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NR 105.01 Purpose. The purpose of this chapter is to
establish water quality criteria, and methods for developing crite-
ria and secondary values for toxic substances to protect public
health and welfare, the present and prospective use of all surface
waters for public and private water supplies, and the propagation
of fish and aquatic lif'e and wildlif'e .. This chapter also establishes
how bioaccumulation factors used in deriving water quality cxite-
ria and secondary values for toxic and organoleptic substances
shall be detexmined . Water quality criteria are a component of sur-
f'ace water quality standards .. This chapter and chs. NR 102 to 104
constitute quality standards for the surface waters of' Wisconsin.

History : Cr. Register, February, 1989, No, 398, eff, 3-1-89 ; am. Register;
August, 1997, No . 500, eff. 9-1-9 7•

NR 105.02 Applicability. The provisions of this chapter
are applicable to surface waters of Wisconsin as specified in chs, .
NR 102 to 104 and in this chapter.

(1) SITB SPECIFIC CRITERIA AND SECONDARY VALUES,. A crite-
rion contained within this chapter or a secondary value calculated
pursuant to this chapter may be modified for a particular surf ace
water segment or body. A criterion or secondary value may be
modified if specific information is provided which shows that the
data used to derive the criterion or secondary value do not apply
and if additional information is provided to derive a site-specific
criterion or secondary value . Site-specific criteria are intended to
be applicable to a specific surface water segment . Criteria may be
modified for site-specific considerations according to the USEPA
"Water Quality Standards Handbook" Second Edition, revised
1994. Any criterion modified for site-specific conditions shall be
promulgated in ch. NR 104 before it can be applied on a site-spe-
cific basis.. Site-specific modifications of cLiteria and secondary
values shall be consistent with the procedures described in 40
CFR Part 132, Appendix F, Procedure 1 : Site-specific modifica-
tions to criteria and values .. 40 CFR Part 132, Appendix F, Proce-
dure 1 as stated on September 1, 1997 is incorporated by refer-
ence.

Note : Copies of 40 CFR Part 132 Appendix F, Proa 1 are available for
inspection in the offices of'the department of natural resources, secretary
of state and the revisor of statutes, Madison, WI or may be purchased from
the superintendent of documents, US government printing office, Wash-
ington, D..C 20402

(2) STATEWIDE CRITExIA, (a) The department may promulgate
a less stringent criterion or remove a criterion from this chapter
when the department determinesthat'the previously promulgated
criterion is more stringent than necessary, or unnecessary for the
protection of'humans, fish andother aquatic life or wildlife . The
modification shall assure that the designated uses are protected
and water quality standards continue to be attained .

(b) The department may promulgate a more stringent criterion
in this chapter when the department determines that the previously
promulgated criterion is inadequate for the protection of humans,
fish and other aquatic life or wildlife ,

(3) DEIERIvIINAIION OF SECONDARY VALUES FOR EFFLUENI

LrnnTAifoNS, If a discharge contains a toxic substance, and if data

to calculate a water quality criterion f'or that substance are not
available, then, on a case-by-case basis, the department may cal-
culate a secondary value as defined in this . chapter and establish
an effluent limitation for the toxic substance if the conditions con-
tained in s ., NR 106 .05 (1) (b) are met• .

History: Cr. Register, February, 1989, No 398, eff. 3-1-89 ; am. (1) and (2), cr:
(3), Register; August, 1997, No. 500, eff. 9-1-97.

NR 105 .03 Definitions. (1) "Acute toxicity" means the
ability of a substance to cause mortality or an adverse effect in an
organism which results from a single or short-term exposure to
the substance .

(2) "Acute toxicity criterion" or "ATC" means the maximum
daily concentration of a substance which ensures adequate protec-
tion of sensitive species of aquatic life from the acute toxicity of
that substance and will adequately protect the designated fish and
aquatic life use of the surface water if not exceeded more than
once every 3 ,years . If the available data indicate that one or more
life stages of a particular species are more sensitive to a substance
than other life stages of the same species, the ATC shall represent
the acute toxicity of the most sensitive life stage .

(3) "Adequate protection" means a level of' protection which
ensures survival of a sufficient number of' healthy individuals in
a population of aquatic species to provide for thecontinuation of
an unxeduced population of these species .

(4) "Adverse effect" means any effect resulting in a functional
impairment or a pathological lesion, or both, which may affect the
performance of the whole otganism, or which contributes to a
reduced ability to respond to an additional challenge .. Adverse
effects include toxicant-induced mutagenic, teratogenic, or carci-
nogenic effects or impaired, developmental, immunological ox
reproductive effects.

(5) "Baseline BAF' meansfor organic chemicals, a bioaccu-
mulation factor normalized to 100% lipid that is based on the con-
centc ation of a freely dissolved chemical in the ambient water and
takes into account the partitioning of the chemical within the
organism .. For inorganic chemicals, a bioaccumulation f'actoi' is
based on the wet weight of the tissue, .

(6) "Baseline BCF" means for organic chemicals, a biocon-
centration factor normalized to 100% lipid that is based on the
concentration of freely dissolved chemical in the ambient water
and takes into account the partitioning of the chemical within the
organism.• For inorganic chemicals, a bioconcentration f'actor is
based on the wet weight of the tissue

(7) "Bioaccumulation" means the net accumulation ofa sub-
stance by an organism as a result of uptake from all environmental
sources,:

(8) "Bioaccumulation factor" or `BAF" means the ratio (in
L/kg) ofa substance's concentration in the tissue of an aquatic
organism to its concentration in the ambient water, in situations
where both the organism and its food are exposed to the substance
and where the ratio does not change substantially over time .

Register, August, 1991 7, No .. 500
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(9) "Bioaccumulative chemical of concern" or "BCC" me an s
any substan ce that has the potential to cause adverse effects
which, upon entering th e surface waters, accumulates in aquatic
organisms by a human he alth or wildlife bioaccumulation factor
greater than 1000„

(10) "Bioconcentration" mean s th e net accumulation of a sub-
stance by an aquatic organism as a result of uptake directly from
the ambient water through its gill membranes or other external
body surf'aces .

(11) "Bioconcentration factor" or "BCF" mean s the ratio (in
L/kg) of a substance's concentration in the tissue of an aquatic
organism to its concentration in the ambient water, in situations
where the organism is exposed through th e water only and where
the ratio does not ch ange substantial ly over time .

(12) "Biota-sediment accumulation factor" or "BSAF"
means the ratio ( in kg of organic carbon/kg of lipid) of a sub-
stance's lipid-normalized concentration in th e tissue of an aquatic
organism to its organ ic carbon-normalized concentration in sur-
face sediment, in situations where the ratio does not change sub-
st antially over time, both the organism and its food are exposed,
and where the surface sediment is representative of the average
surface sediment in the vicinity of' the organism..

(13) "Carcinogen" me ans any substance listed in Table 9 or a
substance for, which the induction of benign or m al ignant neo-
plasms has been demonstrated in :

(a) Hum an s ; or
(b) Two ,mammalian species ; or
( c) One mammalian species, independently reproduced ; or
(d) One mammalian species, to an unusu al degree withrespect

to increased incidence, shortened latency period, varie ty of site,
tumottype, ox• decxeased age at onset ; or

(e) One mammalian species, supported by reproducible posi-
tive results in at least 3 different types of' short-texm tests which
are indicative of potential oncogenic acfivity.

(14) "Chxonic toxicity" mean s the ability of' a substance to
cause an adverseeffect in an organism which results from expo-
suxeto the substance for a time period representing that substanti al
portion of the natural life expectancy of th at organism •

(15) "Chronic toxicity criterion" or "CTC" mean s the maxi-
mum 4-day concentration of a substance which ensures adequate
protection of sensitive species of' aquaticlife from the chronic tox-
icity of that substance and will adequately protect'the designated
fish and aquatic use of th e surface water if'not exceeded more th an
once every 3 yeaazs••

(16) : "Depuration" means the loss of' a subst ance from an
organism asa result of any active or passive process ..

(17) "EC50" mean s a concentration of a toxic substance which
causes an adverse effect including mort ality in 50% of' the
exposed organisms in a given time period• .

(18) "Food-chain multiplier" or, "FCM" me ans the ratio of' a
BAF to an appropriateBCE .

(19) "LC50" means a concentration of a toxic subst ance which
is lethal to 50% of the exposed organisms in a given time period..

(20)` "LD50" mean s a dose of a toxic substance which is lethal
to 50% of the exposed organisms in a given time period ..

(21) "Lipid-soluble substance" me ans a substance which is
solubleiil nonpolax• org anic solvents and which tends to accumu-
late in the fatty tissues of an organism exposed to th e substance.;

(22) "Lowest observableadverse effectlevel'" or "LOAEL"
mean s the lowest tested concentration th at caused an adverse
effect in comparison with a control when all higher• test concentra-
tions caused the same effect .

(23) "No observable adverse effect level" or "NOAEL"
means the highest tested concentration that did not cause an
adverse effect in comparison wi th a control when no lower test
concentration caused an adverse effect .

38

(24) "Octanol/water partition coefficient" or, "KOw" means
the ratio of the concentration of a substance in the octanol phase
to its concentration in the aqueous phase in an equilibrated
2-phase octanol-water system . For log Kpw, the log of the octa-
nol-water partition coefficient is a base 101ogarithm .,

(25) "Secondary value" means a temporary value that repre-
sents the concentration of a substance which ensures adequate
protection of sensitive species of' aquatic life, wildlife or human
health fiom the toxicity of that substance and will adequately pro-
tect the designated use of the surface water until database require-
ments are fulfilled to calculate a water quality criterion .

(26), "Steady state" means that an equilibrium condition in the
body burdemof a substance in an organism has been achieved and
is assumed when the rate of depuxation of a substance matches its
rate of uptake.

(27) "Toxic substance" means a substance or mixture of sub-
stances which through sufficient exposure, or ingestion, inhala-
tion or assimilation by an organism, either directly fiom the envi-
lonment or indirectly by ingestion through the food chain, will
cause death, disease, behavioral or immunological abnormalities,
cancer, genetic mutations, or developmental or physiological
malfunctions, including maIfunctions in reproduction or physical
defoimations, in such organisms or their offspring ..

(28) "Trophic level" means a functional classification of'taxa
within a community that is based on feeding relationships (e g
aquatic plants comprise the first trophic level, herbivores com-
prise the second, small fish comprise the third, predatory fish the
fourth, etc :) .

(29) "Uptake" means the acquisition of a substance from the
environment by an organism as a result of any active or passive
process .

(30) "Water quality parameter" means one of the indicators
available for describing the distinctive quality of'water including,
but not limited to, hardness, pH, or temperatuxe

History : Cr'.. Register, February, 1989,No„ 398, eff . 3-1-89; renum . (5) to (19)
to be (i1), (13) to ( 15), (17), (19) to (24), (26), (27) and (30), Cr. (5) to (7),(9), (10),
(12), (16), (18); (25), (28) and (29) and am. (8), (11) and (24), Register, August,
1997, No. 500, eff. 9-1-97.

NR 105.04 Determination of adverse effects .
(1) Substances may not be present in surface watexs at concentra-
tions which adversely affect public health or welfare, present or
prospective uses of sur•face waters foi• public or pxivatewater sup-
plies, or the protection or propagation of fish or other aquatic life
or wild or domestic animal life .

(2) A substance shall be deemed to have adverse effects on
fish or other aquatic life if' it exceeds any of the following more
than once every 3 years :

(a) The acute toxicity criterion as specified in s .. NR 10505,

Or'

(b) The chronic toxicity criterion as specified in s, NR 105 .06 .
(c) The acute and chronic toxicity criteria for ammonia nitro-

gen shall be determined on a case-by-case basis by the depart-
ment f'or the appropriate aquatic life use category :

(3) A substance shall be deemed to have adverse effects on
wildlife if it exceeds the wildlife criterion as specified in s . NR
105 .07 .

(4) A substance shall be deemed to have adverse effects on
public health and welfare if it exceeds any of the following:

(a) The human threshold criterion as specified in s .. NR 105 .08 ;

Or

(b) The human cancer criterion as specified in s :. NR 105,09 ;
or

(c) The taste . and odor criterion as specified in s : NR 102.14,
(5) A substance shall be deemed to have adverse effects or the

reasonable potential to have adverse effects on aquatic life, wild-
life or human health, if it exceeds a secondaxy value determined
according to the procedures in ss .: NR 105 .05 to 105 ..08 .

f'
~ . _

Register, August, 1997, No, 500
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(6) The determination of the criteria orsecondary values for•
substances as calculated under ss . NR 105 .05 to 105 .09 shall be
based upon the available scientific data base . References to be
used in obtaining scientific data may include, but are not limited
to :

(a) "Water Quality Criteria 1972", EPA-R3-73-033, National
Academy of Sciences, National Academy of Engineering, United
States Government Printing Office, Washington, D .C ., 1974 .

(b) "Quality Criteria for Water", EPA-440/9-76-003, United
States Environmental Protection Agency, Washington, D C .,
1976

(c) October 1980 and January 1985 U.S, Environmental
Protection Agency (EPA) ambient water quality criteria docu-
ments

.(d) "Public Health Related Groundwater Standards : Summary
of Scientific Support Documentation for NR 140..10", Wisconsin
Department of Health and Social Services, Division of Health,
September 1985 .

(e) "Public Health Related Groundwater Standards - 1986 :
Summa.ry of Scientif'ic Support Documentation for NR 140.10",
Wisconsin Department of Health and Social Services, Division of
Health, June 1986 .

(f) Health advisories published on March 31, 1987 by EPA,
Office of Drinking Water ..

(g) Any other reports, documents or information published by
EPA or any other federal agency.

(h) Any other reports, documents or inforrnation that the
department, deems to be reliable..

(7) When reviewing any of the references in sub . (6) to deter-
mine the effect of a substance, the department:

(a) Shall use scientific studies on the toxicity of a substance to
fish and other aquatic life and wild and domestic animals, indige-
nous to the state ;

(b) May use scientific studies on the toxicity of a substance to
fish or other aquatic life, plant, mammalian, avian, and reptilian
species not indigenous to the state; and

(c) May consider• biomonitoting information to determine the
aquatic life toxicity of complexmixtures oftoxic substances in
addition to the chemical specific criteria specified in this chapter .

History: Cr . Register, F'ebruary,1989; No. 398, eff, 3-1-89; am . (3), renum . (5)
and (6) to be (7) and am. (6) (intro.) and (7) (intro.), cr: (5), Register; August,
1997, No. 500, eff. 9-1-97.

NR 105.05 Acute toxicity criteria and seconda ry
acute values for aquatic life . (1) MINIMUM DATABASE FOR
ACUTE CRITERION DEVEI.OPMENT• (a) To derive an acute toxicity
criterion for, aquatic life, the minimum information required shall
be the results of acceptable acute toxicity tests with one or more
species of freshwatei• animal in at least 8 different families pro-
vided that of the 8 species:

1 .. At least one is a salmonid fish in the family Salmonidae in
the class Osteichth,yes ,

2 . At least one is a non-salmonid fish from another famil,y i n
tl.<.> .7 ., !1 t' TN' ~ F°'...l.l . .. • 17 •the ldQSS Vs1.elcaaLLlyes, prea~davly a lolllallerclally or lecr•e0.tiGn-

all•y important watmwater species ,
3 . At least one is a planktonic crustacean (e.g ., cladocer•an,

copepod) ,
4 ; At least one is a benthic crustacean (e.•g ., ostracod, isopod,

amphipod, crayfish) ,
5 . At least one is an insect (e ..g,, mayfly, dragonfly, damselfl,y,

stonefly, caddisfly, mosquito, midge) ,
6,. At least one is a fish or amphibian from a family in the phy-

lum Chordata not already represented in one of the other subdivi-
sions .

7„ At least one is an organism from a family in a phylum other•
than Arthropoda or Chordata (e.g ., Rotifera, Annelida, Mollusca),
and

NR 105.05

8 . At least one is an organism from a family in any order of
insect or any other phylum not already represented in subds, 1 . to
7 .

9. If al18 of the families in subds . 1 .. to 8 . are represented, an
acute toxicity criterion may be developed for surface water s clas-
sified as cold water using information on all of'those families .. If
an acute toxicity criteriomis developed for surface waters classi-
fied as cold water, acute toxicity criteriama,y also be developed
for any of the surface water classifications in s . NR 102,04 (3)(b)
to (e) using the procedure in sub . (2) or (3) and data on families
in subds .. 1 .. to 8 , which are representative of the aquatic life com-
munities associated with those classifications .. For each sub-
stance, in no case may the criterion for a lower quality fish and
aquatic life subcategory as defined in s . NR 102„04 be less than the
criterion for a higher quality fish and aquatic life subcategory ,

10 .. For a substance, if all of the f'amilies in subds . 1,, to 8 .are
not represented, an acute toxicity criteiionmay not be developed
for that substance . Instead, any available data may be used to
develop asecondaty acute value (SAV) for that substance accord-
ing to s .. NR 105 .02(3) and sub„(4)

(b) The acceptability of acute toxicity test results shall be
judged according to the guidelines in section IV of the United
States environmental protection agency's 1985 "Guidelines for
Deriving National Numerical Water, Quality Criteria for• the
Protection of Aquatic Organisms and Their Uses" or 40 CFR Part
132, Appendix A . II, IV and V, as stated on September 1, 1997, is
incorporated by reference..

Note : Copies of 40 CFR Part 132, Appendix A Sections II, IV and V are
available for inspection in the offices of the department of natural
resources, secretary of state and the revisor of statutes, Madison, WI or
may be purchased from. the superintendent of documents, US government
printing office, Washington, D :C 20402.

(2) ACUIE T'OXICIIY CRITERIA FOR SUBSTANCES WITH T'OXICITY
UNRELATED TO WATER QUALITY PARAMETERS If the aCute toxicity
of a substance has not been adequately shown to be related to a
water quality parameter (i..e ., hardness ;pH, temperature, etc :), the
acute toxicity criterion (ATC) is calculated using the procedures
specified in this subsection ..

(a) 1 . For each species for• which at least one acute value is
available, the species mean acute value (SMAV) is calculated as
the geometric mean of all acceptable acute toxicity tests using the
guidelines in sub .. (1)(b) .

2,. For each genus for which one or more SMAVs are avail-
able, the genus mean acute value (GMAV) is calculated as the geo-
metric mean of the SMAVs available for the genus ..

(b) The GMAVs are ordered from high to 1ow .

(c) Ranks (R) are assigned to the GMAVs from I for the lowest
to N for the highest . If 2 or more GMAVs are identical, successive
ranks are arbitrarily assigned ..

(d) The cumulative probability (P) is calculated for each
GMAVs as P=R/(N + 1) ,

(e) The 4 GMAVS are selected which have P closest to 0 05 .
If there are less than 59 GMAVs, these will always be the lowest
G1YiAVs .

(f) Using the selected GMAVs and Ps, the ATC is calculated
using the following :

1 .. Let EV = sum of the 4 In GMAVs ,
EW = sum of the 4 squares of the In GMAVs,
EP = sum of the 4 P values, .
EPR = sum of the 4 square roots of P, and
JR = square root of 0..05 .

2 .. S = ((EW - (EV)2 /4)/(EP-(EPR)2 /4))0 1

3 . L=(EV-S(EPR))/4 ..
4 . A = (JR)(S) + L .

5 . Final Acute Value (FAV)= eA.

6„ ATC = FAV/2..

Register, August, 1997, No . 500
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(g) If, #or a commercially, recxeation ally or ecologic ally
important species, the geometric mean of the acute v al ues from
flow-through tests in which the concentration of test material was
measured is lower than the calculated ATC [FAV], then that geo-
metric mean is used as the ATC [FAV] instead of the calculated
one..

(h) Table I contains the acute toxicity criteria for fish and
aquatic life subcategories listed in s . NR 102 04 (3) that are calcu-
lated using the procedures described in this subsection for sub-
stances meeting the database requirements indicated in sub• (1)(a)

(3) ACUTE I'OXICIIY CRITERIA FOR SUBSTANCES WITH TOXICITY

RELATED TO WATER QUALITY PARAMETERS If data are available on

a substance to show that acute toxicity to 2 or more species is simi-

larl,y related to a water quality parameter• (i .,e .•, hardness, pH, tem-
perature,etc,), the acute toxicity criterion (ATC) is calculated

using the procedures specified in this subsection..

(a) For each species for which acceptable acute toxicity tests
using the guidelines in sub . (1) (b) are available at 2 or more dif=
ferent values of'the water quality parameter, a least squares regres-
sion of the acute toxicity values on the corresponding values of'the
water quality parameter is performed to obtain the slope of the
curvethat best describes the relationship, Because the most com-
monly documented relationship is that between hardness and
acute toxicity of inetals and a log-log relationship fits these data,
geometric means and natural logarithms of both toxicity and water
quality are used in the rest of this subsection to illustrate this
method . For relationships based on other water quality parame-
ters, no transformation or a different transformation might fit the
data better, and appropriate changes shall be made as necessary
throughout this subsection

(b) For each species, the geometric mean of the available acute
values (W) is calculated and then each of those acute values is
divided by the mean for, that species .. This normalizes the acute
values so that the geometric mean of the normalized values for
each species individually and for any combination of species is
1 :A.

(c) For each species, the geometric mean of'the available corre-
sponding watei• quality parameter . values (X) iscalculated and
then each of those water quality parameter• values is divided by the
mean for that species,; This normalizes the water quality parameter
values so that the geometric mean of the normalized values for
each species individually and f'or' any combination of species is
1 .0~,

(d) A least squares regression of all the normalized acute v al -
ues on the corresponding normal ized values of th e water qual ity
parameter• is performed to obtain the pooled acute slope (V) . If the
coefficient of determination, or r value, calculated from th at
regression is found not to be signific ant based on a standard F-test
at a 0.05 level, then the pooled acute slope shal l be set equ al to
zero.

(e) For each species the logarithmic intercept ( Y) is calculated
using the equation : Y=1n W=-V(ht X) .

(f) 1 . For each species the species mean acute intercept
(SMAI) is calculated as eY

2 . For, each genus for• which one or more SMAIs are available,
th e genus mean acute intercept (GMAI) is c alculated as the geo-
metric mean of the SMAIsavailable for, the genus .

(g) The GMAIs are ordered from high to low.

(h) Ranks (R) are assigned to the GMAIs from 1 for the lowest
to N for the highest. If 2 or more GMAIs are identical, successive
ranks are arbitrarily assigned .

(i) The cumulative probability (P) is calculated for each GMAI
as P=R/(N+1) .
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(j) The 4 GMAIs are selected which have P closest to 0 ..05 . If
there are less than 59 GIVIAIs, these will always be the lowest
GMAIs.

(k) Using the selected GMAIs and Ps, the ATC is calculated
using the following :

1 : LetEV = sum of the 41n GMAIs,
EW = sum of the 4 squares of the In GMAIs,
EP = sum of the 4 P values ,
EPR = sum of the 4 square roots of P, and
JR = square root of 0•05.

2„ S = ((EW - (EV)2/4) /(EP-(EPR)2 /4))0 5

3~ : L = (EV - S(EPR))/4 ..
4 . A=(JR)(S)+L .,

5 . Final Acute Intercept (FAI) = eA ..
6 .. Acute Criterion Intercept (ACI) = FAI/2 .

(L) The acute toxicity equation (ATE) is written as :
ATC = e(V ln(water quality parameter) + In ACI) .

The ATE shall be applicable only over the range of water qual-
ity parameters equivalent to the mean plus or minus 2 standard
deviations using the entire fresh water acute toxicity data base and
the water quality parameter transformation employed in par .: (a) .
If the value at a specific location is outside of that range, the end-
point of the range nearest to that value shall be used to determine
the criterion., Additional informatiommay be used to modify those
ranges.

.(m) If', for a commercially, recreationally or ecologically
important species, the SMAI is lower than the calculated [ACI] ;
then that SMAI is used as the [ACI] instead of the calculated one..

(n) Table 2 contains the acute toxicity criteria for the fish and
aquatic life subcategories listed in s .NR 102.04 (3) that are calcu-
lated, using the procedures described in this subsection for sub-
stances meeting the database requirements indicated in sub, (1)
(a)•, Table 2A contains the water quality parameter ranges calcu-
lated in par.. (L)..

(4) SECONDARY ACUTE vALUBS . If al18 minimum data require-
ments for' calculating acute toxicity criteria in sub, . (1)(a) are not
met, secondary acute values (SAVs) shall be determined using the
procedure in this subsection .

(a) In order• to calculate a SAV, the database shall contain, at
a minimum, a genus mean acute value (GMAV) for one ofthe fol-
lowing 3 genera in the family Daphnidae - Ceriodaphnia sp ..,
Daphnia sp., or Simocephalus sp, . To calculate a SAV, the lowest
GMAV in the database is divided by the Secondary Acute Factor
(SAF)• The SAF is an adjustment factor corresponding to the
number of' satisfied minimum data requuements, listed in sub..
(1)(a) : SAFs are listed in Table 2B .

(b) Whenever, appropriate, the effects of variable water quality
parameters shall be considered when calculating a SAV,, consis-
tent with the procedures described in sub. (3).

(c) Whenever, for a commercially, recxeationally or ecologi-
cally important species, the SMAV is lower than the calculated
SAV, that SMAV shall be used as the SAV instead of the calculated
SAV,

(5) ACUTE TOXICITY CRITERIA EXPRESSED IN THE DISSOLVED
FORM Acute water quality criteria may be expressed as a dis-
solved concentration.. The conversion ofan acute water, quality
criterion expressed as a total recoverable concentfat.ion, to an
acute water quality criterion expressed as a dissolved concentta-
tion, the portion of the substance which will pass through a 0,45
urn filter, shall be done usingthe equations in par•s•• (a) and (b)

•Substances which may have ciiteria expressed as a dissolved'oon-
centration are listedinpar:(a) with corresponding conversion fac-
tors

, (a) The conversion ofthe water quality criterion expressed as
totaltecoverable (WQCTotal R.) to the water quality criterion
expressed as dissolved (WQCD) shall be performed as follows :
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WQCD = (CF)(WQCTotal R„)

Where: WQCTotal R. Criteria from NR 105, Table 1 or 2 .

CF = Conversion factor for total recover-
able to dissolved.

Conversion factors are as follows :
Arsenic 1 .000
Cadmium 0.850
Chromium (III) 0 .316

Chromium (VI) 0 .982
Copper 0.960
Lead 0.875

Mercury 0 .850
Nickel 0.998
Selenium 0,922

Silver 0.850
Zinc 0.978

(b) The translation of the WQCD into the water quality crite-
rion which accounts f'or•.. site-specific conditions (WQCTRAN)
shall be perforrned as follows :

WQCTRAN = (Translator')(WQCD )
Where: Translator(unitless) = ((Mp)(TSS) + MD)/M D

Mp = Particle -bound concentration of the pollutant
(ugLg) in receiving water..

MD = Dissolved concentration of the pollutant in
receiving water (ug/L).

TSS = Total Suspended Solids (g/L) concentration in
receiving water ,

(c) The procedures inpars . (a) and (b) may also be used f'or• the
conversion of secondary values from total recoverable to dis-
solved .

History: Cr, Register, February, 1989, Na .. 398, ef£ 3-1-89 ; am. (1) (a) 1 . to 5 .,
(1) (b), (2) (a) to (f), (3) (a) and (f) to (L), r. and recr. (1) (a) 6., cr. (1) (a) 7. to 10 .,
(4) and (5), Register; August, 1997, No. 500, eff. 9-1-97 .

NR 105 .06 Chronic toxicity criteria and seconda ry
chronic values for fish and aquatic life . (1) MINIMUM
DATABASE FOR CHRONIC CRITERION DEVELOPMENT (a) To derive a
chronic toxicity criterion fox aquatic lif'e, the minimum informa-
tion required shall be results of acceptable chronictoxicity tests
with one or more species of freshwater animal in at least 8 differ-
ent families provided that of the 8 species :

1•. At least one is a salmonid fish, in the family Salmonidae
in the class Osteichth,yes ,

2• At least one,is a non-salmonid fish, from another famil,y
,in the class Osteichthyes, preferably a commercially or xecre-
ationally important warmwater species ,

3 . At least one is aplanktonic crustacean (e .g., cladoceran,
copepod),

4 . At least one is a benthic crustacean (e .g..,.ostracod, isopod,
amphipod, crayfish),

5 . At ieast one is an insect (e.,g,, mayfly; dragonfi,y, damseifi,y,
stonefly, caddisfly, mosquito, midge) ,

6.. At least one is a fish or amphibian from a family in the phy-
lum Chordata not already represented in one of the other subdivi-
sions ,

7 . At least one is an oxganism from a family in a phylum other
than Arthropoda or Chordata (e .g ., Rotifera, Annelida, Mollusca),
and

8 . At least one is an organism from a family in any order of
insect or any other phylum not already represented in subds• . 1 .. to
7..

9 . If al18 of the families in subds .. 1 .. to $•, are represented, a
chronic toxicity criterion may be developed for surface waters
classified as cold water using information on all of those families .:

If a chronic toxicity criterion is developed for surface waters clas-
sified as cold water, chronic toxicity criteria may also be devel-
oped for any of the surface water classifications in s .. NR 102 .04
(3) (b) to (e) using the procedure in sub .(2) or (3) and data on fami-
lies in subds ., 1 , to 8,. which are representative of the aquatic life
communities associated with those classifications . For each sub-
stance, in no case may the criterion for a lower quality fish and
aquatic life subcategory as defined in s, . NR 102.04 be less than the
criterion for a higher quality fish and aquatic life subcategor,y .

10 . For a substance, if all the families in subds .l .. to 8 , are not
represented, acute-chronic ratios as calculated in sub . (5) may be
used to generate the chronic toxicity values necessary to calculate
a chronic toxicity criterion ,

11 . For a substance, if all of the families in subds. 1 .to 8 .. are
not represented, a chronic toxicity criterion may not be developed
for that substance except as provided in subd . 10. Instead, any
available data 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 shall be
judged according to the guidelines in section VI of the United
States environmental protection agency's 1985 "Guidelines for
Deriving National Numerical Water Quality Criteria for the
Protection of' Aquatic Organisms and Their Uses" or 40 CFR Part
132 Appendix A, sections VI and VII as stated on September 1,
1997, is incorporated by reference.

Note: Copies of'40 CFR Part 132, Appendix A, Sections VI and VII are available
for inspection in the offices of the department of natural iesources, secretar y of state
and the revisor of statutes, Madison, WI or may be purchased from the superintendent
of documents, US government printing office, Washington, DC. 20402..

(2) CALCULATION OF A CHRONIC CONCENIRATION, A chroni c

concentration is obtained by calculating the geometric mean of the
chronic lowest observable adverse effect level and the chionic no
observable adverse effect level .

(3) CHRONIC TOXICITY CRITERIA FOR SUBSTANCES WITH TOXIC-
ITY UNRELATED TO WATER QUALITY PARAMETERS If the chronic tox-
icity ofa substance has not been adequately shown to be related
to a watei• quality parametex, i .e ., hardness, pH, temperatuie, etc ..,
the chronic toxicity criterion (CTC) is calculated using the proce-
dures specified in this subsection ..

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

2 For each .genus for which one or more SMCVs are avail-
able, the genus mean chronic value (GMCV) is calculated as the
geometric mean of the SMCVs available fox• the genus ..

(b) The GMCVs are ordered from high to low .
(c) Ranks (R) are assigned toxhe GMCVs from 1 forthe lowest

to N for the highest . If 2 or more GMCVs are identical, successive
ranks are arbitrarily assigned .

(d) The cumulative probability (P) is calculated for each
GMCVs as P=R/(N + 1) .:

(e) The 4 GMCVs are selected which have P closest to 0 ..05 .
If'there:are less than 59 GMCVs, these will always be the lowest
GMCVs..

(f) Using the selected GMCVs and Ps, the final chronic value
(FCV) is calculated using the following :

1 . Let EV =sum of the 41n GMCVs ,
EW = sum of the 4 squares of'the in GMCVs,
EP = sum of the 4 .P values ,
EPR = sum of the 4 square roots of P . and
IR = square root of' 0..05 ;

2.. S = ((EW - (EV)2 /4)/(EP-(EPR) 2/4))05

3•, L = (EV - S(EPR))/4..
4. A = (JR)(S) + L .

5 .. FCV=eA ..
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(g) If, for, a commercially, recreationally or ecologically
important species, the geometric mean of the chronic values is
lower than the calculated FCV then that geometric mean is used
as the FCV instead of the calculated one.

(h) The chronic toxicity criterion (CTC) equals the lower of the
FCV and the final plant value calculated using the procedure in s .
NR 105 .11 .

(i) Table 3 contains the chronic toxicity criteria for the fish and
aquatic life subcategories listed in s : NR 102 04 (3) that are calcu-
lated using the procedures described in this subsection for sub-
stances meeting the database requirements indicated in sub. (1) .

(4) CHRONIC TOXICITY CRITERIA FOR SUBSTANCES WITH TOXIC-

TTY RELATED TO WATER QUALITY PARAMETERS (a) If' data are avail-
able on a substance to show thatchronic toxicity to 2 or more spe-

cies is similarly related to a water quality parameter (ie,

hardness, pH, tempeiature, etc .), the chronic toxicity criterion
(CTC) is calculated using the procedures specified in this para-

graph

. 1. For each species for which acceptable chronic toxicity tests

using the guidelines in sub . (1) (b) are available at 2 or more differ-

ent values of'the water quality parameter, a least squares regres-
sion of the chronic toxicity values on the corresponding values of

the water quality parameter is performed to obtain the slope of the

curve that best describes the relationship. Because the most com-

monly documented relationship is that between hardness and the
chronic toxicity of metals and a log-log relationship fits these

data, geometric means and natural logarithms of'both toxicity and

water quality are used in the rest ofthis subsection to illustrate this
method . For relationships based on other water quality pacame-
ters, no transf'ormation ox a different transformation might fit the

databettex, and appropriate changes shall be made as necessary

throughout this subsection.

2; For each species, the geometric mean of' the available
chronic values (W) is calculated and then each of the chronic val-
ues is divided by the mean for that species . This normalizes the
chronic values so that the geometric mean of the normalized val-
ues for each species individually and for- any combination of spe-
cies is 1•A• .

3 . For each species, the geometric mean of the available cor-
responding water quality parameter values (X) is calculated and
tl,ien each of the water quality parameter values is divided by the
mean f'or that species .. This normalizes the water quality parameter
values so that the geometric mean of' the normalized values for
each species individually and for any combination of' species is
1 .0

. 4 .. A least squares regression of all the normalized chronic
values on the corresponding normalized values of the water qual-
ity parameter is performed to obtain the pooled chronic slope (V),
If the coefficient of determination, or r value, calculated from that
regression is found not to be significant based on a standard F-test
at a 0 .051evel, then the pooled chronic slope shall be set equal to
zero• :

5 . For each species the logarithmic intercept (Y) is calculated
using the equation : Y=1n W - V(In X) .

b .: a . For each species the species mean chronic intercept
(SMCI) is calculated as eY,

b.. For each genus for which one or, more SMCIs are available,
the genus mean chronic intercept (GMCI) is calculated as the geo-
metric mean of' the SMCIs available fot the genus .

7.. The GMCis are ordered from high to low .

8 . Ranks (R) are assigned to the GMCls from 1 for the lowest
to N for the highest. If 2 or, more GMCIs are identical, successive
ianks are arbitrarily assigned•.

9 .. The cumulative probability (P) is calculated for each
GMCI as P=R/(N + 1).

42

10 .. The 4 GMCIs are selected which have P closest to 0 .05„
If there are less than 59 GMCls, these will always be the lowest
GMCls.

11 .Using the selected GMCIs and Ps, the final chronic value
(FCV) is calculated using the following:

a, Let EV = sum of the 41n GMCIs ,
EW = sum of the 4 squares of the In GMCIs,
EP = sum of the 4 P values,
EPR = sum of the 4 square roots of' P, and
JR = square root of 0 .A5 .

b.. S = ((EW-(EV)2/4)/(EP-(EPR)2/4))0 5

c ., L = (EV - S(EPR))/4„

d.. A = (JR)(S) + L .,

e.. Final Chronic Intercept (FCI) = eA .
12.. The final chronic equation (FCE) is written as :

FCV = e(V ln(water quality parameter) + In FCI) .
The FCE shall be applicable only over the range of water• quality

paiameters equivalent to the mean ± 2 standard deviations using
the entire freshwater chronic toxicity data base and the water• qual-
ity parameter transformation employed in subd . 1 :: If the value at
a specific location is outside of that range, the endpoint of the
range nearest to that value shall be used to determine the criterion, .
Additional information may be used to modify those ranges .,

11 If ; for a commercially, recreationally or ecologically
important species, the SMCI is lower than the calculated FCI, then
that SMCI is used as the FCI instead of the calculated one ..

(b) At a value of the water quality par ameter, the chronic toxic-
ity criterion (CTC) equals the lower of the FCV and the final plant
value calculated using the procedure in s . NR 1051 1 ..

(c) Table 4 contains the chronic toxicity criteria for, the fish and
aquatic life subcategories listed in s .. NR 102 ..04 (3 ) that are calcu-
lated using the procedures described in this subsection for sub-
stances meeting the database requirements indicated in sub, . (1) ..
Table 4A contains the water quality parameter ranges calculated
in par,(a) 1 ..

(5) ACUTE-CHROrriC RATIOS . (a) The acute-chronic ratio is
used to estimate the chronic toxicity of a substance to fish or other
aquatic species when the database of sub .. (1) (a) is not satisfied:

(b) The acute-chronic ratio for a species equals the acute con-
centration from data considered under s . NR 105 ..05 (1) divided
by the chronic concentration from data calculated nndei sub•, (1),
subject to the following conditions:

1•; If the acute toxicity of a substance is related to any water,
quality parameter, the acute-chronic xatio shall be based on acute
and chronic toxicity data obtained from organisms exposed to test
water with similar, if not identical, values of those water quality
parameters . Preference under this paragraph shall be given to data
from acute and chronictests done by the same author or reference
in order• to,increase the likelihood of comparable test conditions .

2 .. If the'acute and chronic toxicity data indicate that the
acute-chronic ratio varies with changes in the values of the water
quality parameters, the acute-chronic ratio used at specified val-
ues of the water quality parameters shall be based on the ratios at
values closest to that specified .

3 .. If' the acute toxicity of asubstance is unrelated to water
quality parameters, the acute-chronic ratio may be derived from
any acute and chronic test on a species regardless of the similarity
in values of'those parameters :: Preference under this paragraph
shall be given to data from acute and chronic tests done by the
same author or reference to increase the likelihood of comparable
test conditions ..

(c) A final chronic value shall be calculated for a substance
under this subsection only if at least oneacute-chronic ratio is
available for, at least one species of aquatic animal in at least 3 dif-
ferentfamilies, provided that ofthe 3 species, one is a fish, one i s
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an invertebrate, and the third is a relatively sensitive fieshwater
species on an acute toxicity basis .. The other 2 may be saltwater
species .

(d) The geometric mean acute-chronic ratio is calculated for
each species using the available acute-chronic ratios for that spe-
cies That mean ratio shall be called the species mean acute-
chronic ratio (SMACR).:

(e) For a given substance, if the SMACR appears to increase
or decrease as the species or genus mean acute values (SMAVs or
GMAVs) calculated for that substance using the procedure
described in s . NR 105,05 increase, the final acute-chronic ratio
(FACR) shall be equal to the geometric mean of the SMACRs for
species with SMAVs closest to the final acute value ..

(f) For a given substance, if no trend is apparent regarding
changes in SMACRs and GMAVs, the FACR shall be equal to the
geometric mean of all SMACRs available for that substance .

(g) For a given substance, the final chronic value (FCV) shall
be equal to the final acute value (FAV) divided by the final acute-
chronic ratio (FACR), The chronic toxicity criterion shall be
equal to the lower,of the FCV and the final plant value as calcu-
lated using the procedure in s .. NR 105 .11, if available

.(h) Chronic toxicity criteria for the fish and aquatic life sub-
categories listed in s NR 102 .04 (3) that are calculated using
acute-chronic ratios are listed in Table 5 for substances with acute
toxicity unrelated to water quality parameters and in Table 6 for
substances with acute toxicity related to water quality parameters, .
Equations listed in Table 6 are applicable over the same range of
water quality parameters as contained in Table 2A .

(6) SECONDARY CHRONIC VALUES If all 8 minimum data
requirements for calculating FCVs in sub .. (1)(a) are not met for
a substance, secondary chronic values (SCVs) shall be calculated
for• that substance using the procedure in this subsection.

(a) If any one of the combinations of information in subds . 1 ,
to 3 . is available, a SCV may be calculated . To calculate a SCV
for a substance, the acute value fiom subds ., 1 .. to 3 .. is divided by
the applicable acute-chronic ratio in the same subdivision .

1 . Calculate aFAV using the procedure in s . NR 105 .05(2) and
divide it by a secondary acute-chronic ratio (SACR) using the
procedure in sub .• (7)• •

2. Calculate a SAV using the procedure in s .. NR 105,05 (4)
and divide it by a final acute-chronic ratio (FACR) using the pro-
cedure in sub . (5),.

3 . Calculate a SAV using the procedure in s .. NR 105 .05 (4)
and divide it by a SACR using the procedure in sub. (7).,

(b) If appropriate, the SCV shall be made a function of a water
quality characteristic in a manner similar to that described in sub .
(4) (a) ,

(c) If, for a commercially, recreationally or ecologically
important species, the SMCV is lower than the calculated SCV,
that SMCV shall be used as the SCV instead of the calculated
SCV

(d) If there is an FPV available using the procedure in s . NR
105 .11 which is lower• than the calculated SCV, that FPV shall be
used as the SCV instead of the calculated SCV.

(7) SECONDARY ACUTE-CHRONIC RATIOS. (a) If a FACR canno t

be calculated using the procedure in sub .: (5) because SMACRs are
not available for a fish, an invertebrate or an acutely sensitive
freshwater species, a secondary acute-chronic ratio (SACR) may
be calculated using the procedure in this subsection..

(b) The SACR shall be equal to the geometric mean of' 3 acute-
chronic ratios . Those ratios consist of the SMACRs available for•
the species in sub . (5)(c) .. When SMACRs are not available for the
species in par. (a), the default acute-chronic ratio to be used is 18 .
Use of a SACR will result in the calculation of a secondary chronic
value .

(8) CHRONIC TOXICITY CRITERIA EXPRESSED IN THE DISSOLVED

FoRtvr Chronic water quality criteria may be expressed as a dis-
solved concentration . The conversion of a chronic water quality

criterion expressed as a total recoverable concentration to a
chronic water quality criterion expressed as a dissolved con-

centration, the portion of the substance which will pass through a
0 .45 um filter, shall be done using the equations in pars . (a) and

(b) .Substances which may have criteria expressed as a dissolved
concentration are listed inpar., (a) with corresponding conversion
f'actors .

(a) The conversion of the water quality criterion expressed as
total recoverable (WQCToral R .) to the water quality criterion
expressed as dissolved (WQCD) shall be performed as follows :

WQCD = (CF)(WQCTota1R)
Where : WQGTotaI R . = Criteria from NR 105, Table 5 or 6,

CF = Conversion factor for total recover-
able to dissolved ..

Conversion f'actors are as follows :

Arsenic 1..000
Cadmium 0.850
Chromium (III) 0..860
Chromium (VI) 0.962
Copper 0.960
Lead 0.792
Nickel 0..997

Selenium 0.922
Zinc 0.98 6

(b) The translation of the WQCD into the water, quality crite-
rion which accounts for site-specific conditions ( WQCTRAN)
shall be performed as follows:

WQCTRAtv = (Translator)(WQCD )

Where: Translator (unitless) = ((Mp)(TSS) + MD)/MD

Mp = Particle-bound concentration of the pollutant (ug/g) in
receiving water.
MD = Dissolved concentration of the pollutant in receiving
water• (ug/L)•
TSS = Total Suspended Solids (g/L) concentration in receiving
water•

(c) The procedures in pars. (a) and (b) may also be used for the
conversion of secondary values from total recoverable to dis-
solved..
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Table 1
Acute Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality

(in ug/L except where indicated )

Warm Water Sportfish, Warm
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 .8 3
Cyanide, free 22.,4 458 45 : 8

Chlotine* 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 .1 2
Toxaphene 033 0 ..73 0..7 3

Chlorpyrifos 0 .041 0 .041 0 04 1
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 residuaP" for m

Table 2
Acute Toxicity Criteria for Substances With Toxicity Related to Water Quality

(all in ug/L )
Water Quality Parameter; Hardness (in ppm as CaCO3)

ATC=e(v in hardness) + In ACI) ATC at Various Hardness (pm) Levels

Substance V In ACI 50 100 200
Total Recoverable Cadmium:

Cold Water 1 .147 -18104 1.97 4..36 9.6 5
Warm Water Spoxtfish, Warm

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 318 1

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 5433 106.92 208 .90

Total Recoverable NickeL•

All Surface Waters 1 .083 2.•2289 642•7 1361 2434

Total Recoverable Zinc :
All Surface Waters 0 .8745 0,7634 65.66 120 .4 220 . 7

Water Quality Parameter : pH

ATC = e(v(pH) + In ACI)

Substance V In ACI 506.5 7..8 8 .;8

PentachlorophenoL•

All Suif'ace Waters 1 .0054 -4.877 5.25 19,40 53 .0 1
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{ Table 2A

Water Quality Parameter Ranges for Substances With Acute Toxicity Related to Water Quality
Substance Parameter Applicable Range
Cadmium Hardness (ppm) 6 - 45 7
Chxomium (+3) Hardness (ppm) 13 - 30 1

Copper Hardness (ppm) 14 - 427
Lead Hardness (ppm) 12 - 35 6
Nickel Hardness (ppm) 19 - 15 7
Zinc Hardness (ppm) 12 - 33 3
Pentachlorophenol pH (s.u) 6.6 - 8 . 8

Table 2B

Secondary Acute Factors

Number ofminimum data requirements satisfied Adjustment factor

1 21.9

2 13„0

3 8.0

4 7,.0

5 6„1

6 5..2

7 4.3

Table 3

Chronic Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality(a ll in ug/L)
Warm Water Spoitfish, War m
Water Forage and Limite d

Substance Cold Water Forage Fish Limited Aquatic Life

(Reserved)
Note: This table is reserved fox criteria that USEPA has indicated may be available in the near future

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

Water Quality Parameter : Hardness (in ppm as CaCO3

CTC at Various

CTC=e(V h,(hardness) + In CCD Hardness (pPLevel sevel
Substance V In CCI 50 100 175
Total Recoverable Cadmium:

All Surface Waters 0.7852 -2.7150 1:43 2.46 3..82

Table 4A
Water Quality Parameter Ranges for Substances With Chronic Toxicity Related to Water Qua lity
Substance Parameter Applicable Range

Cadmium Hardness (ppm) 18-175

Register, August, 1997, No, 500



NR 105.06 WISCONSIN ADMINISTRATIVE CODE 46

Table 5
(

Chronic Toxcity Criteria Using Acute-Chronic Ratios for Substances with Toxicity Unrelated to Water Quali ty
(all in ug/L)

Warm Water Sportfish, Warm 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)* 0,44 044 0 44

Cyanide, free 522 11 .47 11 .47

Chlorine* 7 28 7,28 7 ..2 8

Dieldrin 0.055 0.077 0.077

EndYin 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 With Toxicity Related to Water Quality
(all in ug/L)

Water Quality Parameter : Hardness (in ppm as CaCO3)
CTC=e(v ltt(ltardness) + In CC) CTC at Various Hardness (ppm) Levels

Substance V InCCI 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 E

All others 0,819 1,112 74.88 1321 233,1

Total Recoverable Copper :
All Surface Waters 0..8561 -1.4647 6.58 11,91 21.57

Total Recoverable Lead :

All Surface Waters 0.9662 -1.1171 1433 28..01 54.71

Total Recoverable Nickel :

All Surface Waters 1..083 0.033 71.50 151..5 270.8

Total Recoverable Zin c

All Surface Waters 0,8745 0.7634 65.66 120A 2203

Water Quality Parameter : p H

CTC=e(v(pH)+ln CCI) CTC at Various pH (s .u .) Levels

Substance V In CCI 6.5 7.8 8 .8

Pentachlorophenol :

Cold `JVate~ 1,00~4 -5.1468 4A3 14.81 40.48

All Other Surface Waters 1.0054 -4.9617 5.33 12.82 48.70

History: Ct, Register, February,1989, No. 398, eff 3-1-89 ; am (5) (f) and Tables 2, 2a, 4, 4a and 6, Register, July,1995, No 475, eff 8-1-95 ; am. (1) (a) 1 ., 2., 4 ., and
5 ., (1) (b), (3) (intro.), (a) to (g), (4) (a) 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), cr. (3) (h), (4) (a) 6. b., (4) (b), (5) (b) 3., (6) to (8), r : and rect :, Tables 1 to 2a, 3 to 6, n (5) (d).

NR 105.07 Wildlife criteria. (1) The wildlife criterion is pursuant to sub., (2) whenever data specific to reptiles are avail-

the concentration of a substance which if not exceeded protects able• ,
Wisconsin's wildlife from adverse effects resulting from inges- (b) Table 7 contains the wildlife criteria calculated according
tion of surface waters of the state and from ingestion of aquatic to the procedures of this chapter, .
organisms taken from surface waters of the state.

(a) For any substance not shown in Table 7, the wildlife crite-
rion (WC) is the lower of the available mammalian or avian wild-
life values (WVs) calculated pursuant to sub .• (2). A wildlife crite-
rion protective of Wisconsin's reptile fauna may be calculate d
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Table 7

Wildlife Criteria

DEPARTMENT OF NATURAL RESOURCE S

Criteria (in ng/L, except where
Substance indicated)

DDT & Metabolites 0 .011

Mercury 1 .3

Polychlorinated Biphenyls 0 .,1 2

2,3,7,8 - TCDD 0 .003 (pg/L)

(2) (a) Mammalian and avian wildlife values shall be calcu-
lated as follows using information available fiom scientifically
acceptable studies of animal species exposed repeatedly to the
substance via oral routes including gavage :

WV = NOAEL x WtA x SSF

W + E[FTLi x BAFTLij

Where : WV= Wildlife value in milligrams per liter
(mg/L),.

NOAEL= No observed adverse effect level in
milligrams of substance per kilogram
of body weight per day (mg/kg-d) as
derived fiom subchronic or chronic
mammalian or avian studies or as
specified in subs, . (3) to (5).

Wt= Average weight in kilograms (kg) of
the representative species .,

W= Average daily volume of water in
liters consumed per day (L/d) by the
representative species or as specified
in sub . (6) .

SSF= Species sensitivity f'actor, ranging
between 0 .01 and 1 to account for
interspecies differences in sensitivity.

FTLT= Average daily amount of food con-
; sumed from trophic level i by the

representative species in kilograms
per day (kg/d) or as specified in sub .
(6) ..

BAFTT„T= Bioaccumulation factor for wildlife
food in trophic level i with units of
liter per, kilogram (L/kg) as derived in
s.. NR 105• 10,, For consumption of
piscivorous birds by other birds (e .g ..,
herring gull by eagles), the BAF is
derived by multiplying the trophic
level 3 BAF for fish by a biomagni-
fication factor to account for the bio-
magnification from fish to the con-
sumed birds..

(b) The selection of"the species sensitivity factor (SSF) shall
be based on the available toxicological data base and available
physicochemical and toxicokinetic properties of the substance
and the amount and quality of available data .

(c) The bald eagle, kingfisher, herring gull, mink and otter are
representative of avian and mammalian species to be protected by
wildlife criteria . A NOAEL specific to each taxonomic class is
used to calculate W V s for each of the 5 representative species . The
avian WV is the geometric mean of the WVs calculated for the 3
representative avian species, . The mammalian WV is the geomet-

NR 105.07

iic mean of the WVs calculated for• the 2 representative mamma-
lian species ..

(d) In those cases in which more than one NOAEL is available,
the following shall apply :

1„ If more than one NOAEL is available within a taxonomic
class, based on the same endpoint of toxicity, the NOAEL fiom the
most sensitive species shall be used ..

2 . If more than one NOAEL is available for a given species,
based on the same enpoint of toxicity, the NOAEL for that species
shall be calculated using the geometric mean of those NOAELs ..

(e) Because wildlife consume fish from both trophic levels 3
and 4, baseline BAFs shall be available f'or both trophic levels 3
and 4 to calculate either a criterion or secondary value for a chemi-
cal .When appropriate, ingestion through consumption of inverte-
brates, plants, mammals and birds in the diet of wildlife species
to be protected shall be include

d(3) In those cases in which a no observed adverse effect level
(NOAEL) is available from studies of mammalian or avian spe-
cies exposed repeatedly to the substance via oral routes including
gavage, but is available in units other than mg/kg-d as specified
iri sub . (2), the following procedures shall be used to express the
NOAEL prior• to calculating the wildlife value :

(a) Ifthe NOAEL is given in milligrams of toxicant per liter
of water consumed (mg/L), the NOAEL shall be multiplied by the
daily average volume of water consumed by the test animals in
liters per day (L/d) and divided by the average weight of the test
animals in kilograms (kg) :

(b) Ifthe NOAE'L is given in milligrams of toxicant per kilo-
gram of food consumed (mg/kg), the NOAEL shall be multiplied
by the average amount of food in kilograms consumed daily by the
test animals (kg/d) and divided by the average weight of the test
animals in kilograms (kg) ..

(4) In those cases in which a NOAEL is unavailable and a low-
est observed adverse effect level (LOAEL) is available fiom stud-
ies of animal species exposed repeatedly to the substance via oral
routes including gavage, the LOAEL may be substituted with
proper adjustment to estimate the NOAEL . An uncertain •ty factor
of between one and 10 may be applied to the LOAEL, depending
on the sensitivity of the adverse effect, to reduce the LOAEL into
the range of a NOAEL ; If'the LOAEL is available in units other
thammg/kg-d,the LOAEL shall be expressed in the same manner
as that specified for the NOAEL in sub . (3)..

(5) In instances where a NOAEL is based on subchronic data,
an uncertainty factor ma,ybe applied to extrapolate from sub-
chronic to chronic levels. The value of the uncertainty f'actor- may
not be less than 0. 1 and may not exceed 1 . 0.. This factor is to be
used when assessing highly bioaccumulative substances where
toxicokinetic considerations suggest that a bioassay of limited
length underestimates chronic effects .

(6) If drinking or feeding rates are not available for represen-
tative species, drinking (W) and feeding rates (FTLi) shall be cal-
culated for representative mammalian or avian species by using
the allometric equations given in pars . (a) and (b) ..

(al' For rna-minatia_n species the allnmetY.ii; eqnatirJns are as fel-~-i -

lows :

FTL ;=0 ..0687 X (Wt)o 82

Where: FTLi = Feeding rate of mamma-
lian species in kilograms
per day (kg/d) .

Wt = Average weight in kilo-
grams (kg) of the test
animals•,
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2 W=0 .099 x (Wt)0 9 0

Where: W = Drinking rate of mam-
malian species in liters
per day (L/d) .

Wt = Average weight in kilo-
grams (kg) of the test
animals ,

(b) For avian species the allometric equations are as follows :

1 FTLi = 0 .0582 (Wt)065

Where: FTLi = Feeding rate of avian
species in kilograms
per day (kg/d) .

Wt = Average weight in
kilograms (kg) of the
test animals .

2 W= 0 ..059 x (Wt)06 7

Where: W = Drinking rate of avian
species in liters per
day (L/d) .

Wt = Average weight in
kilograms (kg) of the
test animals .

Note : Criteciatoprotectdomesticanimalswillbeconsideredonan as needed basis
using a model that accounts for domestic animal exposure through drinldng water
Because domestic animals do not regularly consume aquatic organisms, the wildlife
exposure model is notappiopriate

History: Cr„ Register, February,1989,No, 398, eff, 3-1-89; am„ table 7, Register,
July,1991, No 427, eff, 8-1-91 ; am. (1), (2) (a), (b), (3) (intro.), ( 6) (intro.), r. and
recr. (2) (c), (5), cr: (2) (d), (e), r: (6) (a), renurn. (6) (b) and (c) to be (6) (a) and
(b) and am., Register, August, 1997, No . 500, eff. 9-1-97.

NR 105 .08 Human threshold criteria . (1) The human
threshold criterion(HTC) is the maximum concentration of'a sub-
stance established to protect humans from adverse effects result-
ing from contact with or ingestion of surf'ace waters of'the state
and from ingestion of' aquatic organisms taken from surf'ace
waters ofxhe state . Human threshold criteria are derived for those
toxic substances for which a tlueshold dosage or, concentration
can be estimated below which no adverse effect or response is
likely to occur .

(2) For noncaYCinogenic components of mixtures in effluents,
interactions among substances may be additive, antagonistic or
s,ynergisticand may be accounted for by a model that is supported
by credible scientific evidence • The risks are assumed to be addi-
tive when substances are members of the same structural class and
cause potential adverse effects via the same mechanism of action,
influencing the same kind of endpoint, and shall be accounted for
by a model that is supported by credible scientific evidence .

(3) Human threshold criteria are listed in Table 8 . Criteria for
the same substance may be different depending on the surface
water classification, due to the lipid value of representative fish,
a component of the BAF, and whether or not the water may be a
source of drinking water . Further application of these criteria to
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protect drinking water and downstream uses in the Great Lakes
system shall be according to s . NR 106 06 (1 )

(4) To derive human threshold criteria for substances not
included in Table 8 the following methods shall be used:

(a) The human .threshold criterion shall be calculated as fol-
lows :

HTC = ADE x 70 kg x RSC

WH + (FH X BAF)

Where: HTC = Human threshold criterion in
milligrams per, liter (mg/L) .

ADE = Acceptable daily exposure in
milligrams toxicant per kilo-
gram body weight per day
(mg/kg-d) as specified i n
sub . (5) ..

70 kg = Average weightof' an adul t
male in kilograins (kg),.

RSC = Relative source contribution
factor used to account for•

routes of exposuxe other than
consumption of contami-
nated water and aquati c
organisms .. In the absence of
sufficient data on alternate
sources of exposure,includ -

ing but not limited to non-
fish diet and inhalation, the
relative source contribution
f'actor shall be set equal to
0.8 .

WH = Aver•age per capita daily
water consumption of 2liter s
per day (L/d) for surface
waters classified as public
water supplies or, for all other
surf ace waters, 0,.011iters per
day (L/d) for exposure
through body contact or •
ingestion of small volumes of
water during swimming or
other recreational activities .

FH = Average per capita daily con-
sumption of sport-caugh t
fish by Wisconsin anglers
equal to 0 .02 kilograms per
day (kg/d) .

BAF = Aquatic organism bioaccu-
mulation f'actor• with units of
liter per kilogram (L/kg) a s
derived in s . NR 105 ..10 .
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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 Water4 Warm Water Sport Cold Water
Substance Communities Communities Fish Communities Communities Limited Aquati c l,ife

Acrolein 72 34 15 4.4 2800

Antimony2 10 10 2200 2200 2200
Benzene2 5 5 610 260 4000

Bis(2-chloroisopropyl) ether 1100 1100 55000 34000 220000

Cadmium2 10 10 1200 1200 2800

*Chlordane (ngIL) 24 070 2 .4 0 :70 31000 0

Chlorobenzene2 100 100 4900 1600 110000

Chromium (+3) 28000 28000 2500000 2500000 5600000

Chromium (+6) 140 140 13000 13000 28000
Cyanide, Tota12 200 200 40000 40000 120000

*44'-DDT (ng/L) 30 0 .88 30 088 2800000

1,2-Dichlorobenzene2 600 600 6400 1900 500000

1,3-Dichlorobenzene 1400 710 3300 1000 500000

ck-1,2-Dichloroethene2 70 70 14000 9000 5600 0

trans-l,2-Dichloroethene2 100 100 24000 13000 110000

Dichloromethane2 5 5 95000 72000 328000

(methylene chloride)

2,4-Dichlorophenol 74 58 580 180 1700 0

Dichloropropenes3 8 .3 82 420 260 1700

(1 ;3-Dichloropropene)

*Dieldtin (ng/L) 059 017 059 0 .17 280000

2,4-Dimethylphenol 450 430 11000 4500 94000

Diethyl phthalate 2. .i 5000. . . 5000 6800 0. . 21000. 4500000 ._
Dimethyl phthalate (mg/L) 241

.
184 1680 530

.
56000

4,6-Dinitio-o-cresol 100 96 1800 640 22000

Dinitrophenols3 55 55 2800 1800 1100 0

(2,4-Dinitrophenol)

2,4-Dinitrotoluene 051 0 48 13 5.3 11 0

Endosulfan 87 41 181 54 33600

Ethylbenzene2 700 700 12000 3700 56000 0

Fluoranthene 890 610 4300 1300 220000

*Hexachlorobenzene 0 .075 0 .022 0075 0 .022 4500

Hexachlorocyclopentadiene 50 50 980 310 3900 0

Hezachloroethane 8.7 33 13 37 5600

*gamna-BHC (lindane) 0 .20 0.20 084" 025 1900

Isophorone 5500 5300 180000 80000 1100000
Lead 10 10 140 140 2240

*Mercuiys 0..0015 00015 0 .0015 0.0015 336

Nickel2 100 100 43000 43000 11000 0

*Pentachlorobenzene 046 0 .14 047 014 4500

Selenium2 50 50 2600 2600 28000

Silver 140 140 28000 28000 28000

*2,3,7,8-TCDD (pg/L) 011 04032 0 11 0 .032 7300"i,2,4, 5

Tetrachlorobenzene 0 .54 0.17 058 017 170 0

Tetrachioroethene 5,8 446 46 15 130 0

Toluene2 1000 1000 760100 26000 1200000

1,1,1-Trichloroethane2 200 200 270000 110000 2000000

2,4,5-Trichlorophenol 1600 830 3900 1 200 560000

* Indicates substances that are BCC s

t A human thresholdcriterion expressed inmicrogiams per liter (ug/L) can be converted to milligrams per liter (mg/L) by dividing the criterion by 1000 .

2 For, this substance the human threshold criteria for public water supply receiving water classifications equal the maximum contaminant level pursuant to s . NR
105 .08 (3) (b) .

3 The human 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 .

5 The mercury 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 surf'ace waters classified as public water supplies, if the
human threshold criterion for a toxic substance as calculated in
par.: (a) exceeds the maximum contaminant level (MCL) for that
substance as specified in ch . NR 809 or the July 8, 1987 Federal
Register (52 FR 25690), the MCL shall be used as the human
threshold criterion.

(5) The acceptable daily exposure (ADE) referenced in sub
(4) represents the maximum amount of a substance which if
ingested daily for a lifetime results in no adverse effects to
humans.. Paragraphs (a) to (c) list methods for determining the
acceptable daily exposure .

(a) The department shall review available references for
acceptable daily exposure or equivalent values, such as a refer-
ence dose (RfD) as used by the U..S .environmental protection
agency, and for human or animal toxicological data fiom which
an acceptable daily exposure can be derived . Suitable references
for review include, but are not limited to, those presented in s•. NR
105 .04 (5) ,

(b) When human or animal toxicological data are available, the
department may derive an acceptable daily exposure by using as
guidance procedures presented by the U .S .environmental protec-
tion agency in "Water Quality Criteria Documents ; Availability"
(45 FR 79318, November 28, 1986) . Additional guidance for
deriving acceptable daily exposures from toxicological data are
given in subds .1 to 4, . Alternate procedures may be used if sup-
ported by credible scientific evidence .

1 .. No observable adverse effect levels (NOAELs) and lowest
observable adverse effect levels (LOAELs) f'rom studies of
humans or mammalian test species shall be divided by an uncer-
tainty factor to derive an acceptable daily exposure•, Uncertainty
factors reflect uncertainties in predicting acceptable exposure lev-
els for the general human population based upon experimental
animal data or limited human data . Factors to be considered when
selecting an uncertainty factor include, but are not limited to,
interspecies and individual variations in response and susceptibil-
ity to a toxicant, and the quality and quantity of the available data••
The following guidelines shall be considered when selecting an
uncertainty factor :

a . Use an uncertainty factor of 10 when extrapolating from
valid experimental results from studies on prolonged ingestion by
humans„ This 10-fold factor protects sensitive members of the
human population ,

b . Use an uncertainty factor of 100 when extrapolating from
valid results of long-term feeding studies on experimental ani-
mals with results of studies of human ingestion not available or
insufficient (e.g., acute exposure only) .. This represents an addi-
tional 10-fold uncertainty factor• in extrapolating data fiom the
average animal to the average huma m

c .. Use an uncertainty factor of 1000 when extrapolating from
less than chronic results on experimental animals with no useful
long-term or'acute human data . This represents an additional
10-fold uncertainty factor in extrapolating from less than chronic
to chronic exposures ..

d.. Use an additional uncertainty f'actor of between 1 and 10
depending on the severity of the adverse effect when deriving an
acceptable daily exposure from a lowest observable adverse effect
level (LOAEL). This uncertainty factor reduces the LOAEL into
the range of a no observable adverse effect level (NOAEL)

.e.. Use an additional uncertainty factor of 10 when deriving
an acceptable daily exposure for a substance which the U .S envi-
ronmental protection agency classifies as a "group C" carcinogen,
but which is not defined as a carcinogen in s•• NR 105 .03 (13).

2.. Results from studies of humans or mammalian test species
used to derive acceptable daily exposures shall have units of milli-
grams of'toxicant per kilogram of body weight per day (mg/kg-d) .
When converting study results to the required units, a water• con-
sumption of 2liters per day (L/d) and a body weight of 70 kilo-
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grams (kg) is assumed for humans . The following examples and
procedures illustrate the conversion of units :

a . Results from human studies which are expressed in milli-
grams of toxicant per liter of water consumed (mg/L) are con-
verted to mg/kg-d bymultiplying the results by 2 L/d and dividing
by 70 kg

.b. Results from animal studies which are expressed in milli-
grams of toxicant per liter of water consumed (mg/L) are con-
verted to mg/kg-d by multiplying the results by the daily average
volume of water consumed by the test animals in liters per day
(L/d) and dividing by the average weight of the test animals in
kilograms (kg) ,

c . Results from animal studies which are expressed in milli-
grams of toxicant per kilogram of food consumed (mg/kg) are
converted to mg/kg-d by multiplying the results by the average
amount of food consumed daily by the test animals in kilograms
per, day (kg/d) and dividing by the aver•age weight of the test ani-
mals in kilograms (kg) .,

d. If astudy does not specify water or food consumption rates,
or body weight of the test animals, standard values taken from
appropriate references, such as the National Institute of Occupa-
tional Safet,y and Health, 1980, Registry of Toxic Effects of
Chemical Substances, may be used to convert units ..

e. Results from animal studies in which test animals were not
exposed to the toxicant each day of the test period shall be multi-
plied by the ratio of days that the test animals were dosed to the
total days of the test period. For; the purposes of this adjustment,
the test period is defined as the interval beginning with the admin-
istration of the first dose and ending with the administration of the
last dose, inclusive

.3.. When assessing the acceptability and quality of human or
animal toxicological data fiom which an acceptable daily expo-
sure can be derived, the department may use the following docu-
ments as guidance :

a . "Guidelines for Mutagenicity Risk Assessment", (51 FR
34006, September 24, 1986) .

b . "Guidelines for the Health Risk Assessment of Chemical
Mixtures", (51 FR 34014, September 24, 1986) .

c . "Guidelines for, the Health Assessment of' Suspect Devel-
opment Toxicants", (51 FR 34028, September 24, 1986) .

d . "Guidelines for, Exposure Assessment", (51 FR 34042,
September 24, 1986)

.e•. Any other documents that the department deems xeliable ..

4 ., When the available human or animal toxicological data
contains conflicting information, the department may consult
with experts outside of the department for guidance in the selec-
tion of'the appropriate data•,

(c) Using sound scientific judgment, the department shall
select an acceptable daily exposure as derived in pais . (a) and (b)
for• calculation of the human tlueshold criterion ., When selecting
an acceptable daily exposure, the department shall adhere to the
following guidelines unless a more appropriate procedure is sup-
ported by credible scientific evidence :

1 .. Acceptable daily exposures based on human studies are
given preference to those based on animal studies .

2•. When deriving an acceptable daily exposure from animal
studies preference is given to chronic studies involving oral routes
of' exposuce, including gavage, over a significant portion of the
animals' life span . If acceptable studies using oral exposure routes
are not available, acceptable daily exposures derived from studies
using, alternate exposure routes, such as inhalation, may be used, .

3 . When 2 or more acceptable daily exposure values are avail-
able and have beenderived from studies having equal preference
as defined in subds .1 . and 2,, the lowest acceptable daily exposure
is generally selected . If the acceptable daily exposure values differ
significantly, the department may consult with experts outside of
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the department for guidance in the selection of the more appropri-
ate acceptable daily exposure .

Histoiy: Cr. Register, F'ebruary, 1989, No. 398, eff. 3-1-89 ; correction in (3) (b)
made under s. 13.93 (2m) (b) 7., Stats ., Register, September, 1995, No . 477 ; renum.
(2) to (4) to be (3) to (5) and am., cr. (2), n and recn, Table 8, am . (5) (intro.), 1 .
(intro.), d., e., 2(intro ) and (c) and am., Register; August, 1997, No. 500, efi:
9-1-97.

NR 105.09 Human cancer criteria . (1) The human can-
cer criterion (HCC) is the maximum concentration of a substance
or mixture of substances established to protect humans from an
unreasonable incremental risk of cancer resulting from contact
with or ingestion of surface waters of the state and fiom ingestion
of aquatic organisms taken from surface waters of the state, .
Human cancer criteria are derived for those toxic substances

which are carcinogens as defined in s. NR 105 .03 (13) ..

(2) For any single carcinogen or any mixture of carcinogens
the incremental cancer risk from exposure to surface waters and
aquatic organisms taken from surface waters may not exceed one
in 100,000 . The combined cancer risk of individual carcinogens
in a mixture is assumed to be additive unless an alternate model
is supported by credible scientific evidence .

(3) Human cancer criteria are listed in Table 9 ., Criteria for the
same substance may be different depending on the surf ace water
classification, due to the lipid value of representative fish, a com-
ponent of the BAF, and whether or not the water may be a source
of drinking water . Fuither• application of these criteria to protect
drinking water and downstream uses in the Great Lakes system
shall be according to s. NR 106.06 (1).

Table 9
Human Cancer Criteria

(ug/L unless specified otherwise1)

Public Water Supply Non-public water Supply

Warm Water Forage,
Limited Forage, and

Warm Water Sport Cold Water4 Warm Water Sport Cold Water Limited
Substance Fish Communities Communities Fish Communities Communities Aquatic Lif e

Acrylonitrile 057 0,45 4 .6 15 130
Acsenic2 0.185 0,185 50 50 50
*alha-BHC 0.012 0 .0037 0.013 00039 1 1
*gamma-BHC (lindane) 0,052 0 .018 0 064 0 .019 54
*BHC; technical grade 0 .038 0 .013 0047 0,014 39
Benzene2 5 5 140 45 130 0
Benzidine (ng/L) 1 .5 15 81 55 300
Beiyllium 0 .054 0 .054 0 .33 0.33 16
Bis(2-chloroethyl) ether 031 0.29 76 3 .0 64
Bis(chloromethyl) ether (ng/L) 1 .6 1.6 96 79 320
Carbon tetiachloride 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 68 3 7
Chloroform (trichloromethane) 55 53 1960 922 1120 0
*4,41-DDT (ng/L) ' 0 .22 0.065 0 22 0,065 206000
1,4-Dichlorobenzene 14 12 163 54 2940
3,31-Dichlorobenzidine 0.51 0.29 15 0 .46 154
1,2-Dichloroethane 3,8 3 .8 217 159 770
Dichloromethane2 5 5 2700 2100 9600
(methylene chloxide).
*Die1drin(ng/L) 0 .0091 00027 0.0091 0.0027 4400
2,4-Dinitrotoluene 0 .51 0.48 13 53 11 0
1,2-Diphenylhydrazine 0 .38 031 33 1 .04 8 8
Halomethanes3 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 91 0
Hexachloroethane 7,7 2,9 11 3 .3 500 0
N-Nitrosodiethylamine (ng/L) 2,3 23 150 140 460
N-Nitrosodimethylamine 0.0068 0 .0068 046 0.46 1 4
N-Nitrosodi-n-butylamine 0063 0 .062 25 1 .3 13
N-Nitrosodiphenylannne 44 23 116 34 1 3
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-'Tetrachlorodibenzo-p-iioxin (pg/L) 0.014 0,0041 0„014 0 .0041 93 0
1,1,2,2-Tetcachioroethane 1 .7 1 .6 52 22 35 0
Tet<achioroethene 5 .8 4 .6 46- 15 1300
*Toxaphene (ng/L) 0„11 0.034 034 0 .034 63600
1,1,2-Trichloroethane2 6,0 6.0 195 87 1200
Trichloroethene2 5 5 539 194 6400
2,4,6-1'iichlorophenol 29 24 30 97 6400

* Indicates substances that are BCC s
1 Ahuman cancercriterioneXpressedinmicrogiamsperliter(ug/L),nanogramsperliter(ng/L)orpicogtamsperliter(pg/L)can be converted to milligrams per liter (mg/L)
by dividing the criterion by 1000, 1,000,000 or 1,000,000,000, respectively .
2 For this substance the human cancercriteriaforpublicwatersupplyreceivingwaterclassificationsequalthemaximumcontaminantlevelpursuanttos NR 105 .09 (4) (b)

3 Human cancer criteria for halomethanes are applicable to any combination of the following chemicals : bromomethane (methyl bromide), chloromethane (methyl

chloride), tcibromomethane (bromoform), bromodichloromethane (dichloiomethyl bromide), dichlorodifluoromethane . (fluorocarbon 12) and tcichlorofluoromethane
(fluorocarbon 11):
?' For BCCs, these criteria apply to all waters of the Great Lakessystem„
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(4) To derive human cancer criteria for substances not
included in Table 9 the following methods shall be used :

(a) The human cancer criterion shall be calculated as follows :
HCC= RAD x 70 kg

WH + (FH x BAF)

Where: HCC

RAD

70 kg

WH

FH =

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 2liters
per day (L/d) for surface
waters classified as public
water supplies or; for other
surface waters, 0 .01 liters per
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,NR105.10

. (b) For surface waters classified as public water supplies, if'th e
human cancer criterion for a toxic substance as calculated in par:
(a) exceeds the maximum contaminant level (MCL) for, that sub-
stance as 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) The risk associated dose (RAD) referenced in sub .. (4) rep-
resents the maximum amount of a substance which if ingested
daily for a lifetime of 70 years has an incremental cancer risk equal
to one case of human cancer in a population of100,000 . Methods
for deriving the risk associated dose are specified in pars . (a) to
(d),

(a) The department shall review available references for
acceptable human and animal studies from which the risk
associated dose can be derived, . The department shall use sound
scientific judgment when determining the acceptability of a study
and may use the U .S .. environmental protection agency's "Guide-
lines for CaicinogenRisk Assessment" .(FR 5133992, September
24, 1986) as guidance for• judging acceptability.. Suitable refer-
ences for review include, but are not limited to, those presentedin
s.. NR 105.04 (5)• ,

(b) If an acceptable human epidemiologic study is available,
contains usable exposure data, and indicates a carcinogenic effect,
the risk associated dose shall be set equal to the lifetime average
exposure which would produce an incremental cancer risk of one
in 100,000 based on the exposure information from the study and
assuming the excess cancer risk is proportional to the lifetime
average exposure. If more than one human epidemiologic study
is judged to be acceptable, the most protective risk associated dose
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derived from the studies is generally used to calculate the human
cancer criterion If the risk associated dose values differ signifi-
cantly, the department may consult with experts outside of the
department for guidance in the selection of the more appropriate
value.

(c) In the absence of an acceptable human epidemiologic
study, the risk associated dose shall be derived from available
studies which use mammalian test species and which are judged
acceptable„ Methods for deriving the risk associated dose are spe-
cified in subds : 1 .. to 4

.1. Alinear, non-threshold dose-response relationship as
applied by the U.S ,.environmental protection agency in "Water
Quality Criteria Documents; Availability" (45 FR 79318, Novem-
bei• 28 ;1980) shall be assumed unless a more appropriate dose-re-
sponse relationship or extrapolation model is supported by cred-
ible scientific evidence .

Note: The linear non-threshold dose-response model used by the US environ-
mental protection agency provides an upper-bound estimate (i.e„ the one-sided 95%
upper confidence limit) of incremental cancer risk . 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 linear, non-threshold dose-response relationship
is assumed, the risk associated dose shall be calculated using the
following equation:

RAD= 1 x 0 .00001
ql *

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

human cancer equal to
one in 100,000 ..

limit (one-sided) ofthe
carcinogenic potency
factor in days per milli-
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 the following guid ance for
deriving carcinogenic potency factors, or corresponding values if
an alternate dose-response relationship or extrapolation model is
used, unless more appropriate procedures are supported by cred-
ible scientific evidence :

a . If 2 or more mammalian studies are judged acceptable, but
vary in either species, strain or sex of the testanimals, or in tumor
type or site, the study giving the greatest carcinogenic potency
factor shall be used . Studies which produce a spuriously high car-
cinogenic potency factor due to the use of a small number of test
animals may be excluded ..

b .. If 2 or more mammalian studies are,judged acceptable, are
comparable in size and are identical in regard to species, strain and
sex of the test animals and to tumor sites, the geometric mean of
the caicinogenic potency factors derived from each study sha ll be
used•.

c . If in an acceptable study, tumors were induced at more th an
one site, the number of animals with tumors at one or more of the
sites shall be used as incidence data when deriving the c ancer
potency factoi•,

d . The combination of benign and malignant tumors shall be
used as incidence data when deriving the cancer potency factor .

0 .00001 = Incremental risk of

ql* = Upper• 95% confidence

~
~
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e . Calculation of an equivalent dose between animal species
and humans using a surface area conversion, and conversion of
units of exposure to milligrams of toxicant per day (mg/d) shall be
performed as specified by the U .S .. environmental protection
agency in "Water Quality . Criteria Documents; Availability" (45
FR 79318, November• 28, 1980) ,

f. If the duration of the mammalian study (D) is less than the
natural life span of the test animal (LS), the carcinogenicity
potency factor is multiplied by the factor (D/LS)3.:

4. When available mammalian studies contain conflicting
information, the department shall consult with the department of
health and social services and may consult with experts outside of
the depaltment for guidance in the selection of the appropriate
study .

(d) If both a human epidemiologic study and a study of mam-
malian test species arejudged reliable but only the animal study
indicates a carcinogenic effect, it is assumed that a risk of cancer
to humans exists but that it is less than could have been detected
in the epidemiologic stud,y.. An upper limit of cancer incidence
may be calculated assuming that the true incidence is just below
the level of detection in the cohort of the epidemiologic study The
department may consult with experts outside of the department for
guidance in the selection of the appropriate study .

History : Cr. Register, F'ebruary, 1989, No . 398, eff 3-1-89; am, table 9 and (6),
Register, July, 1991, No . 427, eff 8-1-91 ; correction in (4) (b) made under s . 13.93
(2m) (b) 7 ., Stats ., Register, September, 1995, No, 477 ; am, (1), (3), r, and recr, Table
9, am. (4) (a), (b), (5) (intro J, (a) (b), (c) (intro) and 2 ., x„ (6), Register, August, 1997,
No. 500, eff 9-1-97 ,

NR 105 .10 Bioaccumulation factor. (1) The bioaccu-
mulation factor used to derive wildlife, human threshold, human
cancer and taste and odor criteria or secondary values is deter-
mined from a baseline BAF using the methodology provided in
Appendix B to 40 CFR part 132 .. 40 CFR part 132, Appendix B
as stated on September 1, 1997, is incorporated by reference, .
BAFs shall be used to calculate criteria and secondary values for
human health and wildlife .. Use of a BAF greater than 1000, as
determined from either of the methods referred to in sub . (2)(c) or
(d) for organic substances, will result in the calculation of a sec-
ondary value . The baseline BAF is based on the concentration of
freel,y dissolved substances in the ambient water to facilitate
extrapolation from one water to another.

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

(a) A measured baseline BAF f'or an organic or inorganic sub-
stance derived from a field study of acceptable quality ;

(b) A predicted baseline BAF for an organic substance derived
using field-measured BSAFs of acceptable quality ;

(c) A predicted baseline BAF fol• an organic or inorganic sub-
stance derived from a BCF measured in a laboratory study of
acceptable quality and a food-chain multipliex, . Food-chain mul-
tipliers are provided in 40 CFR part 132, Appendix B ; or

(d) A predicted baseline BAF for an organic substance derived
from a KpW of acceptable quality and a food-chain multipliex.

(3) REV1Ew P N DSELECTIONOFDATA 1tJIeasu:edR/!Fe BSAFs

and BCFs shall meet the quality assurance requirements provided
in 40 CFR part 132, Appendix B and shall be obtained from avail-
able sources including the following :

(a) EPA Ambient Water• Quality Criteria documents issued
af'ter January 1, 1980.

(b) Published scientific litexature .
(c) Reports issued by EPA or other reliable sources ..
(d) Unpublished data„

(4) H[7MAN HEALTH AND WILDLIFE BAFS FOR ORGANIC SUB-
srANCES . (a) To calculate human health and wildlife BAFs for•

oxganic substances, the KpW of the substance shall be used with
a POC concentration of 0..00000004 kg/L and a DOC concentia-

tion of' 0••000002 kg/L to ,yield the fraction fieely dissolved :

ffd = 1
1 + (DOC)(K.) + (POC)(Kow)

10

NR 105 .1 0

1
1 + (0 .000002 kg/L)(K,,.,, ) + (0 .00000004 kg/L)(Kow)

1 0

1 + (0 .00000024 kg/L)(KoW)
Where :
DOC = concentration of dissolved organic carbon, kg of dis-
solved organic carbon/L of water..
POC = concentration of particulate organic carbon, kg of partic-
ulate organic carbon/L of water.,

(b) The human health BAFs for• an organic substance shall be
calculated using the following equations:
For warm water communities :
Human Health BAF = [(baseline BAF)(0 .013)+ 1](ffd)
For cold water communities :

Human Health BAF = [(baseline BAF)(0 .044)+ 1](ffd)
Where : 0.013 and 0 .044 are the fraction lipid values for warm and

cold water fish and aquatic life communities, respec-
tively, that are required to derive human health criteria
and secondary values ,

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

(c) The wildlife BAFs for an organic substance sh all be calcu-
lated using the following equations :

1 ., For trophic level 3 :
Wildlife BAF = [(baseline BAF)(0.0646)+ 1](fpd)

For trophic level 4:
Wildlife BAF = [(baseline BAF)(0 ..1031)+ 1](ffd)

Where: 0,0646 and 0.1031 are the standardized fiaction lipid val-
ues for dietary consumption from trophic level 3 and 4
fish taxa, respectively, that axe required to derive wildlif e
criteria and secondary values ..

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

(5) HUMAN HEALTH AND WILDLIFE BAFS FOR INORGANIC SUB-
SrANCE5. (a) Human health, 1 . Measured BAFs and BCFs used
to determine human health BAFs for inorganic substances shall be
based on edible tissue (e.g .., muscle) of freshwater fish . If it is dem-
onstrated that whole-body BAFs or BCFs are similar to edible-
tissue BAFs or BCFs, then these data are acceptable . BCFs and
BAFs based on measurements ofaquatic plants and invertebrates
may not be used in the derivation of human health criteria and val-
ues

:2 . If one or• more field-measuled baseline BAFs for an inor-
ganic substance are available from studies conducted in the Great
Lakes system with the muscle of fish, the geometric mean of the
species mean baseline BAFs shall be used as the human health
BAF for that substance..

3, If an acceptable measured baseline BAF is not available for
an inorganic substance and one or more acceptable edible-portion
BCFs are available for the substance, a predicted baseline BAF
shall be calculated by multiplying the geometric mean of the
BCFs times a FCM .. The FCM will be 1•.0 unless chemical-spe-
cific biomagnification data support using a multiplier• other than
1 ..0 . The predicted baseline BAF shall be used as the human health
BAF for that substance..

(b) Wildlife . 1 . Measured BAFs and BCFs used to determine
wildlife BAFs for• inorganic substances shall be based on whole-
body freshwater• fish and invertebrate data . If it is demonstrated
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that edible-tissue BAFs orBCFs are similar to whole-body BAFs
or BCFs, then these data are acceptable .,

2.. If one or more field-measured baseline BAFs for an inar-
ganic substance is available fiom studies conducted in the Great
Lakes system with whole body of fish or invertebrates, then the
following apply

: a. For each trophic level, a species mean measured baselin e
BAF shall be calculated as the geometric mean if more than one
measured BAF is available for a given species, .

b .For each trophic level, the geometric mean of the species
mean measured baseline BAFs shall be used as the wildlife BAF
for that substance:

3. If an acceptable measured baseline BAF is not available for,
an inorganic substance and one or mote acceptable whole-body
BCFs are available for the substance, a predicted baseline BAF
shall be calculated by multiplying the geometric mean of the
BCFs times a FCM•, The FCM shall be 1 .0 unless chemical-spe-
cific biomagnification data support using a multiplier other than
1 A. The predicted baseline BAF shall be used as the wildlife BAF
for that substance .

Note : Copies of 40 CFR Part 132, Appendix B are available for inspection in the
offices of'the department of natural resources, secretary of state and the revisor of
statutes, Madison, WI or may be purchased from the superintendent of documents,
US government printing office, Washington, D .C. 20402.

History: Cr: Register, February, 1989, No„ 398, eff . 3-1-89 ; r : and recx :, Regis-
ter; August, 1997, No. 500, eff. 9-1-97.

INISTRATIVE CODE 54

NR 105.11 Final plant values . (1) A Final Plant Valu e
(FPV) is the lowest plant value that was obtained with an impor-
tant aquatic plant species in an acceptable toxicity test for which
the concentrations of the test substance were measured and the
adverse effect was biologically important•. Appropriate measures
of the toxicity of the substance to aquatic plants ace used to
compare the relative sensitivities of aquatic plants and animals ..

(2) A plant value is the result of a 96-houx test conducted with
an algae or a chronic test conducted with an aquatic vascular plan

tA test of the toxicity of a metal to a plant may not be used if the
medium contained an excessive amount of a complexing agent,
such as EDTA, that might affect the toxicity of the metal . Con-
centrations of EDTA above 200 µg/L should be considered exces-
sive.

(3) The FPV shall be established by selecting the lowest result
from a test with an important aquatic plant species in which the

concentrations of test material ate measured and the endpoint is
biologically important

.Note: Although procedures for conducting and interpreting the results of toxicity
tests withplants are not well advanced, results of tests with plants usually indicate that
criteria which adequately protect aquatic animals and their uses will, in most cases,
also protect aquatic plants and their uses.

History : Cr: Register ; August,1997, No. 500, eff. 9-1-97.
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Chapter NR 106

PROCEDURES FOR CALCULATING WATER QUALITY BASED EFFLUENT LIMITATIONS

FOR TOXIC AND ORGANOLEPTIC SUBSTANCES DISCHARGED TO SURFACE WATER S

NR 106 .01 Piupose. requirements and limitations.
NR 106 .02 Applicability NR 10609 Whole effluent toxicity data evaluation and limitations
NR 106 .03 Definitions . NR 10610 Exclusions ,
NR 106 .04 General, NR 106.11 Multiple discharges .
NR106 .05 . Determinationof'thenecessityforwaterqualitybasedeffluentlimita- NR106 .12 Limitationsforammonianitrogen .

dons fox toxic and organoleptic substances . NR 106.13 Leachate in publicly owned treatment works.
NR 106 .06 Calculation of water quality based effluent limitations for toxic and NR 10614 Analytical methods and laboratory requirements

organoleptic substances . NR 106.15 Limitations for mercury.
NR106.07 Application ofand compliance with water quality based effluent limi- NR106.1fi Additivityof'dioxinsandfuxan s

tations in permits . NR 106 1 7 Schedules for compliance,
NR 106 .08 Determination of the necessity for whole effluent toxicity testin g

Note: Corrections made under s 13 .93 (2m) (b) 7 ., Stats„ Register, August,1997,
Nq 500 .

NR 106.01 Purpose. One purpose of this chapter is to
specify how the department will calculate water quality based
effluent limitations unders : 283.13 (5), Stats,,, for toxic and orga-
noleptic substances andwhole effluent toxicity . The other purpose
of this chapter• is to specify how thedepartment will decide if and
how these limitations will be included in Wisconsin pollution dis-
charge elimination system (WPDES) peimits . Water quality based
effluent limitations for toxic and organoleptic substances are
needed to assure attainment and maintenance of' surface water
quality standards as established in accordance with s . 281 15 (1)
(b), Stats ., and as set forth in chs . NR 102 to 105 .

History : Cr Register, February, 1989, No398, eff 3-1-89

NR 106 .02 Applicability. The provisions of this chapter
are applicable to point sources which discharge wastewater con-
taining toxic or organoleptic substances to surface waters of the
state:

Histoty : Cr .Register; Febiuaiy, 1989, No 398, eff 3-1-89

NR 106.03 Definitions. The f'ollowing definitions are
applicable to terms used in this chapter

.(1) Bioaccumulative chemical of concern" or "BCC" means
any substance that has the potential to cause adverse effects
which, upon entering the surface waters, accumulates in aquatic
organisms by a human health or wildlife bioaccumulation factor
greater than 1000

(2) "Biologicall•y based design flow" means a receiving water
design flow to protect fish and aquatic life for which both the duxa-
tion of exposuxe is expressed in days and the allowable frequency
of excursion is expressed in years„ An example of a biologically
based design flow is a 4-day 3-yeai design flow which coxre-
sponds to the lowest 4-day average flow that will limit excursions
from any water quality criteria or secondary values to no more
than once in 3 yeaxs ..

(3) "Dynamic models" means computer simulation models
which use real or derived time series data to predict a time series
of observed or derived receiving water concentrations . Methods
include continuous simulation, Monte Carlo simulations, or other
similar statistical ox• deterministic techniques :

(4) "BC50" means the point estimate of the concentration of
a toxic substance, wastewater effluent or other aqueous mixture
which causes an adverse effect including mortality to 50% of the
exposed organisms in a given time period, when compared to an
appropriate control

(5) "IC25" means the point estimate of the concentration of a
toxic substance, wastewater effluent or other aqueous mixture that
would cause a 25% reduction in a nonlethal biological measure-

ment, such as reproduction or growth, of the exposed test organ-
isms in a given time period

(6) "IWC" or "instream waste concentration" means the con-
centration of a toxicant or the parameter toxicity in the receiving
water after mixing.

(7) "LC50" means the point estimate of the concentration of
a toxic substance, wastewater effluent or other• aqueous mixture
which is lethal to 50% of the exposed organisms in a given time
period, when compared to an appropriate control:

(8) "Limit of detection" or "LOD" means the lowest con-
centration level that can be determined to be significantly differ-
ent from a blank for that analytical test method and sample matrix,.

(9) "Limit of quantitation" ot`LOQ" means the concentration
of an analyte at which one can state with a degree of confidence
for that analytical test method and sample matrix that an analyte
is present at a specific concentration on the sample tested,

(10) "NOEC" means the highest tested concentration of' a
toxic substance, wastewater effluent or othei aqueous mixture at
which no adverse effects are observed on the aquatic test organ-
isms at a specific time of observation.. The NOEC is determined
using hypothesis testing .

(11) "rTU," or "relative toxic unit chxopic" means the IWC
divided by the IC25 .

(12) "Toxicity test" means a test which determines the toxic-
ity, of a chemical substance, wastewater effluent or other aqueous
mixture using living organisms A toxicity test measures the
degree of tesponse of exposed test organisms to a chemical sub-
stance, wastewatex, effluent or other aqueous mixtuxe .

(13) "TUa" or "toxic unit acute" means 100 divided by the
LC50 ,

(14) "Whole effluent toxicity" means the aggregate toxic
effect of an effluent as measured directly by a toxicity test .

Histoiy : Cr. Register, February, 1989,No 398, eff, 3-1-89 ; r. (7), renum, (1) to
(6), (8) and (9) to be (4), (7) to (9), (12) and (14) and am (2), (4), (7) and (12), cr .'(1),
(5), (6), (10), (11) and (13), Register, August, 1997, No . 500, eff 9-1-97.

NR 106.04 General . (1) Water quality based effluent lim-
itations shall be established whenever categorical effluent limits
required under s . 283 .13, Stats ., are less stringent than necessary
to achieve applicable water quality standards specified in chs . NR
102 to 105 . Water quality based effluent limitations for a point
source shall be specified in the WPDES permit for that point
source.

(2) In no case may the water quality based effluent limitations
be less stringent than applicable categorical effluent limitations.

(3} The department shall establish limitations for, toxic an d
organoleptic substances if any of'the conditions specified in s . NR
106.05 are met ., Limitations shall be established according to the
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methods provided in s . NR 106 .06 and included in WPDES per-
mits according to the conditions provided in s, . NR 106.07, The
department shall establish limitations for whole effluent toxicity
if any of the conditions specified in s . NR 106 .08 are met . Whole
effluent limitations shall be established and included in WPDES
permits according to the methods provided in ss . NR 106,08 and
106 .09 ,

(4) Water quality based effluent limitations or monitoring
requirements for, toxic or organoleptic substances or whole efflu-
ent toxicity may be removed from a permit, subject to public
notice and opportunity for hearing under ch . NR 203, if the limita-
tion is determined to be unnecessary based on the procedures pre-
sented in this chapter or based on other information available to
the depaYtment .

(5) For purposes of this chapter, a cost-effective pollutant
minimization program is an activity which has as its goal the
reduction of all potential sources of the pollutant for the purpose
of maintaining the effluent at or below the water quality based
effluent limitation .. The pollutant minimization programs speci-
fied in ss :. NR 106 .05 (8), 106•06(6) (d) and 106 .07(6) (f) shall
include investigation of treatment technologies and efficiencies,
process changes, wastewater reuse or other pollution prevention
techniques that are appropriate for that facility, taking account of
thepermittee's overall treatment strategies, facilities plans and
operational circumstances . Past documented pollution preven-
tion or treatment efforts may be used to satisfy all or part of a
pollution minimization program requirement . The permittee shall
submit to the department an annual status report on the progress
of a pollutant minimization program•:

History : Cr. Register, F'ebxuaxy,1989, No . 398, eff , 3-1-89 ; axn . (3), cx . (5), Regis-
ter, August, 199 7, No . 500, eff , 9-1-97 .

NR 106.05 Determination of the necessity for water
quality based effluent limitations for toxic and organo-
leptio substances. (1) (a) General, The department shall
establish water quality based effluent limitations for point source
dischargers whenever the discharges from those point sources
contain(s) toxic or organoleptic substances at concentrations or
loadings which do not, as determined by any method in this sec-
tion,meet applicable water quality standards specified in chs . NR
102 to 105 ,

(b) Determining necessity for limitations based on secondary
values:. The department may establish water quality based efflu-
ent limitations for point source discharges based on secondary
values calculated according toch .. NR 105 . The department shall
calculate secondary values and establish limitations for toxic and
organoleptic substances in pexrnits based on secondary values
when, in the judgment ofthe department, one or more of the fol-
lowing factors support the necessity for the values, in conjunction
with the procedures in subs(2) to (8) ,

1 . Whole effluent toxicity or other biomonitoring or bioassay
test results indicate toxicity to test or other species .

2 . The use designation of the receiving water is ox may be
impaiied

3: There is othei• information that the industrial category or
subcategory of the point source or the industrial or other sources
discharging to a publicly owned treatment works discharges the
substance• .

4 The substance in the wastewater will not be adequately
removed or reduced by the type of wastewater treatment provided .

5 .. The ecological or environmental risk from the substance

mittee may request an alternative wet limit in accordance with s
NR 106 .07 (7) .

Note: A toxic or organoleptic substance includes, but is not limited to, those sub-
stances in Table 6 of 40 CFR paxt 132

(2) When considering the necessity for water quality based
effluent limitations, the department shall consider in-stream bio-
survey data and data from ambient toxicity analyses whenever
such data are available .

(3) If representative discharge data are available for a toxic or
oxganoleptic substance being discharged fiom a point source, lim-
itations shall be established in accordance with any one of the fol-
lowing conditions :

(a) The discharge concentration of the substance for any day
exceeds the limit of detection and exceeds the limitations based
on either the acute toxicity criterion or secondary acute value for
the substance as determined in s . NR 106 .06 (3) where appropri-
ate,

(b) The arithmetic average discharge concentration of the sub-
stance for, any 4 consecutive days calculated as described in sub.,
(7) exceeds the limit of detection and exceeds the limitations
based on either the chronic toxicity criterion or secondary chronic
value for the substance as determined in s, NR 106 .06 (4)

(c) The arithmetic average discharge concentration of the sub-
stance for any 30 consecutive days calculated as described in sub .
(7) exceeds the limit of'detection and exceeds any limitation based
on the wildlife, human threshold, or human cancer criteria or sec-
ondary values, or taste and odor criteria for the substance as deter'-
mined in s.. NR 106.06 (4) ,

(4) If' at least 11 daily discharge concentrations of the sub-
stance are greater than the limit of' detection and the requirements
of sub, . (3) do not result in the need for• an effluent limitation, water•
quality based effluent limitations are necessaxyfor a substance in
a point source discharge if the upper 99th percentile of available
discharge concentrations as calculated in sub• (5) meets any of the
conditions specified in pars .(a) to (c) .

(a) The upper 99th percentile of daily discharge concentrations
of the substance exceeds the limitation based on either the acute
toxicity criterion or the secondary acute value for the substance as
determined in s . NR 106 .06 (3) .

(b) The upper 99th percentile of4-day averagedischarge con-
centration of the substance exceeds the limitation based on either•
the chronic toxicity criterion or the secondary chronic value for
the substance as determined in s• NR 106.06 (4), or

(c) The upper 99th percentile of 30-day average discharge
concentration of the substance exceeds any limitation based on
the wildlife, human threshold, or human cancer criteria or secon-
da,y value, or taste and odor criteria for the substance as deter-
mined in s. NR 106 .06 (4) .

(5) This subsection shall be used to calculate upper 99th per-
centile values unless a probability distribution other than log nor-
mal is determined to be more appropriate and alternate methods
to calculate the upper 99th percentile are avaiiable.

(a) When available daily discharge concentrations of the sub-
stance are not serially correlated and at least 11 concentrations are
greateithanthe limit of detection, the upper 99th percentile of the
dailyavei•age, the 4-day average and the 30-day average dis-
charge concentrations may be calculated as f'ollows :

P99= exp (mufltt + Zpsigmadn)

may be significant when discharged to surface waters .
6 . Other relevant factors which may,cause an adverse effect Where :

on surface waters as specified in s . NR 105 .
.04(1)„ P99 = Upper 99thpercentile ofn-day average dis-

charge concentrations .
(c) If the department determines that a limitation based on an d = Ratio of'the number of daily discharge con-

aquatic life acute or chronic secondary value should be estab- centrations less than the limit of detection to the
lished in a permit according to the provisions in this section, a per- total number of dischaxge concentration s
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n Number of discharge concentrations used to cal -
culate an average over a specified monitoring
period (n=1 for daily concentrations,4 for 4-day
averages and 30 for 30-day averages).

exp = Base e (or approximately 2 718) raised to the
power shown between the parentheses in th e
original equation.

Zp = Z value corresponding to the upper pU' percen-
tile of the standard normal distribution .

P = (099-1")/(1-dn) ,
mudn = mud+[(sigmad) 2-(sigmadn)2]+ln[(1-d) /

(1-dn) ]
01= estimated log mean of n-day average dis-
charge concentcations greater than the Hmit o f
detection. (Note : mudn = mud if n = 1)

(sigmadn)2 = in [(1-dn) ([l+(s/m)2]/[n(1-d)]+ (n-1)/n)] _
estimated log va=iance of n-day average dis -
charge concentrations greater than the limit o f
detection, (Note:(sigmadn)2= (sigmad)z if n = 1 .)

mud = In m - 0 5(sigmad)2 = estimated log mean of
discharge concentrations greater than the limit o f
detection .

(sigmad)2 = In [1 +(s/m)2] = estimated log from vaaziance of
discharge concentrations greater than the limit o f
detection,

In = Natu:allogarithtn .
m = Mean of discharge concentrations greater than

the ]imit of detection
s= Standard deviation of'discharge concentrations

greater than the limit of detection

(b) When the daily discharge concentrations of any substance
are serially correlated, the serially correlateddata may be adjusted
using appropriate methods such as that presented in Appendix E
of "Technical Support Document for Water Quality-based Toxics
Control", US . environmental protection agency,. March 1991
(EPA/505/2-90-001) . The equation presented in par . (a) may be
used after adjustment of the serially correlated data .

(6) Ifless than 11 daily discharge concentrations of the sub-
stance are greater than the limit of detection, and the requirements
in sub .(3) do not result in an effluent limitation, water quality
based effluent limitations are necessary for a substance in a point
source discharge if the arithmetic average of available discharge
concentrations as calculated in sub .~ (7) exceeds any value deter-
mined in par,. (a) or (b) :

(a) One fifth of the limitation based on the acute toxicity cxite-
rion or secondary acute value for the substance, as determined in
s . NR 106 . 06 (3) where appropriate, or

(b) One fifth of any limitation based on chronic toxicit,y criteria
or secondary chronic values or long-term impacts as determined
in s, : NR 106 .06 (4) .

(7) The arithmetic average dischaxgeconcentration as used in
subs . (3)and (6) shall be calculated using all available discharge
data treated accordingto this subsection

(a) If, in the ;judgment of the depaitment, the analytical meth-
ods used to test for the substance represent acceptable methods,
all values reported as less than the limit of detection shall be set
equal to zero for calculation of the average concentration .

(b) If, in the judgment of the depaYtment, the analytical meth-
ods used to testfor the substance do not represent the best accepta-
ble methods, all values xepotted as less than the limit of detection
shall be discarded from the data

(8) When the provisions of' this section cannot be invoked
because representative discharge data are not available for a sub-
stance; water quality based effluent limitations may be established
if, in the judgment of tfie department, water quality standards will
be exceeded if'the discharge fi'om the point source is not limited, .
If, in the judgment of the department, the discharge from a point
source mayexceed the water quality standards, but the collection
of xepresentative discharge data is not possible due to the inability
of the most sensitive approved method to quantify discharge lev-
els and, in the judgment of the department the application numeric

effluent limitations in a permit is infeasible or impractical, then
the peimittee may request an alternative to a numerical effluent
limitation . The alternative shall consist of a permit requirement
to conduct a cost-effective pollutant minimization program as
specified in s . NR 106 .04 (5). Approved methods are those speci-
fied in ch.. NR 219 or 40 CFR part 136 .

Note : A department guidance document finalized in May 1996, entitled "Wiscon-
sin Strategy for Regulating Mercury in Wastewater", describes how the department
evaluates whether an effluent limitation or a pollutant minimization program for mer-
cuc y is appropriate .

(9) Regardless of the results of the analysis conducted under
this section, the department may, whenever' determined necessary,

require monitoring for any toxic or organoleptic substance
.Historyc Cr:, Register, February, 1989, No. 398, eff' 3-1-89 ; renum . (1) to be (1)

(a), cr. (1) (b) and (c), am. (3) (a) to (c), (4) (a) to (c), (5) (b), (6) (a) and (b) and (8),
Register, August, 1997, No, 500, eff . 9-1-97.

NR 106.06 Calculation of water quality based efflu-
ent limitations for toxic and organoleptic substances .
(1) BASIS FOR LIMITATIONS (a) The department sha ll establish

water quality based effluent limitations for point source discharg-
exs whenever such limitations are necessary, as determined by any
method in this section, to meet the applicable water quality stan-
dards, criteria and secondary values as deterrnined in chs .. NR 102
to 105 .

(b) 1 . Water quality based effluent limitations for toxic and
organoleptic substances shall be determined to attain and main-
tain water quality standards and criteria or secondary values, spec-
ified in or determined according toprocedur'es in ch . NR 105, at
the point of dischar'ge . Effluent limitations shall be established to
protect downstream waters whenever the department has infor-
mation to make the determinations .

1 For discharges to Green Bay that are north of 44° 32' 30"
north latitude, the cold water community criteria shall apply in
effluent limit calculations . For discharges to Green Bay that are
south of 44° 32' 30" north latitude, effluent limitations shall be
established in accordance with subd . 1 ,

(2) LIMIIAIIONS FOR BIOACCUMULATIVE CHEMICALS OF CON-
CERN(BCCS). (a) Notwithstanding any other'pr'ovisions inchs. NR
102 and 106, beginning on March 23, 1997, effluent limitations
for new or expanded discharges of BCCs into waters of the Great
Lakes system as defined in s. NR 102.~ 12 may not exceed the most
stringent applicable water quality criteria or secondaYy,values for
BCCs.Effluent limitations for expanded discharges of BCCs with
permit limitations shall be determined by means of a mass balance
where the limitation for the existing portion of a permitted dis-
charge shall be determined using the requix'ements of'sub . (4) and
the limitation for the expanded portion of the discharge may not
exceed the most stringent criteria or value for that BCC .

(b) Fox the purposes of pac' .(a), "expanded dischai'ge" means
any change in concentration,level or loading of a substance which
would exceed a limitation specified in a current WPDES petmit,
ox' which, according to the procedures in s NR 106 .05 would
result in theestablishment of a new limitation in a reissued or
modified WPDES permit . New dischar'ge" means any point
source which has not received a WPDES permit from the depart-
ment prior to September 1, 1997 .

Note:The Great Lakes- Water Quality Initiative requires that for existing dis-
charges of BCCs in waters :of the Great Lakes system, effluent limitations may not
exceed the most stringent criteria or secondary value beginning March 23,2007, with
two exceptions Prior to thatdate, DNR will develop additional rules to implement
this requirement for existing discharges .

(c) Effluent limitations for discharges of BCCs into waters of
the Great Lakes system as defined in s . NR 102;12 that are based
on human health criteria or secondaxy values calculated according
.to procedures in ch . NR 105, shall be also based on the most pro-
tective designated use: cold watex ; public water supply :

(3) LIMIIATIONS BASED ON ACUTE TOXICITY (a) The depart-
ment shall establish water quality based effluent limitations to
ensure that substances are not present in amounts which are
acutely harmful to animals, plants or aquatic life in all surfac e
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waters including those portions of'the mixing zone normally hab-
itable by aquatic life and effluent channels as required by s . NR
102 .04 (1) ,

(b) To assure compliance with par (a) and except as provided
in par• (c), water quality based effluent limitations shall equal the
final acute value as determined in s . NR 105.05 or the secondary
acute value as determined in s,• NR 105,05 (4) for the respective
fish and aquatic life subcategory for which the receiving water is
classified . Effluent limitations for substances for, which criteria
may be expressed as dissolved concentrations may be established
according to sub . (7) .

(c) Except as provided in par.. (d), water quality based effluent
limitations may exceed the final acute value or the secondary
acute value within a zone of initial dilution provided that the acute
toxicity criteria or secondary acute values are met within a short
distance from the point of discharge, . A zone of initial dilution
shall only be provided if the discharger, demonstrates to the
department that mixing of the effluent with the receiving water in
the zone of initial dilution is rapid and all the following conditions
are met :

1 . The discharge is not at the water surface or at the shoreline

.2., The discharge does not constitute a significant portion of
the streamflow or otherwise dominate the receiving wate

r3. The discharge velocity is not less than 3 meter's per second
(10 feet per second) unless an alternative discharge velocity,
which similarly minimizes organism exposure time, is determined
appropriate foxthe specific site.

4 . The acute toxicity criteria or secondary acute values must
be met within 10% of the distance from the edge of the outfall
structure to the edge of a mixing zone which may be determined
in accordance with s,. NR 102„05 (3) .

5 . The acute toxicity criteria or secondary acute values shall
be met within a distance of 50 times the discharge length scale in
any direction . The discharge length scale is defined as the square
root of the cross-sectional area of any discharge outlet . If a multi-
port diffuser is used, this requirement must be met for each port
using the appropriate discharge length scale for that port ..

6,. The acute toxicity criteria or secondary acute values shall
be met within a distance of 5 times the local water depth in any
horizontal direction from any discharge outlet . The local water
depth is defined as the natural water• depth (existing prior to the
installation of the discharge outlet) prevailing under the mixing
zone design conditions for the site, •

(d) For, toxic substances with water quality criteria related to
one or more other water quality parameters, effluent limitations
shall be calculated using the effluent value for the water quality
parameter Water quality parameters include, but are not limited
to, pH, temperature and hardness ..

(4) LIIvIITAIIONS BASED ON CHRONIC TOXICITY OR LONG-IERM
IlmPACTS. (a) Water quality crzteria and secondary values., The
department shall calculate water quality based effluent limitations
to ensure that the chronic toxicity criteria (CTC), the wildlife cri-
teria (WC), the taste and odor criteria (TOC), the human threshold
criteria (HTC), and human cancer criteria (HCC) appropriate for
the receiving water as specified in chs . NR 102 to 105 and the sec-
ondary chronic values determined according to ch . NR 105 will
be met after dilution with an appropriate allowable quantity of
receiving water flow as specified in this subsection, subs .(5) to
(11) and s : NR 1061 1 . The available dilution shall be determined
according to par., (c) unless the conditions specified in s . NR
102 .05 (3) or sub,. (2) require less dilution or no dilution be
allowed,: Effluent limitations for, substances for which criteria
ma,ybe expressed as dissolved concentrations may be established
according to sub . (7) .

(b) Calculation of'limits . Water quality based effluent limita-
tions to meet the requirements of this subsection shall be calcu-
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lated using the procedure specified in subd„ 1 , or 2 ., except as pro-
videdin sub . (2) or (6) .

1, . For discharges of toxic or organolep tic substances to flow-
ing receiving waters, the water quality based effluent limitation
for• a substance shall be c alculated using th e following conserva-
tion of' mass equati on whenever the background concentration is
less than the water quality criterion or secondary value:

Limitation = (WOC) (Qs+(1-f)Oe) - (Qs- fOP) (Cs)

Q e

Where :

Limitation = Water quality based effluent limitation (in units of
mass per unit of volume) ,

WQC = The water quality criterion or secondary value con-
centration (in units of mass per unit volume) as
referenced in sub . (1) or par (a)

Qs = Receiving water design flow (in units of'volume per
unit time) as specified in par, (c),

Qe = Effluent flow (in units of volume per unit time) as
specified in par.. (d) ,

f = Fraction of the effluent flow that is withdrawn from
the receiving water, an d

Cs = Background concentration of'the substance (in units
of mass per unit volume) as specified in par, (e) .

Note: In applying this equation, all units forthe flow and concentrationpaameters
respectively, shall be consistent

2, For discharges of toxic or organoleptic substances to
receiving waters which do not exhibit a unidirectional flow at the
point of discharge, such as lakes or impoundments, the depart-
ment may calculate, in the absence of specific data, water quality
based effluent limitations using the following equation whenever
the background concentration is less than the water quality crite-
rion or secondary value:

Limitation = 11 (WQC) -10Cs

Where:

Limitation = Water quality based effluent limitation (in units of
mass per unit of volume) .

WQC = The water quality criterion concentration or secon-
daty value (in units of mass per unit volume) as
referenced in sub. (1) or par (a) .

Cs = Background concentration of the substance (in units
of mass per unit volume) as specified in par (e )

On a case-by-case basis other dilutional #actors may be used,
but in no case may the dilution allowed exceed an area greater
than the area where discharge induced mixing occurs .. The dis-
charge is also subject to the conditions specified in s . NR
102.05 (3) : The discharger may be required to determine the
size of'the mixing zone using acceptable models or dye studies„

3 . The limitation calculated in subd . 1 . or 2, may be converted
to a maximum load limitation by multiplying the calculated con-
centration limitation by the rate of effluent flow as deteimined in
par . (d) and appropriate conversiomfactors ..

(c) Receiving water design flow (Qs) .. The value of Qs to be
used in calculating the effluent limitation for discharges to flow-
ing waters shall be determined as follows :

1 . The department shall make reasonable efforts to determine
the area of the zone of' passage and the dilution characteristics of
dischaxge s

2,. The department may require that the dischaxger provide
information on the discharge mixing and dilution characteristics
of discharge s

3 :. The discharger, shall be allowed to demonstrate, through
appropriate and xeasonable methods that an adequate zone of free
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passage exists in the cross-section of the receiving water or that
dilution is accomplished rapidly such that the extent of'the mixing
zone is minimized.. In complex situations, the department may
require that the demonstration under this subdivision include
water: quality modeling or field dispersion studies .

4 ., Following the determinations under subds„ 1•. to 3 ., the
value of Qs ofthe receiving water• for calculating effluent limita-
tions based upon the chronic toxicity criteria specified in s NR
105 .06 or secondary chronic values shall be determined on a case-
by-case basis In no case may Qs exceed the larger of the aver•age
minimum 7-day flow which occurs once in 10 ,years (7-day Qlo)
or, if sufficient information is available to calculate a biologically
based receiving water design flow, the flow which prevents an
excursion from the criterion or secondary value using a duration
of 4 days and a frequency of less than once every 3 years (4-day,
3-year biological flow)

.5.: If the requirements ofsubds .. 2 . and 3 ., are not satisfied, the
department shall notify the permittee and identify the deficiencies
and allow additional time, if necessary, to complete the demon-
stration. If the demonstration cannot be completed satisfactorily,
the value of Qs of the receiving water for calculating effluent limi-
tations based upon the chronic toxicity criteria specified in s .. NR
105:06 or secondary chroniavalues shall equal 1/4 of the 7-day
Qloor 1/4 of the 4-day, 3 year biological flow, In no case may the
value of' Qs, of the receiving water, for calculating effluent limita-
tions based upon the chronic toxicity criteria or secondary chronic
values developed according to ch . NR 105, exceed 1/4 of the
7-day Q10 or 1/4 of the 4- la,y, 3-,yeai biological flow if the depart-
ment determines that the discharge has a potential to ,jeopardize
the continued existence of any endangered or threatened species
listed under• ch . NR 27 and conforming to section 7 of the endan-
gered species act, 16 USC 1536 .

6•• Qs may be reduced fiom those values calculated in subds .
3 ; to 5 .. where natural receiving water flow is significantly altered
by flow regulation' _

7 . Following the determinations under• subds . 1 . to 3 ., the
value of Qs of the receiving water• for calculating effluent limita-
tions based upon the wildlife criteria or secondary values devel-
oped according to ch,. NR 105 shall be determined on a case-by-
case basis . In no case may the Qs exceed the average minimum
90-day flow which occurs once in 10 yeats (90-day Qio) or if the
90-1ay_Q10 flow is not available, the average minimum 30-day
flow which occur s once in 5,years (30-dayQ5 ) or 85% of the aver-
age minimum 7-day flow which occurs once in 2 years (7-day
Q2) .

8 . If the requirements of subds. 2,, and 3 , are not satisfied, the
department shall notify the permittee and identify the deficiencies
and allow additional time, if necessary, to complete the demon-
stration . Except as provided in subd• 12 ., if the demonstration
cannot be completed satisfactorily, the value of QS of'the receiving
water for, calculating effluent limitations based upon the wildlife
criteria specified in s., NR 105,07 shall equal1/4 of the 90-day Qio
or $ of the 30-day Q5 or 1/4 of 85% of the 7-day Q2 . In no case
may the vaiue of QS of the receiving water, for calculating effluent
limitations based upon the wildlife criteria or secondary values
developed according to ch . NR 105, exceed 1/4 of the 90-day Qlo
or 1/4 of the 30-day Q5 or a of 85% of the 7-day Q2 if the depart-
ment determines that the discharge has a potential to,jeopardize
the continued existence of' any endangered or threatened species
listed under ch . NR 27 and conforming to section 7 of the endan-
gered species act, .16 USC 1536 .

9 . Except as provided in subd .: 12.., following the determina-
tions under subds : 1 , to 1, the value of Qs of the receiving water
for calculating effluent limitations based upon the human cancer•
criteria, human threshold criteria or secondary values developed
according to ch . NR 105 shall be determined on a case-by-case
basis . In no case may Qs exceed the harmonic mean flow .

10 . If the requirements of subds . 2., and 3 are not satisfied, the
department shall notify the permittee and identify the deficiencies
and allow additional fime, ifnecessary, to complete the demon-
stration . Subject to subd„ 12, if the demonstration cannot be com-
pleted satisfactoril,y, the value of Qs of the receiving water for, cal-
culating effluent limitations based upon the human cancer criteria
or secondary values or the human threshold criteria or secondary
values specified in ch. NR 105 shall equal 1/4 of the harmonic mean
flow•

11 . Except as provided in subd .12., the value of Qs shall equal
the mean annual flow of the receiving water for calculating efflu-
ent limitations based upon the taste and odor criteria as specified
in ch.NR 102 .

12. Qs may be reduced from those values calculated in subd .,
9 ., 10., and 11 .,whenever the department determines such dis-
charges may directly affect public drinking water supplies .

(d) Effluent flows (Qe)., 1 .For dischargers subjecYtoch•• NR
210 and which discharge for 24 hours per day on a,year-round
basis, Qe shall equal the maximum effluent flow, expressed as a
daily average, that is anticipated to occur for 12 continuous
months during the design life of the treatment facility unless it is
demonstrated to the department that such a design flow rate is not
representative of projected flows at the f'acilit•y .

2:. For all other discharger s not subject to ch~NR 210, Qe shall
equal either subd . 2a,, or b., for effluent limitations based on
aquatiolife chronic criteria or chronicsecondar•y values, and shall
equal either subd . 2 .a.. or c, for effluent limitations based on wild-
life, human threshold, human cancer or taste and odor criteria or
secondary values . Whenever calculating Qe, the department may
consider, aa projected increase in effluent flow that will occur when
production is increased or modified, or another wastewater
source, including stormwater, is added to an existing wastewater
treatment facilit,y. This subdivision does not waive the require-
ments of ch. NR 207 .

a . The maximum effluent flow; expressed as a daily aver•age,
that has occurred for 12 continuous months and represents normal
operations ; or

b . The maximum effluent flow, expressed as a daily average,
that has occurred for 7 continuous days and represents normal
operations ; or

c.. The maximum effluent flow, expressed as a daily average,
that has occurred for 30 continuous days and represents normal
operations .

3•, For seasonal discharges, discharges proportional to stream
flow, or other unusual discharge situations, Qe shall be determined
on a case by case basis..

(e) Background concentrdttions of toxicant or organoleptic
substances„ (Cs) . The representative background concentration
of a toxic or organoleptic substance shall be used in deriving
chemical specific water quality based effluent limitations .Except
as provided elsewhere in this paragraph, the representative back-
ground concentration shall equal the geometric mean of the
acceptable available data for a s„bstaIlce .: Backgronnd concentra-
tions may not be measured at a location within the direct influence
of a point source discharge :

1 : The department shall determine representative background
concentrations of'toxic substances on a case-by-case basis using
available data on the receiving water or similar waterbodies in the
state, including acceptable and available caged or resident fish tis-
sue data, available or projected pollutant loading data, and best
professional ,judgmen t

2• The department may utilize representative seasonal con-
centrations and may consider other information on background
concentrations submitted to the department,.,

3 . When evaluating background concentration data, com-
monly accepted statistical techniques shall be used to evaluate
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data sets consisting of' values both above and below the level of
detection,. When all of the acceptable available data in a data set
category, such as water column, caged or resident fish tissue, are
below the level of detection for a pollutant, then all the data for that
pollutant in that data set shall be assumed to be zero, .

(5) VALUES FOR PARAMETERS WHICH AFFECT THE LIMII'. For
toxic substances with water quality criteria related to one or more
other water quality parameters, the department may calculate
effluent limitations in consideration of those other water quality
parameters . Water quality parameters include but are not limited
to pH, temperature and hardness. The department shall determine
the value of the water quality parameters on a case-by-case basis
as follows :

(a) Receiving water. 1 . The geometric mean of available data
for the receivingwater shall be used, except the arithmetic mean
for pH shall be used.

2. Representative seasonal values may be used, .
3 . If information on the water quality parameters is not avail-

able, then information on the quality of similar water bodies in the
area and best professional judgment may be used .

4 .. The receiving water value of the water quality parameter
shall be used to determine the effluent limitation . The receiving
water value may be modified to account for the mixture of the
receiving and effluent flows when any of the following condition s
occur:

a, . When the value of the water quality parameter in the efflu-
ent is significantly greater than or less than the value in the receiv-
ingwater;

b . When the effluent flow is relatively large in comparison to
the receiving water flow used in the calculation of the effluent ; or

c.~ When, as a result of demonstrated or measured physical ,
chemical or biological reactions, the value of the water quality
parameter, after mixing of the receiving water and the effluent, is
significantly different than the background value of the water
quality par'ameter in the receiving water.

(b) Effluent, 1 . The geometric mean of available data for the
effluent shall be used, except the arithmetic mean for pH shall be
used..

2,. If information on the water quality parameters is not avail-
able, then values representative of similar effluents may be used .

(6) ALTERNATIVE EFFLUENT LIMITATIONS BASED UPON BACK-

GROUND CONCENTRATIONS . (a) Whenever the representative back-
ground concentration for a toxic or organoleptic substance in the
receiving water is determined to be greater than any applicable
water quality standard or criterion or secondary value for that sub-
stance and the source of at least 90% of the wastewater is from
groundwater or a public drinking water supply, the effluent limita-
tion for that substance without dilution shall be equal to the lowest
applicable water quality standard or criterion or secondary value
except as provided by par.. (b) .

(b) The department may establish limitations greater• than the
applicable water quality standard or criterion or secondary value
for the substance as required by par.. (a) up to the representative
background concentration of'the substance in the receiving water,
or an alternate limitation or requirement may be determined
according to par(d) ., The limitation, or alternate limitation or
requirement determined according to par. (d), shall only be
increased above the standard or criterion if it is demonstrated to
the department that the concentration of the substance in the
groundwater or public drinking water supply orothe r, source water
at the point of intake exceeds the applicable standard or criterion
for that substance and that reasonable, practical or otherwise
required methods are implemented to minimize the addition of the
toxic or organoleptic substance to the wastewater : This subdivi-
sion shall not apply where groundwater is withdrawn from a loca-
tion because of noncompliance with the standards contained in c

hNR 140..
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(c) 1 .. Whenever the representative background concentration
for a toxic or organoleptic substance in the receiving water is
determined to be greater than any applicable water quality stan-
dard or criteria for that substance and the source of more than 10%
of the wastewater for any discharger is from the same receiving
water, the effluent limitation for that substance shall, except as
provided in subd. 2• ., equal the representative background toxi-
cant concentration of that substance in the receiving water as
determined by the department, or an alternate limitation or
requirement may be determined according to par, . (d).,

2„ The department may establish an effluent limitation more
stringent than the representative background concentration when
the existing treatment system has a demonstrated and cost-
effective ability to achieve regular• and consistent compliance with
a limitation more stringent than the representative background
concentration..

(d) Where appropriate, for effluent limitations determined
under pars„ (b) and (c), the department may conduct an analysis
for a toxic or organoleptic substance which accounts for all
sources of'the pollutant impacting a waterbody of, stream segment

,In the event the discharger's relative contribution to the mass of
the toxic or organoleptic substance impacting the waterbody or
stream segment is negligible in the best professional judgment of
the department, and the concentration of the substance in the dis-
charge exceeds the representative background concentration of
the substance, the department shall establish an alternative efflu-
ent limitation for the discharger~. In determining whether the dis-
charger's relative contribution to the mass of the substance is neg-
ligible, consideration shall be given to the type of substance being
limited, the uses of the receiving water potentially affected and
other relevant factois .. The alternative effluent limitation or other
requirement shall represent in the ,judgment of the department,
application of the best demonstrated treatment technology reason-
ably achievable . An alternative . effluent limitation or other
requuement may include one or more of the following permitcon-
ditions :

1 .A numerical limitation for, the substance ;
2 ., A monitoring requirement for the substance ; o r

3 . A cost-effective pollutant minimization program for the
substance as defined in s., NR 106,.04(5) .

Note : The analysis which may be conducted to determine the relative conteibu-
tions of various sources of pollutants discharged to surface waters is functionally
equivalent to the type of analysis described in 40 CFR 130 .7 ,

(e) The determination of representative background con-
centtations for toxic or organoleptic substances in pars . (b) and (c)
shall be statistically (P<0„01) or othexwise appropriately deter-
mined as the reasonably expected maximum background con-
centration for that substance ..

(7) APPLICABILITY OF WATER QUALITY CRITERIA EXPRESSED AS
DISSOLVED CONCENTRATIONS Effluent limitations may be estab-
lished in a permit under this subsection based upon the acute and
chronic aquatic life toxicity criteria expressed as dissolved con-
centrations which are determined using the procedures specified
in ss ., NR 105 .05(5) and 105 06(8) .

(a) Deterrnine the effluent limitations according to the proce-
dures specified in this chapter using the water quality criteria
expressed as total recoverable from tables 1 to 6 in ch .. NR 105 ,
Determine the necessity for water quality based effluent limita-
tions according to s . NR 106.05 . If the procedures in s . NR 106,05
do not result in the need for effluent limitations based upon the
total recoverable criteria, then_11olimitations shall be established
in the permit and there is no further review . If the procedures in
s . NR 106 .05 do result in the need for effluent limitations based
upon the total recoverable criteria, then the limitations shall be
established in the permit or the permittee may request that effluent
limitations be established based on criteria expressed as dissolved
concentrations according to par. (b) .
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(b) If', following the procedures in par.(a), the permittee
requests that effluent limitations be established based on criteria
expressed as dissolved concentrations, the department sh al l deter-
mine the effluent limitations according to the procedures specified
in th is chapter using WQTRAN, the water• quality criterion
expressed as a dissolved concentration, and sh all determine the
necessity far• water qual ity based effluent limitations according to
s .. NR 106 .,05 . . If the procedures in s, NR 106 .05 do not result in
the need for effluent limitations based upon the cxiteria expressed
asdissolved concentrations, WQpgAN, then no limitations shall
be established in the permit and the monitoring conditions in par

.(c)1. shall be included in the permit,: If the procedures in s .NR
106.05 do result in the need for effluent limitations based upon the
criteria expressed as dissolved concentrations, then the limitation
is established in the permit and the requirements in par. (c) apply,

(c) If, fo ll owing th e procedures in par.. (b), effluent limitations
are established based upon water qu ality criteria expressed .as.dis-
solved concentrations, th en the following shall also be included
in the permit:

1 .. Monitoring requirements which may include, but are not
li mited to, effluent monitoring, monitoring of effluent toxicity, in-
stream monitoring for unfiltered and filtered subst ances which
may be limited in the permit, or oth er monitoring ., Testing meth-
ods which allow appropriately sensi ti ve detection limits may also
be specified :

2. Conditions which require the permittee to document that
reasonable steps have been taken to minimize or eliminate the
sources of th e substances for which effluent limitations expressed
as dissolved concentrations have been established in the permi

tThe documentation may consistof implementation of a formal
pre-treatmentpxogxam,pollution reduction activities, and o ther
documented efforts which are reasonably likely to reduce or elim-
inate sources of the substance - The documentation shall be sub-
mitted as specified in the per•mit, unless, prior to issuance of the
per•mit, documented source elimination or reduction efforts have
occurred.. If reasonable steps have not been taken as specified in
the permit, the department may establi sh effluent limitations
basedupon a water qual ity criterion expressed as total recoverable
concentrations .

(d) The procedures in pars,: (a) to (c) may al so be used to estab-
lish effluent limits based on aquatic life secondary v alues .

(8)'CUI4IULATIVE RISK FOR HUMAN CARCINOGENS, (a) If an
effluent for aparticular` discharger contains more than one sub-
stance for which a human cancer criterion (HCC) exists at levels
which warY antwater quality based effluent limits, the incremental
risk of each carcinogen should be assumed to be additive . Except
as provided inpar ( b), the water qualit,y based limitation for each
carcinogen shall be established in a permit to protect against addi-
tive or synergistic effects possibly associated with simult aneous
multiple chemical human exposure such that the following condi-
tion is met:

<1C, + C, C.
Limit 1 Limit 2 Limit n

Where :

C1 = the monthly average concenttation of each sepa-
iate carcinogen in the effluent (assumed equal to
zero if effluent concentration is not detected )

.. : . L1Init1C , n = . . . . . . . .. .

the effluent limitation concentration based on the
human cancer criterion for each respective carcin
ogen

Note: This additional condition is equivalent to a total incremental risk of cancer
due to multiple chemicals not exceeding 10-5

(b) If information is provided to thedepartment that the carci-
nogenic risk is not additive, the limitations for each carcinogen
will be determined based on that information .

(9) SEDIMENT DEPOSITION . The limitations calculated accord-
ing to the procedures in this section may be reduced to prevent

contamination of sediment with toxic substances or to prevent
accumulation of the substance in sediments if determined neces-

sary to protect water quality.

(10) ENViRONMENTAL: FATE The limitations calculated pur-
suant to this section may be modified to account for degradation
of the substance based on information available to the department
provided that :

(a) The rate of degradation is documented by field studies sup-
plied by the discharger, an d

(b) The field studies demonstrate rapid and significant loss o
fthe substance inside the mixing zone under the full range of criti-

cal conditions expected to be encountered ; and

(c) The field studies are reviewed and appioved by the depart-
ment .

(11) OTHER METHODS OF CALCULATTON . In lieu of sub .(4), sci-

entifically defensible technical approaches such as calibrated and

verified mathematical water quality models developed or adapted
for a particular stream, simplified modeling approaches as out-

lined in "WATER QUALITY ASSESSMENT"
(EPA-600/6-82-004), or dynamic methods may be utilized in

developing water quality based effluent limitations such that

applicable water quality standards specified in chs . NR 102 to 105
are maintained .

History: Cr . Register, February, 1989, No. 398, eff , 3-1-89 ; am. (1) (a), (4) (c)
12 ., (d) 1 ; (4) (e) 1 .,(6) (e), Cr,, (1) (b) 2 ., (2), (3) (d), (4) (c) 7: to 11 ., (d) 2 ., (e) 3„ (5)
(a) 4., (6) (c) 2 ., (d), (7), renum . (1) (b), (2) (a) to (c), (3) (a) to (c) 6 ., 9., (d) 1 . and
3, (e) 1 ., to 6, (4) to (8) to be (8) to (11) and am„ (3) (b), (c) (intro), 4„ to 6, (4) (a),
(b)(intro) 1 :, 2 .,, (c) 4 . and 5„ (6) (a) to (c), (11) (d) 2 ., (4) (e) 3, (5) (a) 4 ., (6) (c)
2 . and (d) 5 . and (7),x. (2) (d), (3) (c) 7,. and 8 ., (d)2 ., (e) 7 ., Register, August, 1997,
No . 500, eff 9-1-9 7

NR 106.07 Application of and compliance with
water quality based effluent limitations in permits .
(1) The department shall determine on a case-by-case basis the
monitoring frequency to be required for each water quality based
effluent limitation in a perrnit .,

(2) A chemical specific water quality based effluent limitation
that is establishedaccording tothis chapter shall be expressed in
the permit as both a concentration limitation (in units of mg/L or
equivalent units) and a mass limitation (in units of kg/day or
equivalent units) .

(a) For dischargers subject to ch. NR 210, an acute toxicity
based concenttationlimitation that is derived by the procedure in
s• NR 106,06 shall be converted to a mass limitation by using the
discharger's maximum effluent flow, expressed as a daily aver-
age, thafis anticipated to occur for 24 continuous hours during the
design life of the treatment f'acilit,y..

(b) For all other• dischargers not subject to ch .NR 210, an acute

toxicity based concentration limitation that is derived by the pro-
cedures in s . NR 106.06 shall be converted to a mass limitation by

using the discharger's maximum effluent flow, expressed as a
daily average, that has occurred for 24 continuous hours and rep-

Tesents normal operatiOTis When calculating a mass iiiTiitatior'i,
the department may consider a projected increase in effluent flow

that will occur when production is increased or modified, or

anothex wastewater source, including stormwater, is added to an
existing wastewater treatment facilit,y. This paragraph does not

waive the requirements of ch., NR 207 .

(c) An aquatic life chronic, human health or wildlife-based
concentration limitation that is determined by the procedures in s .
NR 106 .06 shall be converted to a mass limitation by using the
same effluent flow rate that was used in s . NR 106 .06 (4)(d) to cal-
culate the chronic toxicity concentration limitation . Also, see sub .
(9) for alternate wet weather limitations ..

(d) A chronic toxicity based mass limitation that is determined
by the procedures in s~. NR 106 .11 shall be converted to a con-
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centration limitation by using an effluent flow rate f'xom s . NR
106 .06 (4)(d) .

Note: The method of allocating the combined allowable load in to s . NR 106 ..11
does nothave to be based on the effluent flowrates specified in s, NR 106 .06 (4)(d)

(3) Except as provided in sub.(4), effluent limitations based

on acute toxicity criteria or secondary acute values shall be
expressed in permits as daily maximum limitations ; effluent limi-
tations based on aquatic life chronic toxicity criteria or secondary
chronic values shall be expressed in permits as weekly average
limitations; and effluent limitations based on wildlife, human
threshold or human cancer criteria, or secondary values shall be
expressed in permits as monthly average limitations .

(4) If, for a substance, the monitoring frequency determined
according to sub . (1) is insufficient to allow calculation of a
weekly average, then the water quality based effluent limitation
for that substance based on aquatic life chronic toxicity criteria or
secondary chronic values may be established in a permit as a daily
maximum limitation . If, for a substance, the monitoring frequency
determined according to sub.. (1) is insufficient to allow calcula-
tion of a monthly average, then the water quality based effluent
limitation for that substance may be established in a permit as a
daily maximum limitation.

(5) If application of sub .. (4) results in multiple daily maxi-
mum limitations for a substance, the most stringent of the daily
maximum,limitations for that substance shall be established in
the permit as the limitation .•

(6) When the water quality based effluent limitation for any
substance in a permit is less than the limit of detection or the limit
of quantitation, the following conditions shall apply :

(a) The permittee shall perform monitoring required in the pex-
mit using an acceptable analytical methodology for that substance
in the effluent which produces the lowest limit of detection and
limit of quantitation ,

(b) The permittee shall determine the limit of detection and
limit of' quantitation using a method specified by the depar•tment .

(c) Compliance with concentration and mass limitations shall
be determined as follows :

1 .. When the water quality based effluent limitation is less than
the limit of detection, effluent levels less than the limit of detection
are in compliance with the effluent limitation.

2 . When the water quality based effluent limitation is less than
the limit of detection, effluent levels greater than the limit of
detection, but less than the limit of quantitation are in compliance
with the effluent limitation except when analytically confirmed
and statistically confirmed by a sufficient numbexof analyses of
multiple samples and use of appropriate statistical techniques .
The department may require in a permit additional monitoring
when effluent levels are between the limit of detection and the
limit of quantitation ,

3 When the water quality based effluent limitation is greater
than the limit of' detection, but less than the limit of' quantitation
effluent levels less than the limit of detection or less than the limit
of' quantitation are in compliance with the effluent limitation ,

(d) When the water, quality based effluent limitation is
expressed in the permit as a daily maximum or average mass limi-
tation, compliance is determined according to par. (c) after con-
verting the limit of detection and limit of' quantitation to mass val-
ues using appropriate conversion factors and the actual daily
effluent flow, or actual average effluent flow fox• the averaging
period

(e) Except as provided in this paragraph, when calculating an
average or mass discharge level for, determining compliance with
an effluent limitation according to the provisions of par . (c), a
monitoring result less than the limit of detection may be assigned
a value of zero .. If the effluent limitation is less than the limit of
detection, the department may substitute a value other than zero
for results less than the limit of detection, after considering the
number ofmonitoring results that are greater• than the limit of
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detection and if .warranted when applying appropriate statistical
techniques..

(f) Unless the permittee can demonstrate continuous com-
pliance with the limit, the department shall include a condition in
the permit requiring the permittee to develop and implement or
update and implement a cost-effective pollutant-minimization
program as specified in s . NR 106.04(5)

.(7) The department may establish a whole effluent toxicity
limitation according to s„ NR 106 .09 as an alternativeto a chemi-
cal specific water quality-based effluent limitation based on a fish
and aquatic life secondary acute or secondary chronic value deter-
mined according to ss . NR 105 .,05(4) and 105 ..06(6), . The alterna-
tive whole effluent toxicity limitation shall meet all the following
conditions :

(a) The fathead minnow (Pimephalespromelas) or the cladoc-
eran Ceridaphnia dubia were represented in the toxicological dat-
base used to generate the secondary value :

(b) The permittee has requested the alternative whole effluent
toxicity limitation ; an d

(c) Whole effluent toxicity testing required in the permit shall
be conducted at a frequency to be determined by the department,
but at least once every 3 months during the entire term of the per-
mit.

(8) If the effluent limitation based on a secondary value is
established in a permit, the permittee may request that additional
time be added to the compliance schedule, according to s .. NR
106 .:17(2), for the permittee to conduct studies, other than studies
for site-specific criteria pursuant to s• NR 105 .,02 (1), that are
needed to propose a revision to the secondary value upon which
the effluent limitation is based . During this time, the peimittee
may provide additional data necessary to either refine the secon-
dary value or calculate a water quality critexio n

(9) In addition to the mass limitation calculated under sub .
(2)(c), for a discharger• subject to ch . NR 210 and which discharges
on a year-around basis, the department shall include in the permit
an alternative wet weather mass limitation . For purposes of com-
pliance, this alternative wet weather mass limitation shall apply
when the mass discharge level exceeds the mass limitation calcu-
lated under sub . (2)(c) and when the permittee demonstrates to the
satisfaction of the department that the discharge exceedance is
caused by and occurs during a wet weather event, For purposes
of this subsection, a wet weather event occurs during and immedi-
ately following periods of precipitation or snowmelt, including
but not limited to rain, sleet, snow, hail or melting snow, duiing
which water from the precipitation, snowmeltor elevated ground-
water enter's the sewerage system thxough infiltration or inflow, or
both .~ In oalculating this alternative wet weathex• mass limitation,
the department shall use the concentration limit determined by the
procedures in s ., NR 106 .06, the appropriate conversion factor• and
the appropriate effluent flow given in either, par .(a) or (b) .

(a) For effluent limitations based on aquatic life chronic toxic-
ity criteria or secondary chronic values, the maximum effluent
flow, expressed as a daily average, that is anticipated to occur for
7 continuous days during the design life of the treatment facility .

(b) For effluent limitations based on wildlife, human threshold
or human cancer criteria or secondary values, or taste and odor cxi-
teria, the maximum effluent flow, expressed as a daily aver•age,
that is anticipated to occur for 30 continuous days duxing the
design life of the treatment facility .

History : Cr. Register, February, 1989, No, 398, eff. 3-1-89 ; renum . (2) to (5) to
be (3) to (6) and am ., cr. (2), (6) (d) to (f) and (7) to (9), Register, August, 1997, No .
500, eff 9-1=97 ; correction in (7) made undet s . 13.93 (2m) (b)1., Stats ., Register ;
October, 1999, No. 526.

NR 106 .08 Determination of#he necessity for whole
effluent toxicity testing requirements and limitations .
(1) GENERAI: : The department shall establish whole effluent tox-
icity testing requirements and limitations whenever necessary t o
meet applicable water quality standards as specified in chs .. NR
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102 to 105 as measured by exposure of aquatic organisms to an
effluent and specified effluent dilutions . When considering the
necessity for whole effluent toxici ,ty testing requirements and lim-
itations, the department shall consider in-stream biosurvey data
and data from ambient toxicity analyses, whenever such data are
available .

(2) DETERNIINATION OF NECESSITY . If I'epI'esentative discharge

data are available for an effluent being discharged from a point
source, whole effluent toxicity testing requirements are necessary

when :

(a)Exisfing aquatic li fe toxicity test data generated according
to standard test protocols indicate a potential for an effluent fiom
a point source discharge to adversely impact the receiving water
aquatic life community.

(b) A water quality based effluent limitation for a toxic sub-
stance is determined necessary in s . NR 106 :05 .

(3) NO REPRESENTAIIVE DATA If no representative discharge
data are available foi` an effluent being discharged from a point
souxbe, whole effluent toxicity testing requirements are necessary
if, in the judgment of the depattment, water quality standards may
be exceeded. In such cases, the following factors shall be consid-
ered .

(a) Any relevant infornlation which is available that indicates
a potential foI an effluent to impact the receiving water aquatic life
communi ,ty ;

(b) Available dilution in the receiving water ..
(c) Discharge category and predicted effluent quality ..
(d) Proximity to other point source dischalgezs ..

(4) OTHER CONSIDERATIONS Regardless of the results of the
analysis conducted under this section, the department may, when-
ever determined necessal•y, require whole effluent toxicity testing
for a point source dischalge . The department may use information
submitted undel s . 166 .20 (5) (a) 3 and 4, Stats., together with
other, information, in determining when whole effluent toxicity
testing is necessary .

(5) REASONABLE PO'IENIIAL TO RECEIVE AN ACUTE OR CHRONIC
WHOLE EFFLUENT ToRICITY LIMIT (a)General. Whole effluent tox-

icity limits are established in a permit according to s . NR 106 09
whenever Iepresentative, facility-specific whole effluent toxicity

data demonstrate that the effluent is or may be discharged at a level
that will cause, have the potential to cause, or contribute to an
excuision of' a water quality standald: In evaluating the potential

of a water quality standard to be exceeded, a reasonable potential
factor (RPF) shall be calculated foI a discharger with 5 or more

representative toxicity tests according to paI . (b)• Whole effluent
toxicity limits shall be imposed in a WPDES permit whenever the
RPF calculated according to paI'.(b) exceeds 03 . Whole effluent
toxicity limits may be imposed, on a case-by-case basis, when-
ever facility-specific whole effluent toxicity test data indicate

toxicity to aquatic life as detelmined in s . NR 106 09 . Whole
effluent toxicity limits may also be imposed in the absence of

facility-specific wholeeffluent toxicity test data, on a case-by-
case basis, whenever facility-specific or site-specific data or con-
ditions indicate toxicit,y to aquatic life t_hat is attributable to the
discharger .

(b) Reasonable potential factor. The percentage of failures
and the severity ofthose f'ailures for the most sensitive species
shall be used to determine when a whole effluent toxicity limit is
established in a permit ..

1 . When a zone, of initial dilution has not been approved by
the department, a RPF for acute toxicity shall be calculated as fol-
lows for toxicity test data with a calculated LC50 :

RPF = Geometric Mean TUa x Failure Rate

Where : Failure Rate = (Representative Tests Failed/
Representative Tests Conducted)

2 .. When a zone of initial dilution has not been approved by
the department, a RPF for acute toxicity shall be calculated as fol-
lows for toxicity test data without a calculated LC50 :

RPF = Geometric Mean S x Failure Rate

Where: S = (50 = X)1/2

Where: X 50 if the percent survival in 100%
effluent is gleater, than or equal to 50% ,
X =5 if the percent survival in 100% efflu-
ent is less than or equal to 5% ,

X = the percent survival in 100% effluent
when the percent survival is less than 50%
and greater than 5% .

Failure Rate = (Representative Tests Failed/
Representative Tests Conducted )

3,. When a zone of initi al dilution has been approved by the
department, according to s, NR 106 .06(3 )(c), a RPF for acute tox-
icity shall be c alculated as f'ollows :

RPF = Failure Rate

Whete: Failure Rate = (Representative Tests Failed/
Representative Tests Con-

ducted )

4 . The RPF for chronic toxicity shall be c alculated as follows :

RPF = Geometric Mean of xTUc v al ues x Failure Rate

Where: rTUe = jWC/IC25

If an IC25 is not available for• a given toxicity
test, a NOEC value may be used ..

Failure Rate = (Representative Tests Failed/
Representative Tests Conducted)

(c) Representative data.. Toxicity testdata available to the
department shall be considered representative when those data
meet the following conditions;

1 . Data are representative of normal discharge conditions ;
2 . Datawere produced by a lab certified or registered under

ch. NR 149 ;
3• Data were produced from toxicity test procedures specified

in the WPDES permit;
4 . Data were produced fromtoxicity tests that met all applica-

ble quality assurance/quality control requirements specified in the
WPDES permit; and

5 Data represent the geometric mean of allwhole effluent
toxicity test failures foI the most sensitive species.

(d) Use of other data when determining reasonable potential
Data from toxicity tests not required in a WPDES pexmitand other
empirical data may be considered when making judgments
regal'ding reasonable potential., This may include data from split
samples, toxicity testing evaluations, screening tests, single spe-
cies tests andother information :.

History : • Cr . Register, February, 1989, No . 398, eff. 3-1-89 ;am . (1), x. and recr
(5), Register, August, 1997, No„ 500, eff, 9-1-97 .

NR 106.09 Whole effluent toxicity data evaluation
andlimitations . (1) DATAEVALUATION : Dataevaluationproce-
dules are specified in the "State of Wisconsin Aquatic Life Toxic-
ity Testing Methods Manual,l stEdition", Wisconsin Department
of Natural Resources, 1996 : The "Aquatic Life Testing Methods
Manual, 1 st Edition" (1996) is incorporated by reference In the
event of a WET test failure, facility specific requirements shall be
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established in the WPDES permit which specify required
follow-up actions.

Note: This publication is available at the office of'the department of nat-
utal resources, the secretary of state and the revisor of statutes . Copies are
available from the Department of Natural Resources, Bureau of Integrated
Science Services, P.O.. OBox 7921, Madison, WI 5370 7

(2) ACUTE WHOLE EFFLUENT TOXICIIY, (a) Except as provided
in par,. (c), the department shall establish acute whole effluent tox-
icity limitations to ensure that substances shall not be present in
amounts which are acutely harmful to aquatic life in all surface
waters including the mixing zone and effluent channel as required
by S . NR 102 .04(1) .

(b) To assure compliance with par, . (a), a whole effluent toxic-
ity test, may not produce a statistically valid LC50 less than 100%
with the following taxa-specific exposure periods :

1 . 48 hours for aquatic invertebrate organisms (including
Ceriodaphnia dubia) ;

2, 96 hours for aquatic vertebrate organisms (including
fathead minnows (Pimephales promelas)) ;

3.. . Any other exposure period deemed appropriate by the
department for a specific test organism.

(c) If a zone of initial dilution is determined appropriate in
accordance with the provisions of s . NR 106.06(3)(c), whole
effluent acute toxicity limitations determined by this subsection
shall be adjusted such that the effluent meets the following condi-
tion,, The adjustment shall insure that after dilution of the effluent
with the receiving water at a concentration equal to 3 .3 times the
percent dilution value calculated through application of the zone
of initial dilution, the test solution of effluent and receiving water
shall not produce a statistically valid LC50 less than 33 times the
percent dilution value determined through application of the zone
of initial dilution with the exposure periods as provided in par . (b

) (d) If', in the judgment of the department, the statistical inter-
pretation methods used to test for LC50 are not appropriate for a
specific data set, empirical interpretation methods may be used to
determine the significance of an effec

t(e) Compliance with an acute whole effluent toxicity water
quality based limitation shall be determined as follows :

For dischargers without an approved zone of initial dilu-
tion, a TUa of' 1 :0 may not be exceeded .

2 . For dischargers with an approved zone of initial dilution
determined according to s. NR 106 :06(3)(c), a TUa of X may not
be exceeded~.

Where: X = 100 -- ( 3„3 x Dilution Factor)

Dilution Factor = The Approved Zone of
Initial Dilution Concentration

( 3) CHRONIC WHOLE EFFLUENT TOXICITY, (a) The department
sh all establish chronic whole effluent toxicity limitations to
ensure that concentrations of subst ances are not discharged fiom
a point source th at alone or in combination with other materials
present are toxic to fish or other aquatic life as required by s . NR
102,04 (4<l( a~u I • . . . .

(b) To assure compliance wi th pai~ . (a), an effluent, after dilu-
tion with an appropriate allowable quan tity of receiving water
flow equivalent to th at provided by receiving water flows speci-
fied in s, NR 106.06 (4) (c) or implied in s .. NR 106,06 (4) (b) 2 .,
may not cause a significan t adverse effect, as determined by
subds . 1, , an d 2., to a test organism population when compared to
an appropriate control.

1•, Usingstatistical interpretation me th ods appropriate to th e
toxicity test protocol, an adverse effect will be determined to be
significant if the statistically derived IC25, from the whole effluent
toxicity test, is less than the calculated IWC..

2 ., If, in th e judgment of the department, the statistical inter•-
pretation methods used to test for significance are not appropriate
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for a specific data set, empirical interpretation methods may be
used to determine the significance of an eff'ect .

(c) Compliance with a chronic whole effluent toxicity water
quality based limitation shall be determined as a calculated rTUe
less than or equal to 1 ..0 .

History: Cr. Register, Februazy, 1989, No„ 398, eff 3-1-89 ; renum (1) (a), (b),
(c) (intro ) and 2. and (2) to be (2) (a) to (c) and (3) and am . (2) (b), (c), (3) (a), (b)
(intro ) and 1 ., r. (1) (c) 1 ., Cr, (1), Register, August, 1997 , No . 500, eff, 9-1-96

NR 106.10 Exclusions . (1) NoNCONTACI COOLING
wATER . Except as provided in sub,, (2), the department may not
impose water quality based effluent limitations for• toxic and orga-
noleptic substances for discharges of uncontaminated stormwater
runoffnot defined as point sources by s„ 283 .01 (12), Stats:, non-
contact cooling water's which do not contain additives or com-
bined discharges consisting solely of uncontaminated stormwater
runoff and noncontact cooling water without additives . Only the
additives to noncontact cooling water•s shall be examined under
this chapter for the establishment of water quality based effluent
limitations For purposes of this exclusion, the term "additives"
are those compounds intentionally introduced by the discharger,
but do not include the addition of compounds at a rate and quantity
necessary to provide a safe drinking water supply, or the addition
of substances in similar type and amount to those substances typi-
call,y added to a public drinking water supply The following may
be used to establish water quality based effluent limitations for
noncontact cooling waters :

(a) If at least one 48-hout'LC50 or EC50 value is available for
Daphnia magna or Certodaphnia dubia and at least one 96-hour
LC50 or EC50 value is available for either fathead minnow, rain-
bow trout or bluegill, the geometric mean LC50 or EC50 for each
of these species shall be divided by 5 if rainbow trout are repre-
sented in the data base or divided by 10 if rainbow trout are not
represented in the data base . The limitation for purposes of this
section shall be equal to the lowest resultant value• : A limitation
can be calculated for an additive only if both LC50 and EC50 data
for at least one of the invertebrate species and at least one of the
fish species listed above are available

(b) Effluent limitations based on chronic toxicity to aquatic life
shall be established using the procedures described in this para-
graph for additives whenever chronic toxicity criteria are not
available from s . NR 105 06 The calculation of limitations shall
be in accordance with the requirements of s . NR 106 .06 (4) (b) . In
this calculation, the water quality criterion concentration shall be
equal to the final acute value for that additive as provided in s NR
105.05, or the effluent limitation as determined in par . (a), divided
by the geometric mean of all the vertebrate and invertebrate spe-
cies mean acute-chionic ratios determined in accordance with s .
NR 105 06 (5) for that additive., A water quality criterion con-
centration may be calculated for an additive only if a final acute
value, as provided in s. NR 105 .05 or an effluent limitation, as
determined in par, (a), and an acute-chronic ratio for a vertebrate
species and an acute-chronic ratio for• an invertebrate species are
available ..

(c) Gxoundwater which is withdrawn from a location because
of noncompliance with the standards contained inch . NR 140 and
which is used as noncontact cooling water shall not be subject to
this exclusion

(d) Regardless of the results of the analysis conducted under
this section, the department may, whenever determined necessary,
require whole effluent toxicity testing for• a point source dis-
charge,

(2) IN'rER1vlIrrENT DISCHARGES„ Effluent limitations derived as
specified in s .NR 106, :06 (3) and (4) for substances which rapidly
degrade and which are discharged for less than 24 hours per day
shall be calculated as specified in those subsections, unless the
discharger demonstrates to the department that, as a result of the

~
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duration and fiequenc,y of the discharge, adverse effects will not
occur• when limitations are increased..

History : Cr Register, February, 1989, No. 398, eff, 3-1-89 ; am . (1) (a), (b) and
(2), cr (1) (d), August, 1997, No. 500, eff. 9-1-97 .

NR 106 .11 Multiple discharges . Whenever the depart-
ment determines that more than one discharge may be affecting
the water quality of the same receiving water for one or more sub-
stances, the provisions of this chapter shall be used to calculate the
combined allowable load from the discharges necessary to meet
the water quality criteria for the substances . The resultant com-
bined allowable load shall be divided among the various dis-
charges using an allocation method based on site-specific consid-
erations~. Whenever the department makes a determination under
this section, the department shall notify all permittees who may be
affecting the water quality of the same receiving water of the
determination and any limitations developed under this section

.Perrnittees shall be given the opportunity to comment to the
department on any determination made under this section

.Histo;y: Cr. Register, Febrnaazy,1989, No, . 398, ef. 3-1-89 ; am, Register, August,
1997, No . 500, eff>9-1-97 .

NR 106.12 Limitations for ammonia nitrogen .
Regardless of any other requirement of this chapter, the depart-
ment shall establish, on a case-by-case basis, water quality based
effluent limitations for discharges of ammonia nitrogen The crite-
ria and limitations established in s .. NR 104,.02(3)(a) 2, b,, and 3 ..
a, for discharges to surface waters not supporting a balanced
aquatic community shall apply

.History: Cr, Register, February, 1989, No. 398, eff 3-1-8 9

NR 106 .13 Leachate in publicly owned treatment
works. Publicly owned treatment works subject to ch . NR 210
may demonstrate to the department that leachate fiom a licensed
solid waste facility materially affects the quality of effluent from
that treatment works and affects the capability of the treatment
works to meet the effluent limitations established under this chap-
ter. If the department determines that a proper demonstration has
been made, the department shall, within its capabilities, provide
reasonable assistance to the owner ofthe treatment works and
establish an appropriate schedule of compliance,.

History: Cr, Register, February, 1989, No, 398, eff„ 3-1-89 „

NR 106.14 Analytical methods and laborato ry
requirements. (1) Methods used for analysis of samples shall
be those specified in ch ., NR 219 unless alternative methods are
specified in the WPDES discharge permits„ Where more than one
approved analytical method for a pollutant exists, the department
may specify in the permit which method shall be used, .

(2) The permittee shall submit, with all monitoring results,
appropriate quality control information, as specified by the
department, .

(3) The permittee shall report numerical values for all moni-
toring results greater than the limit of detection, as determined by
a method specified by the department, unless analyte-specific
instructions in the WPDES permit specify otherwise, The permit-
tee shall appropriately identify all results greater than the limit of
detection but less than the limit of quantitation .

History: Cr. Register, February, 1989, No . 398, eff 3-1-89 ; renum, NR 106 .14
to be (1), Cr . (2) and (3), Register, August, 1997, No . 500, eff. 9-1-97 .

(1) For the chlorinated dibenzo-p-dioxins (CDDs) listed in
Tables 7, 8 and 9 in ch., NR 105, the potential adverse additive
effects of all dioxin (CDD) and chlorinated dibenzofuran (CDF)
congeners in effluents shall be accounted for as specified in this
section ,

(2) The Toxicity Equivalency Factors (TEFs) in Table 1 and
Bioaccumulation Equivalency Factors (BEFs) in Table 2 shall be
used when calculating a 2,3,7,8-TCDD toxicity equivalence con-
centration in effluent to be used when implementing both human
health noncancer and cancer criteriaThe chemical concentration
of each CDD and CDF in effluent shall be converted to a
2,3,7,8-TCDD toxicity equivalence concentration in effluent by
using the following equation :

(TEC)tcdd = 1 (C)x (TEF)X (BEF)X
where :

(TEC)tcdd = ,3,7,8-TCDD toxicity equivalence
concentration in effluent

(C)X = concentration of total chemical x in effluent
(TEF)X = TCDD toxicity equivalency factor for, x from table

(BEF)X = TCDD bioaccumulation equivalency facto r
for• x from table 2

Table 1
Toxicity Equivalency Factors for CDDS and CDFs

Con s,Qener• TEF

2,3,7,8-TCDD 1,. 0

1,2,3,7,8-PeCDD 0 . 5

1,2,3,4,7,8-HxCDD 0., 1

1,2,3,6,7,8-HxCDD 0. 1

1,2,3,7,8,9-HxCDD 0. 1

1,2,3,4,6,7,8-HpCDD 0.0 1

OCDD 0.00 1

2,3 ,7,8-TCDF 0 . 1

1,2,3,7,8-PeCDF 0.05

2,3,4,7,8-PeCDF 0 . 5

1,2,3,4,7,8-HxCDF 0 . 1

1,2,3,6,7,8-HxCDF 0 .. 1

2,3,4,6,7,8-HxCDF 0A

1,2,3,7,8,9-HxCDF 01

1,2,3,4,6,7,8-HpCDF 0.0 1

1,2,3,4,7,8,9-HpCDF 0.0 1
OCDF 0.00 1

Table 2

Bioaccumulation Equivalency Factors for CDDs and
CDFs

Congener BEFNR 106.15 Limitations for mercu ry. Regardless of the
effluent limitations determined under this chapter, the discharge
of organic mercury compounds, inorganic mercury compounds,
and metallic mercury shall not exceed the requirements in s .
281 .17 (7), Stats ., and ch ., NR 100, .

History : Cr, Register, February, 1989, No . 398, eff„ 3-1-89 .

NR 106.16 Additivity of dioxins and furans . The
2,3,7,8-TCDD toxicity equivalence concentration in effluent
shall be used when developing waste load allocations and for pur-
poses of establishing water quality based effluent limits,.

2,3,7,8-TCDD 1 . 0

1,2,3,7,8-PeCDD 0 . 9

1,2,3,4,7,8-HxCDD 0 . 3
1,2,3,6,7,8-HxCDD 0 . 1

1,2,3,7,8,9-HxCDD 0„ 1

1,2,3,4,6,7,8-HpCDD 0„0 5

OCDD 0.01

Register, October, 1999, No. 526



NR 106 .16 WISCONSIN ADMINISTRATIVE CODE 62-4

2,3,7,8-TCDF 0.8 are established by this chapter . The schedule for compliance shal l

1,2,3,7,8-PeCDF 0•2 meet the following conditions :

2,3,4,7,8-PeCDF 1.6
(a) Be as short as reasonably possible ;
(b) May not extend beyond 5 years from the date that the per -

1,2,3,4,7,8-HxCDF 0.08 mit is reissued or, modified to include the new or more stringent
l,2,3,6,7,8-HxCDF 0.2 effluent limitation, except as provided in par .. (c) ;

2,3,4,6,7,8-HxCDF 0,•7 (c) If the effluent limitation is based on a secondary value, th e
compliance schedule may allow the permittee additional time to

1,2,3,7,8,9-HxCDF 0 .6 conduct studies, other than those for, site-specific criteria devel -
l,2,3,4,67;8-HpCDF 0•01 oped under s . NR 105 .02 (1), that are needed to propose arevisio n

2 3 41 7;8 9-HpCDF 0 4
to the secondary value upon which the effluent limitation is base d

,,,, , . In no case may the compliance schedule for an effluent limitatio n
OCDF 0.02 that is based on a secondary value extend beyond 7•years fiom the

History : Cr., Register, August, 1997, No.. 500, eff'. 9-1-97 . date that the permit is reissued or modified to include the effluent
limitation;

NR 106 .17 Schedules for compliance. (1) Any point (d) May not allow more than one year between interim com-
source which has not received a WPDES permit from the depart- pliance dates ;
ment pxior, to March 23, 1997 or which commenced construction (e) May requue the peimittee to evaluate pollution and wast e
after that date may not receive a schedule for compliance to meet minimization measures as a means for complying with the efflu -
an effluent limitation that is established under• the provisions of ent limitation; andthis chapter . The department may allow a biief period, not to
exceed 90 days from the beginning of dischar'ge, for, the discharger (f) . May extend beyond the expiration date of the permit if a n

'to correct pollution control equipment sta rt-up problems , interim permit limit which is effective upon the permit s expira-

(2) A reissued or modified permit may include a schedule for
tion date is included in the permit..

Note: An interim perrnit limit is not necessarily a numerical effluent limitation ,
compliance with new or more stringent effluent limitations that History : Cr., Register, August, 1997, No . 500, eff, 9-1-97 .

~
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