greater than the upper bound estimate,
it may be lower

2. When a linegmon-threshold dose-response relationship
is assumed, the risk associated dose shalbbmilated using the

surface waters, 0.01 liters per following equation:

day (L/d) for exposure
through contact or ingestion
of small volumes of water
during swimming or during
other recreational activities.
Average per capita daily con
sumption of sport—-caught
fish by Wisconsin anglers
equal to 0.02 kilograms per
day (kg/d).

Aquatic life bioaccumulation
factor with units of liter per
kilogram (L/kg) as derived in
s. NR 105.10.

(a) exceeds the maximum contaminant level (MCL) for st

stanceas specified in ch. NR 809 or the July 8, 1987 Federal Reg
ister(52 FR 25690), the MCL shall be used as the human cancer

criterion.

(5) Therisk associated dose (RAD) referenced in sutxe@)

resentsthe maximum amount of a substance which if ingested

daily for a lifetime of 70 years has an incremental cancer risk eqiy lri
to one case of human cancer in a population of 100,000. Meth
for deriving the risk associated dose are specified in par® (a

().

(@) The department shall review available references for
acceptabldhuman and animal studi@®m which the risk associ
ateddose can be derived. The department shall use sound sc
tific judgment when determining tlaeceptability of a study and
may use the U.S. environmental protection agent@uidelines
for Carcinogen Risk Assessment” (FR 51 33992, September
1986) as guidance for judging acceptabiliuitable references

RAD= 1 x 0.00001

q*

Where: RAD =Risk associated dose in
milligrams toxicant per
kilogram body weight
per day (mg/kg—d).

0.00001 =Incremental risk of

human cancer equal to
one in 100,000.

gi* = Upper 95% confidence
limit (one-sided) of the
carcinogenic potency
factor in days per miHi
gram toxicant per kilo
gram body weight
(d-kg/mg) as derived
from the procedures ref
erenced in subd. 1. and
the guidance presented
in subd. 3.

3. The department shall adhere to hkowing guidance for
ving carcinogenic potency factors, or corresponding values if

% ralternate dose-response relationship or extrapolation model is

sed,unless more appropriate procedures are supported by cred
ible scientific evidence:

a. If 2 or more mammalian studies are judged acceptable, but
any in either species, strain or sex of the test animals,tomiar

ype or site, the study giving thgreatest carcinogenic potency
factor shall be used. Studies which produspariously high car
sipogenicpotency factor due to the use of a small number of test
animalsmay be excluded.

for review include, but are not limited to, those presented in s. NR b. If 2 or more mammalian studies are judged acceptable, are

105.04(5).

(b) If an acceptable human epidemiologic study is availab

containsusable exposure datnd indicates a carcinogenideet,
therisk associated dose shall be set equal to the lifetireeage  US€d-

exposurewvhich would produce an incremental cancer risk of one c. If in an acceptable studyimors were induced at more than
in 100,000 based on the exposure information from the study ansite, the number of animals with tumors at one or more of the
assumingthe excess cancer risk is proportional to the lifetimgtesshall be used as incidence data wienving the cancer
averageexposure. If mor¢han one human epidemiologic studypotencyfactor

comparablen size and are identical in regard to species, sirain
xof the test animals and to tumor sites, the geometric mean of
the carcinogenic potendactors derived from each study shall be
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d. The combination of benign and malignant tumors shall leeganicsubstances, thedy of the substance shall be useith
usedas incidence data when deriving the cancer potency factalPOC concentration of 0.00000004 kg/L and a DOC concentra

e. Calculation of an equivalent dose between animal specfi of 0.000002 kg/L to yield the fraction freely dissolved:

andhumans using surface area conversion, and conversion & = 1
units of exposure to milligrams of toxicant per dayg/d) shall be 1+ (DOC)(Kow) + (POC)(Kow)
performedas specified by th&).S. environmental protection 10

agencyin “WaterQuality Criteria Documents;\ailability” (45

FR 79318, November 28, 1980). = 1

f. If the duration of the mammalian study (D) is less tian 1+ (0.000002 kg/L)(¥w) + (0.00000004 kg/L)(Kow)
natural life span of the test animal (LS), tlearcinogenicity 10
potencyfactor is multiplied by the factor (D/LS)3. - 1

4. When available mammalian studies contain conflicting 1 + (0.00000024 kg/L)(Kw)

information,the department shall consult with the department here:
healthandsocial services and may consult with experts outside ere. . . . .
the department for guidance in the selection of the approprid®C = concentration of dissolvedganic carbon, kg of dis
study. solved oganic carbon/L of water

(d) If both a human epidemiologic study and a study of marfOC = concentration of particulateganic carbon, kg of partic
maliantest species are judged reliable but only the animal studiate oganic carbon/L of water
indicatesa carcinogenic &ct, it is assumed that a risk of cancer (b) The human health BAFs for arganic substance shall be
to humans exists but that it is less than could have been detegigdulatedusing the following equations:
in the epidemiologic studyAn upper limit of cancer incidence gor warm water communities:
may be calculated assuming that the true incidence is just bel _ ;
thelevel of detection ithe cohort of the epidemiologic studye Piiman Health BAF = [(F’f”‘s‘?"“e BAF)(0.013)+ 3if
departmentnay consult with experts outside of the departrfagnt FOF cold water communities:
guidancein the selection of the appropriate study Human Health BAF = [(baseline BAF)(0.044)+ idif

History: Cr. RegisterFebruary1989, No. 398, &f3-1-89; am. tabl® and (6), 93Where: 0.013 and 0.044 are the fraction lipid values for wainoch

Register July, 1991, No. 427, &8-1-91; correction in (4) (b) made under s. 13. : S i

(2m) (b) 7., Stats., RegisteBeptemberl995, No. 477; am. (1), (3),and recrTable C_Old water fish and_ aquatic l'_fe communities, re_spec
9,am. (4) (a), (b), (5) (intro.), (&) (b), () (intro.) and (6}, Register August, 1997, tively, that are required to derive human healtiteria
Ef?.' g?f_g[fl 9-1-97,CR 03-050: am. ‘&ble 9 Register February 2004 N&578, andsecondary values.

) ) ) baseline BAF = the baseline BAF calculated according
NR 105.10 Bioaccumulation factor. (1) Thebioaccu to 40 CFR part 132, Appendix B.
mulationfactor used to derive wildlife, human threshdidman - .
cancerandtaste and odor criteria or secondary values is detﬁtéfj)u-sriﬂe mglﬁlgx‘iﬁs fg rl?;ﬂcggg_lc substancenall be calcu
minedfrom a baseline BAF using the methodology provided i 9 X 9 .q )
AppendixB to 40 CFR part 132. 40 CFR part 132, Appendix B 1 For trophic level 3:

as stated onSeptember 1, 1997, is incorporated by reference. Widlife BAF = [(baseline BAF)(0.0646)+ 1))
BAFs shall be usetb calculate criteria and secondary values for 2. For trophic level 4:
humanhealthand wildlife. Use of a BAF greater than 1000, as Widlife BAF = [(baseline BAF)(0.1031)+ 1})

determinedrom either of the methods referremin sub. (2) (c) . . o
or (d) for oganic substances, will result in the calculation of a sef/nere: 0.0646 and 0.1031 are the standardized fraction lipid val

ondaryvalue. The baseline BAF msed on the concentration of uesfor dietary consumption from trophic level 3 and 4
freely dissolved substances in the ambient water to facilitate fish taxa, respectivelyhat are required to derive wildlife
extrapolationfrom one water to another criteriaand secondary values.

(2) BaselineBAFs shall be derived using one of the following
4 methods, which are listed from most preferred to least preferred.

a) A measured baseline BAF fan oganic or inoganic sub
(@) g o9 (5) HUMAN HEALTH AND WILDLIFE BAFS FOR INORGANIC SUB-

stancederlve(_i from a f'.eld study of accep.table quality; . STANCES. (@) Human health.1. Measured BAFs and BCFs used
(b) A predictechaseline BAF for an ganic substance derived g getermine human health BAFs for iganic substances shall be
usingfield-measured BSAFs of acceptable quality; basedbn edible tissue (e.g., muscle) of freshwater fish. If it is-dem
(c) A predicted baseline BAF for angamic or inoganic sub  onstratedthat whole—body BAFs or BCFs are similareible—
stancederived from aBCF measured in a laboratory study ofissue BAFs oBCFs, then these data are acceptable. BCFs and
acceptablegjuality and good-chain multiplier Food-chain mal  BAFs based on measurements of aquatic plants and invertebrates
tipliers are provided in 40 CFR part 132, Appendix B; or may not be used in theerivation of human health criteria and-val
(d) A predictedbaseline BAF for an ganic substance derived ues.
from a Koy of acceptable quality and a food—chain multiplier 2. If one or more field-measured baseline BAFs for aninor
(3) REVIEW AND SELECTIONOFDATA. Measured BAFs, BSAFs ganicsubstance are available fr@tudies conducted in the Great
and BCFs shall meet the quality assurance requirements provitigiessystem witithe muscle of fish, the geometric mean of the
in 40 CFR pari.32, Appendix B and shall be obtained from availspeciesmean baseline BAFs shall be usedtashuman health

baseline BAF = the baseline BAF calculated according
to 40 CFR part 132, Appendix B.

ablesources including the following: BAF for that substance.
(a) ERA Ambient Water Quality Criteria documentssued 3. If an acceptable measured baseline BAF is not available for
after January 1, 1980. an inoganic substance armhe or more acceptable edible—portion

(b) Published scientific literature. BCFsare available for the substance, a predicted baseline BAF
) . shall be calculated by multiplying the geometric mean of the
(c) Reports issued by BFor other reliable sources. BCFstimes a FCM. The FCM will be 1.0 unless chemical-
(d) Unpublished data. specific biomagnification data support using a multiplier other
(4) HumaN HEALTH AND WILDLIFE BAFs FOR ORGANIC suB-  thanl1.0. The predicted baseline BAF shall be used as the human
STANCES. (&) To calculate humahealth and wildlife BAFs for healthBAF for that substance.
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(b) Wildlife. 1. Measured BAFs and BCHsed to determine referepchSureau, Madiston,,V\t/,I or t[gd;e \A%urﬁha?ed fgrg tgg fggerintendent of doc
H H H H _ uments,| government printing e, shington, D.C. .
\()V”ghffe BAFs for inolganic substances shall be.baSBth0|e History: Cr. RegisterFebruary1989, No. 398, &f3-1-89; r and rect Register
ody freshwater fish anthvertebrate data. If it is demonstratechugust, 1997, No. 500, €79-1-97.

thatedible-tissue BAFs or BCFs are similar to whole—body BAFs ) )
or BCFs, then these data are acceptable. NR 105.11 Final plant values. (1) A Final Plant \&lue

2. If one or more field-measured baseline BAFs for anvinoff V) iS thelowest plant value that was obtained with an irmpor
ganicsubstance iavailable from studies conducted in the GredfNt 2quatic plarpeciesn an acceptable toxicity test for which
Lakessystem with whole body of fish or invertebrates, then t e concentrations of the test substance were measured and the

following apply: adverseeffect was biologicallymportant. Appropriate measures
) ) . of the toxicity of thesubstance to aquatic plants are used to

a. For each trophic level, a species mean measured baseli@parethe relative sensitivities of aquatic plants and animals.
BAF shall be calculated as the geometric mean if more than 0ngy A plant value is the result of a 96-hour test conducted with
measured BAF is available for a given species. analgae or a chronic test conducted witragnatic vascular plant.

b. For each trophic level, the geometric mean offiexies A test of the toxicity of a metal to a plant may not be used if the
meanmeasured baseline BAFs shall be usetthasvildlife BAF  mediumcontained an excessive amount of a complezipent,
for that substance. suchas ED, that might afect the toxicity of themetal. Con

3. If an acceptable measured baseline BAF is not available &gntrationsof EDTA above 20Qwg/L should be considered exees
aninorganic substance and one or more acceptable whole—b&Ke-
BCFsare available for the substance, a predicted baseline BAF(3) The FPV shall be establishbg selecting the lowest result
shall be calculated by multiplying the geometric mean of thisom a test with anmportant aquatic plant species in which the
BCFstimes a FCM. The FCM shall be 1.0 unless chemicakoncentrations of teshaterial are measured and the endpoint is
specific biomagnification data support using a multiplier othepiologically important.

than1.0. The predicted baseline BAF shall be used as the wildljfélote: Althoughprocedures for conducting and interpreting the results of toxicity
BAE f h b testswith plants are not well advanced, results of tests with plants usually indicate that
or that substance. criteriawhich adequately protect aquatic animals and their usesrwitlpst cases,
Note: Copies of 4QCFR Part 132, Appendix B are available for inspection in thalsoprotect aquatic plants and their uses.
offices of the department of natural resources, secretary of state and the legislatividistory: Cr. RegisterAugust, 1997, No. 500, feP-1-97.
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