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Decowdan (987 -

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD
REPEALING, RENUMBERING, RENUMBERING & AMENDING, AMENDING,
REPEALING & RECREATING, AND CREATING RULES

IN THE MATTER of repealing ch. NR 102 policy statement,
ss. NR 102,01(1l), 102.02(3)(d)1l. to 3. and (5)

and 102.03(1); renumbering ss. NR 102.01(2) to (10),

NR 102.02(title),(1),(2) and (4), 102.05(2) and

ss. NR 102,04 to 102.07; renumbering and amending

ss. 102.02(3)(intro.), (a) to (c¢), and (d){(intro.) and (e)
and 102.03 and 102.05(3) to (7); amending ss. NR 104.02(1). WR-10-87
(intro.) and (2)(b), (3)(a)(intro.) and 3.c, (b)(title),
104.06(2)(b) and 104.10(3)(b); repealing and recreating
ss. NR 104.,02(3)(a)2 d. & (b)2.c.; and creating

ss. NR 102,01, 102.02, 102.04(3), (6) & (7), 102.14, and
ch. 105 of the Wisconsin Administrative Code pertaining
to surface water quality criteria for toxic substances.

Analvsis Prepared by Department of Natural Resources

Statutory authority: ss. 144,025(2)(b) and 227.11(2)(a), Stats.
Statutes interpreted: ss. 144,025(1) and (2) and 147.04, Stats.

The proposed revisions to ss. NR 102.02 and 102.03 include the creation of
the several subcategories of aquatic life uses for Wisconsin's surface waters
and the development of criteria for each of these subcategories. The aquatic
species associated with each of these subcategories is the basis used to
establish the criteria necessary to protect those species. Modifications to
ch, NR 102 also include the creation of a use category for animal and human
uses such as water and fish consumption., Modifications to ch. NR 102 also
specify which categories of surface waters must meet the criteria established
under ch. NR 105 and specify criteria for substances which may impart
undesirable tastes or odors to surface waters or aquatic organisms ingested by
humans .

The current water quality standards for toxic substances set forth in ch.
NR 102 are only general narrative statements. The purpose of ch. NR 105 is to
establish specific numerical criteria to support the narrative standard found
in ch. NR 102 which prohibits toxic or harmful concentrations of substances in
surface waters. Chapter NR 105 establishes the procedures under which the
Department derives water quality criteria for toxic substances. Procedures
for deriving numerical criteria are set forth for substances which are acutely
or chronically toxic to aquatic life as well as wild domestic animals and for
substances which may adversely affect humans or may cause an increased risk of
cancer to humans. The numerical criteria for each of these substances are the
ambient concentrations necessary to protect surface waters. Water quality
criteria are used by the Department in a variety of programs for managing in
surface water quality. One use of these criteria is to develop and impose
water quality based effluent limitations. These limitations are more
stringent than categorical effluent limits.
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DRAFTER'S NOTE: Other Modifications to Ch. NR 102 are being proposed under
orders WR-47-87 and WR-45-87,

SECTION 1. Policy Statement With Reference to Chapters NR 102 to NR 104

(before s. NR 102.01) is repealed.

SECTION 2. NR 102.01(1) is repealed.

SECTION 3. NR 102.01(2) to (10) are renumbered NR 102.03(1) to (9).

SECTION 4. NR 102.01 is created to read: _

NR 102,01 PURPOSE. (1) The purpose of this chapter is to establish, in

conjunction with chs. NR 103 to 105, water quality standards for surface
waters of the state pursuant to s. 144.025(2)(b), Stats. This chapter
describes the designated use categories for such waters and the water quality
criteria necessary to support these uses. This chapter and chs. NR 103 to 105
constitute the water quality standards for the surface waters of Wisconsin.

(2) Water quality standards shall protect the public interest, which
includes the protection of public health and welfare and the present and
prospective uses of all waters of the state for public and private water
supplies, propagation of fish and other aquatic life ;nd wild and domestic
animals, domestic and recreational purposes, and agricultural, commercial,
industrial, and other legitimate uses. In all cases where the potential uses
are in conflict, water quality standards shall protect the general public

interest.



(3) Water quality standards serve aé a basis for developing and
iﬁplementing control strategies to achieve legislative policies and goals.
Water quality standards are the basis for deriving water quality based
effluent limitations. Water quality standards also serve as a basis for
decisions in other regulatory, permitting or funding activities that impact

water quality.

SECTION 5. NR 102.02(title), (1) and (2) are renumbered 102.04(title), (1)

and (2).

SECTION 6, NR 102.02(3)(intro.), (a) to (c) and (d){(intro.) are renumbered
102.04(4) (intro.), (a) to (d), and (4)(a) and (d), as renumbered, are amended

4

to read:

NR 102.04(4)(a)(title) Disselved—oxygen—Dissolved oxvgen. Except fex

233-72-as provided in par. (e) and s. NR 104.02(3), the dissolved oxygen

content in surface waters shall may not be lowered to less than 5 mg/iL at any

time.

NR 102.04(4)(d) (title) Qther substances. Unauthorized concentrations of

substances are not pérmitted that alone or in combination with other materials

present are toxic to fish or other aquatic life. The-determination—of—the

imelude—but not—be—limited—to+ Surface waters shall meet the acute and
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chronic criteria as set forth in or developed pursuant to ss., NR 105.05 and

05,06, Surface waters shall meet the criteria which correspond to the

appropriate fish and aquatic life subgategorx for the surface water, except as
provided in s, NR 104,02(3),.

SECTION 7. NR 102.02(3)(d)1. to 3. are repealed.

SECTION 8. NR 102.02(3)(e) is renumbered 102.04(4)(e) and (4)(e)(intro.) as

renumbered is amended to read:

NR 102.04(4)(e)(intro.)(title) Temperature and dissolved oxygen for cold

waters, Streams classified as trout waters by the department of natural
resources (Wisconsin Trout Streams, Publisatien—2l3-723)—shall publication

6-3600 (80)) or as great lakes or cold water communities may not be altered

from natural background b

temperature and dissolved oxvgen levels to such an extent that trout

populations are adversely affected.
SECTION 9. NR 102.02(4) is renumbered 102.04(5).
SECTION 10. NR 102.02(5) is repealed.

SECTION 11. NR 102.02 is created to read:

NR_102.02 APPLICABILITY, The provisions of this chapter are applicable to

surface waters of Wisconsin.



R
‘

47T

SECTION 12, NR 102.03(1) is repealed.
SECTION 13. NR 102.03(2) is renumbered 102.05(1)(a).

SECTION 14. NR 102.03(3) to (7) is réhumbered 102.05(2) to (6) and

NR 102.05(3)(d) and (6) as renumbered are amended to read:

NR 102.05(3)(d) Fer—eontaminants—other—than-heat—the96-hour—Timto

indigencuc—fich—and fish orpganiems Final acute values specified in or

developed pursuant to s. NR 105.05 for the fish and aquatic life subcategory

for which the receiving water is classified not being exceeded at any point in

the mixing zone.

NR_102.05(6) ANAIYTICAL PROCEDURES. Metheds—of-sample—preservation—and

{(a) The criteria in the Radiation Protection Code, s. HSS 157.15, Wis-

Adm—~Code shall apply to the disposal and permissible concentrations of

radioactive substances,
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(b) Methods used for analysis of samples shall be as set forth in ch. NR
219 unless alternative methods are specified by the department.

SECTION 15. NR 102.04 to 102.07 are renumbered NR 102.06 to 102.09.
SECTION 16. NR 102.04(3), (6), (7) and NR 102.14 are created to read:

NR 102.04(3) FISH AND OTHER AQUATIC LIFE USES. The department shall

‘classify all surface waters into one of the fish and other aquatic life

subcategories described in this subsection. Only those use subcategories
identified in pars. (a) to (d) shall be considered suitable for the protection
and propagation of a balanced fish and other aquatic life community as
provided in the federal water pollution control act amendments of 1972, P.L.
92-500; 33 U.S.C. 1251 et. seq.

(a) ~ Great lakes communities. This subcategory includes Lake Superior,
Lake Michigan and Green Bay including all bays, arms and inlets thereof and
including those tributaries which serve as a spawning area for anadromous fish
species.

(b) Cold water communities. This subcategory includes surface waters
except those in par. (a), capable of supporting a community of cold water fish
and other aquatic life, or serving as a spawning area for cold water fish
species. This subcategory includes, but is not restricted to, surface waters
identified as trout water by the department of natural resources (Wisconsin

Trout Streams, publication 6-3600(80)).
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(c) Warm water sport fish communities. This subcategory includes surface

waters capable of supporting a community of warm water sport fish or serving
as a spawning area for warm water sport fish.

(d) Warm water forage fish communities. This subcategory includes
surface waters capable of supporting an abundant diverse community of forage
fish and other aquatic life.

(e) Limited forage fish communities (Intermediate surface waters). This
subcategory includes surface waters of limited capacity and naturally poor
water quality or habitat. These surface waters are capable of supporting only
a limited commuﬂity of forage fish and‘other aquatic life.

(f) Limited aquatic life (Marginal surface waters). This subcategory
includes surface waters of severely limited capacity and naturally poor water
quality or habitat. These surface waters are capableée of supporting only a

limited community of aquatic life,

NR 102.04(6) STANDARDS FOR PUBLIC HEALTH AND WELFARE. All surface waters
shall meet the human threshold and human cancer criteria specified in or
developed pursuant to ss. NR 105.08 and 105.09, respectively. The applicable
criteria vary depending on whether the surface water is used for public
drinking water supplies and vary with the type of fish and other aquatic life
subcategory. All surface waters providing public drinking water supplies or
classified as great lakes, cold water, or warm water sport fish communities as
described in sub. (3) shall meet the taste and odor criteria specified in or

developed pursuant to s. NR 102,14.



(7) STANDARDS FOR WILD AND DOMESTIC ANIMALS. All surface waters shall be

classified for wild and domestic animal uses and meet the wild and domestic

animal criteria specified in or developed pursuant to s. NR 105.07.

NR 102 .14 TASTE AND ODOR CRITERION. (1) At certain concentrations,

substances may not be toxic to humans, but may impart undesirable taste or
odor to water or aquatic organisms ingested by humans. The taste and odor
criterion is derived to prevent substances from concentrating in surface
waters or accumdlating in aquatic organisms to a level which results in
undesirable tastes or odors to human consumers.

(2) The taste and odor criterion is derived as follows:

(a) For substances which impart tastes and odors to waters, the taﬁte and
odor criterion shall equal that threshold concentratlion (TC,) below which
objectionable tastes or odors to human consumers do not occur. Threshold
concentrations for substances imparting tastes and odors to water are listed

in Table 1.



Table 1

Threshold Concentrations (TC,) for Substances Causing Taste and Odor in Water

Substance

Acenaphthene
Chlorobenzene
2-Chlorophenol
3-Chlorophenol
4-Chlorophenol
Copper
2,3-Dichlorophenol
2,4-Dichlorophenol
2,5-Dichlorophenol
2,6-Dichlorophenol
3,4-Dichlorophenol
2,4-Dimethylphenol
Hexachlorocyclopentadiene
2-Methyl-4-Chlorophenol
3-Methyl-4-Chlorophenol
3-Methyl-6-Chlorophenol
Nitrobenzene
Pentachlorophenol
Phenol
2,3,4,6-Tetrachlorophenol
'2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Zinc

Threshhold Concentration (ugZL)l

20
20

0.

0.

0.
1000

e

wou;mwo

0
0
0
0.
0
400
1
1800
3000

20

30

30

' 300
1

1

2

5000

A threshold concentration expressed in micrograms per liter (ug/L) can be
converted to milligrams per liter (mg/L) by dividing the threshold

concentration by 1000.

(b) For substances which impart tastes or odors to aquatic organisms, the
taste and odor criterion shall be calculated as follows:

TOC = _IC;
BAF
Where: TOC =

BAF =

Taste and odor criterion in milligrams per
liter (mg/L).

Threshold concentration in milligrams of
substance per kilogram of wet tissue weight
(mg/kg) of the aquatic organism being
consumed below which undesirable taste and
odor is not detectable to human consumers as
derived in par. (d).

Aquatic life bioconcentration factor with
units of liter per kilogram (L/kg) as
derived in s. NR 105.10.
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(¢) The lower of the taste and odor criteria derived as specified in
pars. (a) and (b) is applicable to surface waters classified as public water
supplies. The taste and odor criteria derived as specified in par. (b) is
applicable to Great'Lakes, cold water, and warm water sport fish communities.

(d) Threshold concentrations for substances imparting tastes or odors to
water (TC,) other than those listed in Table 1 and threshold concentrations
for substances imparting tastes or odors to aquatic organisms (TC;) shall be

selected by the department using its best professional judgment.
SECTION 17. NR 104.02(1l)(intro.) is amended to read:

NR 104.02(1)(intro.) HYDROLOGIGC CLASSIFICATION. ' "Surface waters" as
defined in s. 302-03LH 102.03(6), may be classified according to their
hydraulic or hydrologic characteristics. For purposes of this chapter,
surface waters will be classified by the department into one of the following

categories:
SECTION 18. NR 104.02(2)(b) is amended to read:

NR 104.02(2)(b) Practices attributable to municipal, industrial,
commercial, domestic, agricultural, land development, or other activities
shall be controlled, so that waters regardless of their hydrologic and water

quality classifications meet the general aesthetic and acute toxicity

conditions in s. NR—1G2-02(1y 102.04(1).
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SECTION 19. NR 104.02(3)(a) (intro.) is amended to read:

NR 104.02(3) VARIANCE CATEGORIES. (a) Surfase—waters-not—supporting-a

Limited forage fish

communities (Intermediate surface waters):

SECTION 20. NR 104.02(3)(a)2.d. is repealed and recreated to read:

NR 104.02(3)(a)2.d. All other substances shall meet the acute and chronic
toxicity criteria for limited forage fish communities specified in or

developed pursuant to ss. NR 105.05 and 105.06.
SECTION 21. NR 104.02(3)(a)3.c. is amended to read:'

NR 104.02(3)(a)3.¢. In addition to the effluent limitations enumerated in
table 1 above, effluent limitations for these and any other substance

necessary to protect assigned uses shall be met, including water quality based

effluent limitations necessary to meet the criteria specified in or developed
pursuant to ss, NR 105.05 and 105.06 ﬁof limited forage fish commuﬁities.

SECTION 22. NR 104.02(3)(b)(title) is amended to read:

NR 104.02(3)(b) Limited aquatic life subcategory (marginal surface
waters):

SECTION 23. NR 104.02(3)(b)2.c. is repealed and recreated to read:

- 11 -



NR 104.02(3)(b)2.c. All other substances shall meet the acute and chronic
toxicity criteria for the limited aquatic life subcategory specified in or

developed pursuant to ss. NR 105.05 and 105.06.
SECTION 24, NR 104,02(3)(b)3.c. is amended to read:

NR 104.02(3)(b)3.c. In addition to the effluent limitations enumerated in
table 2 abe#e, effluent limitations for these and any other substance
necessary to protect assigned uses shall be met, including water quality based

limitations necessary to meet the criteria for limited aquatic life surface
water specified in or developed pursuant to ss, NR 105,05 and 105,06,

SECTION 25. NR 104.06(2)(b) is amended to read:

NR 104.06(2)(b) The following surface waters in the southeast district
shall meet the standards for fish and aquatic life except that the dissolved
oxygen shall may not be lowered to less than 2 mg/3L at any time, nor shaidt
may the membrane filter fecal coliform count exceed 1,000 per 100 mlL as a
monthly geometric mean based on not less than 5 samples per month nor exceed

89°F at any time at the edge of the mixing zones established by the department

‘under &+—NR—102-03L4+ s. NR 102.05(3);
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SECTION 26. NR 104.10(3)(b) is amended to read:

NR 104.10(3)(b) Newton creek from Stinson avenue to the mouth at Superior
Bay in the city of Superior, Douglas county is classified as a noncontinuous

stream. The water quality of Newton creek shall meet those criteria specified

in s—NR-102-02{L1)- s. NR 102.04(1), and shall be maintained at a dissolved

oxygen concentration of at least 5.0 mg/iL at all times. Superior Ba& shall
meet the standards for fish and aquatic life and recreational uses except that
the average total ammonia nitrogen concentration in the bay shoreward from Hog
Island shalt may not exceed 2.83 mg/iL. Determinations of average total
ammonia nitrogen concentration shall be based on samples taken at 4

representative locations.
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SECTION 27. Chapter NR 105 is created to read:

Chapter NR 105

Surface Water Quality Criteria for

Toxic Substances

NR 105.01 Purpose

NR 105.02 Applicability

NR 105.03 Definitions

NR 105.04 Deterﬁinat;Pn of adverse effects

NR 105.05 Acute toxicity criteria for fish and other aquatic life
NR 105.06 Chronic toxicity criteria for fish and other aquatic life
NR 105.07 Wild and domestic animal criterion

NR 105.08 Human threshold criterion

NR 105.09 Human cancer criterion

NR 105.10 Bioaccumrulation factor

NR 105.01 PURPOSE. The purpose of this chapter is to establish water
quality criteria and methods for developing criteria for toxic substances to
protect public health and welfare, the present and prospective use of all
gurface waters for public and private water supplies, and the propagation of

fish and aquatic life and wild and domestic animal life. This chapter also

- 14 -
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establishes how bioaccumulation factors used in deriving water quality
criteria for toxic and organoleptic substances shall be determined. Water
quality criteria are a component of surface water quality standards. This
chapter and chs., NR 102 to 104 constitute quality standards for the surface

waters of Wisconsin.

NR 105.02 APPLICABILITY. (1) EXISTING AND SITE-SPECIFIC CRITERIA. The
provisions of this chapter are applicable to surface waters of Wisconsin as
specified in chs. NR 102 to 104 and in this chapter. A criterion contained
within this chapter may be modified for a particular surface water segment or
body. A criterion may be modified if specific information is provided which
shows that the data used to derive the criterion does not apply and if
additional information is provided to derive a site specific criterion.
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 "Water Quality Standards Handbook" (USEPA, Office of Water
Regulations and Standards, Dec. 1983). Any criterion modified for
site-specific conditions shall be promulgated in ch. NR 104 before it can be
applied on a site specific basis.

(2) MODIFICATION OF CRITERIA. (a) The department may promulgate a less
stringent criterion or remove a criterion from this chapter when the
department determines that the previously promulgated criterion is more
stringent than necessary, or unnecessary for the protection of humans, fish
and other aquatic life or wild and domestic animal life. Such modification
ghall assure that the designated uses are protected and water quality

standards continue to be attained.
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(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 wild and domestic animal life.

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 protection 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 three 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 the continuation of an unreduced 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 organism, or which contributes to a reduced ability to respond to
an additional challenge. Adverse effects include toxicant-induced mutagenic,
teratogenic, or carcinogenic effects or impaired, developmental, immunological

or reproductive effects,
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(5) "Bioaccumulation factor" means the ratio of the concentration of a
substance in an aquatic organism to the concentration of the substance in
water to which the organism is exposed\regardless of whether the concentration
in the organism results solely from body contact with the water or from body
contact plus ingestion of food contaminated with the substance.

(6) "Bioconcentration factor" means the ratio of the concentration of a
substance in an aquatic organism to the concentration of the substance in
water to which the organism is exposed when the concentration in the organism
results solely from body contact with the water.

(7) "Carcinogen" means any substance listed in Table 9 or a substance for
which the induction of benign or malignant neoplasms has been demonstrated in:

(a) Humans; or

(b) Two mammalian species; or '

(c) One mammalian species, independently reproduced; or

(d) One mammalian species, to an unusual degree with respect to increased
incidence, shortened latency period, variety of site, tumor type, or decreased
age at onset; Or

(e) One mammalian species, supported by reproducible positive results in
at least 3 different types of short-term tests which are indicative of
potential oncogenic activity.

(8) "Chronic toxicity" means the ability of a substance to cause an
adverse effect in an organism which results from exposure to the substance for
a time period representing that substantial portion of the natural life

expectancy of that organism.



(9) "Chronic toxicity criterion" or "CTC" means the maximum four-day
concentration of a substance which ensures adequate protection of sensitive
species of aquatic life from the chronic toxicity of that substance and will
adequately protect the designated fish and aquatic use of the surface water if
not exceeded more than once every three years,

(10) ;ECSO" means a concentration of a toxie substance which causes an
adverse effect including mortality in 50% of the exposed organisms in a given
time period.

(11) 'LCSO" means a concentration of a toxic substance which is lethal to
50% of the exposed organisms in a given time period.

(12) 'LDSO" means a dose of a toxic substance which is lethal to 50% of
the exposed organisms in a given time period.

(13) *"Lipid-soluble substance" means a substance which is soluble in
nonpolar organic solvents and which tends to accumulate in the fatty tissues
of an organism exposed to the substance.

(14) "Lowest observable adverse effect level®™ or "LOAEL" means the lowest
tested concentration that caused an adverse effect in comparison with a
control when all higher test concentrations caused the same effect.

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

(16) *“Octanol/water partition coefficient" means the ratio ofvthe
concentration of a substance in the octanol phase to its concentration in the

aqueous phase of a 2-phase octanol/water system after equilibrium of the

substance between the 2 phases has been achieved.
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(17) "Steady state" means that an equilibrium condition in the body
burden of a substance in an organism has been achieved and is assumed when the
rate of depuration of a substance matches its rate of uptake.

(18) "Toxic substance" means a substance or mixture of substances which
through sufficient exposure, or ingestion, inhalation or assimilation by an
organis&, either directly from the environment or indirectly by ingestion
through the food chéin, will cause death, disease, behavioral or immunological
abnormalities, cancer, genetic mutations, or developmental or physiological
malfunctions, including malfunctions in reproduction or physical deformations,
in such organisms or their offspring.

(19) "Water quality parameter" means one of the indicators available for
describing the distinctive quality of water including, but not limited to,

hardness, pH, or temperature, .

NR 105,04 DETERMINATIdN OF ADVERSE EFFECTS. (1) Substances may not be
pPresent in surface‘waters at concentrations which adversely affect public
health or welfare, present or prospective uses of surface waters for public or
private water supplies, 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 three
years:

(a) The acute toxicity criterion as specified in s. NR 105.05, or

(b) The chronic toxicity criterion as specified in s. NR 105.06.
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(¢) The acute and chronic toxicity criteria for ammonia nitrogen shall be
determined on a case-by-case basis by the department for the appropriate
aquatic life use category.

(3) A substance shall be deemed to have adverse effects on wild or
domestic animal life if it exceeds the wild and domestic animal c:iterion 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

(¢) The taste and odor criterion as specified in s. NR 102.14,

(5) The determination of the criteria 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 Engineeri&g, 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 documents.

(d) "Public Health Related Groundwater Standards: Summary of Scientific
Support Documentation for NR 141.10", Wisconsin Department of Health and

Social Services, Division of Health, September 1985.
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(e) "Public Health Related Groundwater Standards - 1986: Summary of
Scientific 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 informationvpublished by EPA or any
other federal agency.

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

(6) When reviewing any of the referencés in sub. (5) to determine 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. indigenous 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

(¢) May consider biomonitoring information to determine the aquatic life
toxicity of complex mixtures of toxic substances in addition to the chemical

specific criteria specified in this chapter.

NR 105.05 ACUTE TOXICITY CRITERIA FOR AQUATIC LIFE (1) MINIMUM

DATABASE FOR ACUTE CRITERION DEVELOPMENT. (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
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freshwater animal in at least 8 different families provided that of the 8
species:

1. At least one is a salmonid fish,

2, At least one is a non-salmonid fish,

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

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

5. At least one is an insect (e.g., mayfly, dragonfly, damselfly,
stonefly, caddisfly, mosquito, midge).

6. For a substance, if all of the above families are not represented, an
acute toxicity criterion may not be developed for that substance.

(b) The acceptability of acute toxicity test results shall be judged
according to the guidelines set forth in section IV bf the United States
environmental protection agency'’s }985 "Guidelines for Deriving National
Numerical Water Quality Criteria for the Protection of Aquatic Organisms and
Their Uses".

(2) ACUTE TOXICITY CRITERIA FOR SUBSTANCES WITH TOXICITY 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) 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
available acute values.

(b) The SMAVs are ordered from high to low.
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» (c¢) Ranks (R) are assigned to the SMAVs from 1 for the lowest to N for
the highest. If 2 or more SMAVs are identical, successive ranks are
arbitrarily assigned.

(d) The cumulative probability (P) is calculated for each SMAV as
P=R/(N + 1). If N 15 19 or more, J=0.05. If N is less than 19 and greater
than 9, J=1/(N+1). If N is 9 or 1e$s, J=0.1.

(e) The (T) SMAVs (T=3 for N=6 or 7; T=4 for N=8 or greater) are selected
which have P closest to J. If there are less than 59 SMAVs, these will always
be the lowest SMAVs,

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

1. Let EV = sum of the (T) ln SMAVs,

EW = sum of the (T) squares of the ln SMAVs,
EP = sum of the (T) P values,

EPR = sum of the (T) square roots of P, and
JR = square root of J.

2. S = ((EW - (EV)%/T)/(EP-(EPR)3/T)) >,

3. L = (EV - S(EPR))/T.

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

5. Final Acute Value (FAV)= et

6. ATC = FAV/2.

(g) If, for a commefcially, recreationally or ecologically important
speciés, the geometric mean of the acute values from flow-through tests in
which the concentration of test material was measured is lower than the
galculated ATC, then that geometric mean is used as the ATC instead of the

calculated one.
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(h) Table 1 contains the acute toxicity criteria for fish and aquatic
life subcategories listed in s. NR 102.04(3) that are calculated using the
procedures described in this subsection for substances meeting the database
requirements indicated in sub. (1)(a).

(3) ACUTE TOXICITY 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 similarly 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) For each species for which comparable acute toxicity values are
available at 2 or more different values of the water quality parameter, a
least squares regression of the acute 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 commonly
documented relationship is that between hardness and acute 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 of this
subsection to illustrate this method. For relationships based on other water
quality parameters, 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
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of the normalized values for each species individually and for any combination
of species is 1.0,

(¢) For each species, the geometric mean of the available corresponding
water quality parameter values (X) is calculated 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 for any combination of
spgcies is 1.0.

(d) A least squares regression of all the normalized acute values on the
corresponding normalized values of the water quality parameter is performed to
obtain the pooled acute slope (V). If the coefficiené of determination, or r?
value, calculated from that regression is found not to be significant based on
a standard F-test at a 0,05 level, then the pooled acute slope shall be set
equal to zero. |

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

(f) For each species the species mean acute intercept (SMAI) is
calculated as e,

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

(h) Ranﬁs (R) are assigned to the SMAIs from 1 for the lowest to N for

the highest. If 2 or more SMAIs are identical, successive ranks are

arbitrarily assigned.

(i) The cumulative probability (P) is calculated for each SMAI as
P=R/(N + 1). If N is 19 or more, J=0.05. If N is less than 19 and greater

than 9, J=1/(N+1). If N is 9 or less, J=0.1.
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(j) The (T) SMAIs (T=3 for N=6 or 7; T=4 for N=8 or greater) are selected
which have P closest to J. If there are less than 59 SMAIs, these will always
be the lowest SMAIs.

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

1. Let EV = sum of the (T) ln SMAIs,

EW = sum of the (T) squares of the ln SMAIs,
EP = sum of the (T) P values,

EPR = sum of the (T) square roots of P, and
JR = square root of J.

2. § = ((BW - (E)¥/T)/(EP-(EPR)?/T))°">,

3. L = (EV - S(EPR))/T.

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

5. Final Acute Intercept (FAI) = e,

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

(1) The acute toxicity equation (ATE) is written as:

ATC = e(V In(water quality parameter) + 1ln ACI).

The ATE shall be applicable only over the range of water quality
parameters equivalent to the mean plus or minus two standard deviations using
the entire fresh water acute toxicity data base and the water quality
parameter transformation employed in par. (a). Additional information may be
used to modify those ranges.

(m) If, for a commercially, recreationally or ecologically important

species, the SMAI is lower than the calculated FAI, then that SMAI is used as

the FAI instead of the calculated omne.
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(n) Table 2 contains the acute toxicity criteria for the fish and aquatic
life subcategories listed in s. NR 102.04(3) that are calculated using the
procedures described in this subsection for substances meeting the database
requirements indicated in sub. (1)(a). Taﬁle 2A contains the water quality

parameter ranges calculated in par. (1).

NR 105,06 CHRONIC TOXICITY CRITERIA FOR FISH AND AQUATIC LIFE. (1)

MINIMUM DATABASE FOR CHRONIC CRITERION DEVELOPMENT., (a) To derive a chronic
toxicity criterion for aquatic life, the minimum information required shall be
results of acceptable chronic toxicity tests with one or more species of
freshwater animal in at least 8 different families provided that of the 8
species:

1. At least one is a salmonid fish,

2. At least one is a non-salmonid fish,

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

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

5. at least one is an insect (e.g., mayfly, dragonfly, damselfly,
stonefly, caddisfly, mosquito, midge).

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

(b) The acceptability of chronic toxicity test results shall be judged
according to the guidelines set forth in section Vi of the United States

environmental protection agency’s 1985 "Guidelines for Deriving National
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Numerical Water Quality Criteria for the Protection of Aquatic Organisms and
Their Uses".

(2) CALCULATION OF A CHRONIC CONCENTRATION. A chronic concentration is
obtained by calculating the geometric mean of the chronic lowest observable
adverse effect level and the chronic no observable adverse effect level.

(3) CHRONIC TOXICITY CRITERIA FOR SUBSTANCES WITH TOXICITY UNRELATED TO
WATER QUALITY PARAMETERS., If the chronic toxicity of a substance has not been
adequately shown to be related to a water quality parameter (i.e., hardness,
pH, temperature, etc.), the chronic toxicity criterion (CTC) is calculated
using the procedures specified in this subsection.

(a) 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 available chronic values. !

(b) The SMCVs are ordered from high to low.

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

(d) The cumulative probability (P) is calculated for each SMCV as
P=R/(N + 1). If N is 19 or more, J=0.05. If N is less than 19 and greater
than 9, J=1/(N+1). If N is 9 or less, J=0.1.

(e) The (T) SMCVs (T=3 for N=6 or 7; T=4 forbN-B or greater) are selected
which have P closest to J. If there are less than 59 SMCVs, these will always
be the lowest SMCVs,

(f) Using the selected SMCVs and Ps, the CTC is calculated using the
following:

1. Let EV = sum of the (T) ln SMCVs,
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EW = sum of the (T) squares of the 1ln SMCVs,
EP = sum of the (T) P values,

EPR = sum of the (T) square roots of P, and
JR = square root of J.

2. S = ((BW - (EV)2/T)/(EP- (ERR)2/T))°>.

3. L = (EV - S(EPR))/T.

4. A= (JR)(S) + L.

5. CTC = et

(g) 1If, for a commercially, recreationally or ecologically important
species, the geometric mean of the chronic values is lower than the calculated
CTC, then that geometric mean is used as the CTC instead of the calculated
one.

(h) Table 3 contains the chronic toxicity critekia for the fish and
aquatic life subcategories listed in s. NR 102.04(3) that are calculated using
the procedures described in this subsection for substances meeting the
database requirements indicated in sub. (1).

(4) CHRONIC TOXICITY CRITERIA FOR SUBSTANCES WITH TOXICITY RELATED TO
WATER QUALITY PARAMETERS. (a) If data are available on a substance to show
that chronic toxicity to 2 or more species is similarly related to a water
quality parameter (i.e., hardness, pH, temperature, etc.), the chronic
toxicity criterion (CTC) is calculated using the procedures specified in this
paragraph,

1. For each species for which comparable chroniec toxicity values are
available at 2 or more different values of the water quality parameter, a
}east squares regression of the chronic toxicity values on the corresponding

values of the water quality parameter 1s performed to obtain the slope of the
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curve that best describes the relationship. Because the most commonly
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 of this
subsection to illustrate this method. For relationships based on other water
quality parameters, no transformation or a different transformation might fit
the data better, 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 values is divided by the mean
for that species. This normalizes the chronic valqes so that the geometric
mean of the normalized values for each species individually and for any
combination of species is 1.0, '

3. For each species, the geometric mean of the available corresponding
water quality parameter values (X) is calculated and then each of the 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 for any combination of
species is 1.0.

4. Alleast squares regression of all the normalized chronic values on the
corresponding normalized values of the water quality 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 0.05 level, then the pooled chronic slope shall be

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

6. For each species the species mean chronic intercept (SMCI) is
calculated as e'.

7. The SMCIs are ordered from high to low.

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

9, The cumulative prdbabfiity (P) is calculated for each SMCI as P=R/(N +
1). If N is 19 or more, J=0.05. If N is less than 19 and greater than 9,
J=1/(N+1). If N is 9 or less, J=0.1.

10. The (T) SMCIs (T=3 for N=6 or 7; T=4 for N=8 or greater) are selected .
which have P closest to J. 1If there are less than 50 SMCIs, these will always
be the lowest SMCIs.

11, Using the selected SMCIs and Ps, the CTC is calculated using the
following:

a. Let EV = sum of the (T) ln SMCIs,

EW = sum of the (T) squares of the ln SMCIs,
EP = sum of the (T) P values,

EPR = sum of the (T) square roots of P, and
JR = square root of J.

b. S = ((BW - (EV)?/T)/(ER-(EBRYY/T)) .

c. L = (EV - S(EPR))/T.

d, A =JR(S) + L.

e. Chronic Criterion Intercept (CCI) = e*.
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12. The chronic toxicity equation (CTE) is written as:

CTC = e(V In(water quality parameter) + 1ln CCI).

The CTE shall be applicable only over the range of water quality
parameters equivalent to the mean plus or minus two standard deviations using
the entire freshwater chronic toxicity data base and the water quality
parameter trapsformation employed in subd. (1). Additional information may be
used to modify those ranges.

13. 1f, for a commercially, recreationally or ecologically important
species, the SMCI is lower than the calculated CCI, then that SMCI is used as
the CCI instead of the calculated one.

(b) Table 4 contains the chronic toxicity criteria for the fish and
aquatic life subcategories listed in s. NR 102.04(3) that are calculated using
the procedures described in this subsection for substances meeting the
database requirements indicated in sub., (1). Table 4A contains the water
quality parameter ranges calculated in par. (a)l.

(5) ACUTE-CHRONIC 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 concentration
from data considered under s. NR 105.05(1l) divided by the chronic
concentration from data calculated under sub. (1), subject to the following
conditions:

1. 1If the acute toxicity of a substance is related to any water quality
parameter, the acute-chronic ratio 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
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this paragraph shall be given to data from acute and chronic tests done by the
same author or reference in order to increase the likelihood of comparable
test conditions,

2, 1If 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-chroﬁic ratio used at specified values of the water quality parameters
shall be based on the ratios at values closest to that specified.

(c) A chronic toxicity criterion shall be calculated for a substance
under this subsection only if at least one acute-chronic ratio is available
for a freshwater vertebrate and a freshwater invertebrate, and if at least one
is a relatively sensitive freshwater species on an acute toxicity basis.

(d) 1f the acute toxicity of a substance 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 in order to increase the likelihood
of comparable test conditionms. ‘

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

(f) For a given substance, .if the SMACR appears to increase or decrease
as the species mean acute values (SMAV) 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 final acute value.
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(g) For a given substance, if no trend is apparent regarding changes in
SMACRs and SMAVs, the FACR shall be equal to the geometric mean of all
freshwater SMACRs available for that substance.

(h) For a given substance, the chronic toxicity criterion (CTC) shall be
equal to the final acute value (FAV) divided by the final acute chronic ratio
(FACR) . ‘ ‘

(1) Chronic toxicity criteria for the fish and aquatic life éubcategories
listed in s. NR 102.04(3) that are calculated using acute-chronic ratios are
listed in Table 5 for substances with acute to#icity unrelated to water
quality parameters and in Table 6 for substances with acute toxicity related
to water quality parameters. Eqﬁations listed in Table 6 are applicable over

the same range of water quality parameters as contained in Table 2A,
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Substance

Arsenic (+3)*
Chromium (+6)*
Mercury (+#2)*
Selenium (+4)*
Cyanide, free
Chlorine*
Aldrin

Gamma - BHC
Chlordane
Dieldrin

4,4" - DDT
Endosul fan
Endrin
Heptachlor
Toxaphene

Parathion

Great Lakes

363.8
14.2
1.53
58
22.4
18.4
1.9
1.32
1.06
1.33
G.43
0.169
0.101
0.396
0.61

0.08

Table 1

Acute Toxicity Criteria for Substances
With Toxicity Unrelated to Water Quality
, ¢in ug/L except where indicated)

Cold Water

363.8
14.2
1.53
58
22.4
18.4
1.94
1.32
1.06
1.33
0.43
0.169

0.101

0.396

0.81
0.08

Warm water
Sportfish

363.8
14.2

1.53

58

46.2
18.4
2.16
3.8
1.06
2.10
0.43

0.471

All Other Fish
and Aquatic Life
Subcategories

363.8
14.2
1.53
58

Note: * - Criterion listed is applicable to the ¥total recoversble* form except for chlorine which is
spplicable to the “total residual® form.
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Table 2
Acute Toxicity Criteria for Substances
With Toxicity Related to Water Quality
(all in ug/L)

Water Quality Parameter: Hardness (in ppm as CaCos)

ATC at Various

ATC = 'e(v InChardness) + Ln ACI) Hardness (ppm) Levels
v _ Ln ACI 50 100 200
Total Recoverable Cadmium:
Great Lakes 1.128 -3.828 1.79 3.92 8.57
Cold Water 1.128 -3.828 1.79 3.92 8.57
Warm Water Sportfish 1.128 -1.8291 13.25 28.95 63,27
All Others 1.128 -1.8291 13.25 28.95 43.27
Total Recoverable Chromium (+3):
Great Lakes 0.819 3.7627 1061 187 3301
Cold Water 0.819 3.7827 1061 1871 3301
Warm Water Sportfish 0.819 3.7627 1061 1871 3301
ALl Others 0.819 3.7627 1061 1871 3301
Total Recoverable Copper:
Great Lakes 0.9422 -1.53 8.63 16.58 31.85
Cold Water 0.9422 -1.531 8.63 16.58 31.85
Warm Water Sportfish 0.9422 -1.531% 8.43 16.58 31.85
All Others 0.9422 -1.531 8.463 16.58 31.85
Total Recoverable Lead: '
Great Lakes 1.273 -0.7321 69.96 169.1 408.6
Cold Water 1.273 ~0.7321 69.96 169.1 408.6
Warm Water Sportfish 1.273 -0.7321 . 69.96 169.1 408.6
ALl Others 1.273 -0.7321 69.96 169.1 408.6
Total Recoverable Nickel:
Great Lakes 0,846 3.08585 599.5 1078 1937
Cold Water 0.846 3.0865 599.5 1078 1937
Warm Water Sportfish 0.846 3.0865 599.5 1078 1937
All Others 0.846 3.0865 599.5 1078 1937
Total Recoverable Silver:
Great Lakes 1.169 ~4.6949 0.885 1.99 4.48
Cold Water 1.169 -4 .,6949 0.885 1.99 4,48
Warm Water Sportfish 1.169 -4.6949 0.885 1.99 4.48
ALl Others 1.169 ~4.6949 0.885 1.99 4,48
Total Recoverable Zinc:
Great Lakes 0.8473 0.7352 57.39 103.3 185.8
Cold Water 0.8473 0.8236 62.69 112.8 202.9
Warm Water Sportfish 0.8473 . 0.7352 57.39 103.3 185.8
ALl Others 0.8473 0.8236 62.69 112.8 202.9
Water Quality Paremeter: pH
ATC at Various
ATC = eV (PH) + In ACD pH (s.u.) levels
v in ACl 6.5 7.8 8.8
Pentachlorophenol :
Great Lakes 1,005 -4.7033 6.23 23.00 62.8
Cold Water 1.005 -4.7033 6.23 23.00 62.8
Warm Water Sportfish 1.005 -4.7033 6.23 23.00 62.8
6.23 23.00 62.8

All Others 1.005 -4,7033
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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 - 368
Chromium (+3) Hardness (ppm) 12 - 319
Copper Hardness (ppm) 14 - 448
Lead Hardness (ppm) 8 - 487
Nickel Hardness (ppm) 12 - 274
Silver Hardness (ppm) 15 - 260
zZinc Hardness (ppm) 10 - 364
Pentachlorophenol pH (s.u.) 6.5 - 8.8
Table 3

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

All Other Fish

Warm Water and Aquatic Life
Substance Great Lakes Cold Water Sportfish Subcategories
(Reserved) !
Table 4

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

Water Quality Parameter: MHardness (in ppm as CaC03)

crc = o(V nChardness) + in £l CTC at Various

Hardness Levels
Substance v cc1 50 100 200
(Reserved)
Table 4A

Water Quality Parameter Ranges for Substances
With Chronic Toxicity Related to Water Quality

Substance Parameter Applicable Range
. (Reserved)



Table 5
Chronic Toxicity Criteria
Using Acute-Chronic Ratios for Substances
With Toxicity Unrelated to Water Quality
(all in ug/L)

ALl Other Fish

Warmwater and Aquatic Life
Substance Great Lakes Coid Water Sportfish Subcategories
Arsenic (+3)* 153 153 153 153
Chromium (+6)* 9.74 9.74 9.74 9.74
Selenium (+4)* 7.07 7.07 7.07 7.07
Cyanide, free 4.96 4.96 4.96 4.96
Chlorine* 7.06 7.06 7.06 7.06
Gamma - BHC 0.335 0.335 0.877 0.877
Chlordane 0.188 0.188 0.188 0.188
Endosul fan 0.115 0.115 0.321 0.321
Toxaphene 0.01 0.01 0.01 0.01
Parathion 0.0141 0.0141 0.0141 0.0141

)
NOTE: * - Criterion listed is applicable to the “total recoverable" form except for chlorine which is
applicable to the “total residual™ form.
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Table 6
Chronic Toxicity Criteria
Using Acute-Chronic Ratios for Substances
With Toxicity Related to Water Quality
(all in uwg/L)

Water Quality Parameter: . Hardness (in ppm as Caco:,,)

CTC at Various

CIC = e(v tn(hardness) + n CCI) Hardness (ppm) Levels

Substance v ln CCI 50 100 200
Total Recoverable Cadmium:

Great Lakes 1.128 =5.9473 0.216 0.471 1.03

Cold Water 1.128 ~5.9473 0.216 0.471 1.03

Warm Water Sportfish 1.128 -5.9473 0.216 0.471 1.03

All Others 1.128 -5.9473 0.216 0.471 1.03
Total Recoverable Chromium (+3):

Great Lakes 0.819 0.2184 30.60 54.06 95.37

Cold Water 0.819 0.2184 30.60 54,60 95.37

Warm Water Sportfish 0.819 0.2184 30.60 54.60 95.37

All others 0.819 0.2184 30.460 54.60 95.37
Total Recoverable Copper:

Great Lakes 0.9422 -1.8956 5.99 11.51 22.12

Cold Water 0.9422 -1.8956 5.99 11.51 22.12

Warm Water Sportfish 0.9422 -1.8956 5.99 11.51 22.12

ALl Others 0.9422 -1.8956 5.99 11.51 22.12
Total Recoverable Lead: .

Great Lakes 1.273 -3.5511 4.17 10,09 24.38

Cold Water 1.273 -3.5511 4 10.09 24,38

Warm Water Sportfish 1.273 -3.5511 4,17 10.09 24.38

ALl Others 1.273 -3.5511 417 10.09 24.38
Total Recoverable Nickel:

Great Lakes 0.846 0.2956 36.79 66.13 118.9

Cold Water 0.846 0.2956 36.79 66.13 118.9

Warm Water Sportfish 0.846 0.2956 36.79 66.13 118.9

ALl Others 0.846 0.2956 34.79 66.13 118.9
Total Recoverable Silver:

Great Lakes 1.169 -4, 6949 0.885 1.99 4,48

Cold Water 1.169 -4,6949 0.885 1.99 4,48

Warm Water Sportfish 1.169 -4.,6949 0.885 1.99 4,48

All Others 1.169 -4, 6949 0.885 1.99 4,48
Total Recoverable Zinc:

Great Lakes 0.8473 0.0019 27.57 49.59 89.23

Cold Water 0.8473 0.0019 27.57 49.59 89.23

Warm Water Sportfish 0.8473 0.0019 27.57 49,59 89.23

All Others 0.8473 0.0019 27.57 49.59 89.23
Water Quality Parameter: pH

CTC at Various
crc = eV (PH) + In CCD) pH_(S.U.) Levels

Substance v ln CCl 6.5 7.8 8.8
Pentachlorophenol :

Great Lakes 1.005 -4. 9719 4.73 17.48 47.8
_ Cold uater 1.005 -4. 9779 4.73 17.48 47.8

Warm Water Sportfish 1.005 -4.9779 4.73 17.48 47.8

All Others 1.005 -4.9779 4.73 17.48 47.8
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NR 105.07 WILD AND DOMESTIC ANIMAL CRITERION. (1) The wild and domestic

animal criterion is the concentration of a substance which if not exceeded
protects Wisconsin’s wild and domestic animals from adverse effects resulting
from ingestion of surface waters of the state and from ingestion of aquatic
organisms taken from surface waters of the state. ’

(a) For any substance not shown in Table 7, the wild and domestic animal
criterion (WDAC) is the lowest species wild and domestic animal value (WDAV)
calculated pursuant to sub. (2).

(b) Table 7 contains the wild and domestic animal criteria calculated

according to the procedures of this chapter.

Table 7
Wild and Domestic Animal Criteria
Substance Criteria (all in ng/L)
DDT & Metabolites 0.15
Mercury 2.0
Polychlorinated Biphenyls 3.0%

*For purposes of regulating the discharge of PCB under ch. NR 106 the WDAC
shall apply according to the specific Aroclor criteria given below.

Aroclor 1248, 1254, 1260 3.0 ng/L
~Aroclor 1221, 1232, 1242 47.0 ng/L
Aroclor 1016 233.0 ng/L

If a discharge contains more than one Aroclor mixture or if the Aroclor
mixture in the discharge is unknown, the discharge will be regulated based on
the most toxic Aroclor mixture. In determining for a discharge the Aroclor
mixture present or the predominant Aroclor mixture, when more than one Aroclor
is present, the department may take into account factors such as: source of
the PCB Aroclor or Aroclor mixture, historical information, amount of
quantitative chemical information, quality of available data, and variability
of the data.
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(2)(a) The species wild and domestic animal value shall be calculated as
follows using information available from scientifically acceptable studies of

animal species exposed repeatedly to the substance via oral routes including

gavage:
WDAV = NOAEL x Wts x SSF
Wa + [Fp x BAF)
Where: WDAV = Wild and domestic amimal value in milligrams per liter

(mg/L) .

No observed adverse effect level in milligrams of

substance per kilogram of body weight per day

(mg/kg-d) as derived from mammalian or avian studies

or as specified in subs. (3) to (5).

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

Average daily volume of water in liters consumed per

.day (L/d) by the test animals or as specified in sub.

(6).

SSF = An uncertainty factor ranging between 0.01 and 1 to
account for differences in species sensitivity.

Fa = Average daily amount of food consumed by the test
animals in kilograms (kg/d) br as specified in sub.
(6).

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

NOAEL

&
£ >
>
o

(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 in question.

(¢) A species WDAV is calculated as the geometric mean of the WDAVs if
more than one WDAV is available for a species.

(3) In those cases in which a no observed adverse effect level (NOAEL) is
available from studies of mammalian or aviam species exposed repeatedly to the
substance via oral routes includigg gavage, but is available in units other
than mg/kg-d as specified in sub. (2), the following procedures shall be used

to express the NOAEL prior to calculating the wild and domestic animal value:
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(a) If the 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) 1If the NOAEL is given in milligrams of toxicant per kilogram of food
consumed (mg/kg), the NOAEL shall be multiplied by the average émount 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) 1In those cases in which a NOAEL is unavailable and a lowest observed
adverse effect level (LOAEL) is available from studies 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
uncertainty 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. 1If the LOAEL is available in units other than mg/kg-d,
the LOAEL shall be expressed in the same manner as that specified for the
NOAEL in sub. (3).

(5) For those substances for which a NOAEL or LOAEL is not available for

any species but an LD., has been derived from studies of animal species

50
exposed to the substance via oral routes including gavage, a NOAEL may be

estimated using an LD.. value and an appropriate ratio relating acute to

50
chronic effects considering the physicochemical and toxicokinetic properties
of the substance.

(6) If drinking or feeding rates are not given in the study or studies

from which a WDAV is being calculated, drinking (Wh) and feeding rates (Fyp)
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shall be calculated for laboratory rodents as specified in par. (a) and for
other mammalian or avian species by using the allometric equations given in
pars. (b) and (c).

(a) For studies done with laboratory rats or mice the following reference
shall be consulted: National Institute for Occupational Safety and Health,
1980, Registry of Toxic Effects of Chemical Substances.

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

1. F, - 0.0687 x (wt,)?82
Where: F,= Feeding rate of mammalian species in kilograms per
day (kg/d).
Wt,= Average weight in kilograms (kg) of the test
animals,
2. W, =0.099 x (W% .
Where: W,= Drinking rate of mammalian species in liters per
day (L/d). :

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

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

0.65
1. F, = 0.0582 (Wt
Where: F = Feeaing rate of avian species in kilograms per day
(kg/d).

Wﬁk- Average weight in kilograms (kg) of the test
animals.
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2. W, = 0.059 x (W)

Where: W,= Drinking rate of avian species in liters per day

(L/4d).

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

NR _105.08 HUMAN THRESHOLD CRITERION., (1) The human threshold criterion
(HTC) is the maximum concentration of a substance established to protect
huméns from adverse effects resulting from contact with or ingestion of
surface waters of the state and from ingestion of aquatic organisms taken from
surface waters of the state. Human threshold criteria are derived for those
toxic substances for which a threshold dosage or concentration can be
estimated below which no adverse effect or response is likely to occur.

(2) Human threshold criteria are listed in Table 8.

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

(a) The human threshold criterion shall be calculated as follows:

HIC = ADI x 70 kg x RSC
W, + (F, x BAF)
Where: HTC = Human threshold criterion in milligrams per liter
(mg/L) .

ADI = Acceptable daily intake in milligrams toxicant per
kilogram body weight per day (mg/kg-d) as specified
in sub. (4).

70 kg = Average weight of an adult male in kilograms (kg).

RSC = Relative source contribution factor used to account
for routes of exposure other than consumption of
contaminated water and aquatic organisms. In the
absence of sufficient data on alternate sources of
exposure, including but not limited to nmon-fish
diet and inhalation, the relative source
contribution factor shall be set equal to 0.8.
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Average per capita daily water consumption of 2
liters per day (L/d) for surface waters classified
as public water supplies or, for all other surface
waters, 0.01 liters per day (L/d) for exposure
through body contact or Ingestion of small volumes
of water during swimming or other recreational
activities.

Average per capita daily consumption of
sport-caught fish by Wisconsin anglers equal to
0.02 kilograms per day (kg/d).

Aquatic organism bioaccumulation factor with units
of liter per kilogram (L/kg) as derived in s. NR
105.10.
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Table 8
Human Threshold Criteria
(mg/L unless specified otherwise )

Public Water Supply Non-public Water Supply

Warm Water Forage
and Limited Forage
Fish Communities
and Limited

Warm Water
Sport Fish

Warm Water

Sport Fish Cold Water Great Lakes Cold Water

Substance Communities Communities Communities Communities Communities Aquatic Life
Acrolein 0.23 0.1 6.1 0.47 0.14 87
Antimony 0.12 0.12 0.12 7.8 7.8 24
Bis(2-chloroiso- 0.027 0.026 0.026 1.1 0.36 5.6
propyé) ether
Cadmi um 0.01 0.01 0.01 0.082 0.082 2.8
Chlorobenzene 1.1 0.94 0.95 14 4.4 240
Chromium ("'3)2 140 140 140 9500 9500 29000
Chromium (+6) 0.05 0.05 0.05 9 9 27
Cyanide, total 0.6 0.6 0.6 40 40 120
1,2-Dichlorobenzene 2 1.4 1.4 10 3 500
1,3-Dichlorobenzene 2.1 1.5 1.6 13 4 500
cis-1,2-Dichloroethene 0.28 0.27 0.27 15 5.4 56
trans-1,2-Dichloroethene 0.28 0.27 0.27 15 5.4 56
2,4-Dichlorophengtl 2.2 1.4 1.4 10 2.9 560
Dichloropropenes 0.069 0.066 0.066 3.2 1.1 14
Di-2-ethylhexyl phthalate 1 5.8 5.9 30 8.9 3400
Diethyl phthalate 270 170 170 1100 330 70000
Dimethyl phthalate 240 180 190 1700 530 56000
Di-n-butyl phthalate 23 13 13 65 ' 19 7000
4,6-Dinitro-o-5resol 0.01 0.0095 " 0.01 0.22 0.07 2.2
Dinitrophenols 0.055 0.054 0.054 3 1.1 1
Endosul fan 0.051 0.022 0.023 0.096 0.028 22
Endrin (ug/L) 0.065 0.02 0.021 0.069 0.02 250
Ethylbenzene 2.1 1.4 1.4 10 3 540
Fluoranthene (ug/L) 28 9.1 9.3 32 9.5 41000
Hexachlorocyclopentadiene 0.16 0.16 0.16 7.1 2.5 33
Isopgorone 4.1 3.9 3.9 170 59 840
Lead 0.05 0.05 0.05 0.05 0.05 0.05
Mercury (ug/L) 0.079 0.079 0.079 0.08 0.08 880
Nickel 0.17 0.17 0.17 0.46 0.46 56
Nitrobenzene 15 15 15 540 180 3200
Pentachlorobenzene 0.046 0.015 0.015 0.051 0.015 93
Pentachlorophenol 0.84 0.76 0.76 17 5.4 180
Phenol o 2.8 2.7 2.7 160 58 560
Selenium 0.01 0.01 0.01 0.17 0.17 5.6
Silver (ug/L) 6.4 6.4 6.4 430 430 1300
1,2,4,5-Tetrachloro-
benzene (ug/L)} 24 7.9 8.1 28 8.4 28000
Thallium (ug/L) 6.5 6.5 6.5 1" 1 3000
Toluene - 8.9 7.6 7.6 110 34 1900
1,1,1-Trichloroethane 0.2 0.2 0.2 33 1" 200
2,4,5-Trichlorophenotl 1.6 0.79 0.81 3.7 1.1 560

1

liter (mg/L) by dividing the criterion by 1000.

A human threshold criterion expressed in micrograms per liter (ug/L) can be converted to milligrams per

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).
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(b) For surface 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 109 or
the July 8, 1987 Federal Register (52 FR 25690), the MCL shall be used as the
human threshold criterion.

(4) The acceptable daily intake (ADI) referenced in sub. (3) represents the
maximum amount of a substance which if ingested daily for a 1ifetiﬁe results in
" no adverse effects to humans. Paragraphs (a) to (c¢) list methods for determining
the acceptable daily intake.

(a) The department shall review available references for acceptable daily
intake or equivalent values, such as a reference dose (RfD) as used by the U.S.
environmental protection agency, and for human or animal toxicological data from
which an acceptable daily intake 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 is available, the department may
derive an acceptable daily intake by using as guidance procedures presented by
the U.S. environmental protection agency in "Water Quality Critéria Documents;
Availability" (45 FR 79318, November 28, 1986). Additional guidance for deriving
acceptable daily intakes from toxicological data are given in subds. 1 to 4.
Alternate procedures may be used if supported by credible scientific evidence.

1. No observable adverse effect levels (NOAELs) and lowest observable
adverse effect levels (LOAELs) from studies of humans or mammalian test speéies
shall be divided by an uncertainty factor to derive an acceptable daily intake.
Uncertainty factors reflect uncertainties in predicting acceptable exposure
%evels for the general human population based upon experimental animal data or

limited human data. Factors to be considered when selecting an uncertainty
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factor include, but are not limited to, interspecies and individual variations in
response and susceptibility 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 animals with results of studies of
human ingestion not available or insufficient (e.g., acute exposure only). This
represents an additional 10-fold uncertainty factor in extrapolating data from
the average animal to the average human.

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 factor of between 1 and 10 depending on the
severity of the adverse effect when deriving an acceptable daily intake 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 intake for a substance which the U.S. envirommental protection agency

- 48 -



classifies as a "group C" carcinogen, but which is not defined as a carcinogen
in s. NR 105.03(7).

2. Results from studies of humans or mammalian test species used to
derive acceptable daiiy intakes shall have units of milligrams of toxicant per
kilogram of body weight per day (mg/kg-d). When converting study results to
the required units, a water consumption of 2 liters per day (L/d) and a body
weight of 70 kilograms (kg) is assumed for humans. The following examples and
procedures illustrate the conversion of units:

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

b. Results from animal studies which are expressed in milligrams of
toxicant per liter of water consumed (mg/L) are converted to mg/kg-d by
‘multiplying the results by the daily average volume of water coﬁsumed 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 milligrams 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 average weight of
the test animals in kilograms (kg).

d. If a study 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 Occupational Safety and Health, 1980,
Registry of Toxic Effects of Chemical Substances, may be used to convert

units.
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e. Results from animal studies in which test animals were not exposed to
the toxicant each day of the test period shall be multiplied 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 administration 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 from which an acceptable daily intake can be derived, the
department may use the following documents 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 qupect Development
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 reliable.

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 selection of the appropriate data.

(¢) Using sound scientific judgment, the department shall select an
acceptable daily intake as derived in pars. (a) and (b) for calculation of the
human threshold criterion. When selecting an acceptable daily intake, the
erartment shall adhere to the following guidelines unless a more appropriate

procedure is supported by credible scientific evidence:
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1. Acceptéble daily intakes based on human sﬁudies are given preference
to those based on animal studies.

2, VWhen deriving an acceptablée daily intake from animal studies
preference is given to chronic studies involving oral routes of exposure,
including gavage, over a significant portion of the animals’ life séan. If
acceptable studies using oral exposure routes are not available, acceptable
daily intakes derived from studies using alternate exposure routes, such as
inhalation, may be used.

3. When 2 or more acceptable daily intake values are available and have
been derived from studies having equal preference as defined in subd. 1 and
2., the lowest acceptable daily intake is generally selected. If the
acceptable daily intake values differ significantly, the department may
consult with experts outside of the department for guidance in the selection

of the more appropriate acceptable daily intake.

NR_105.09 HUMAN CANCER CRITERION. (1) The human cancer 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
from ingestion of aquatic organismsktaken 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(7).

(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
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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.

(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:
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Table ¢ 1
Human Cancer Criteria (ug/L unless specified otherwise')

Public Water Supply Non-public Hater Supply

Warm Water Forage
and Limited Forage

Warm Water Warm Water Fish Communities
Sport Fish Cold Water Great Lakes Sport Fish Cold Water and Limited

Substance Communities Communities Communities Communities Communities Aquatic Life
Acrylonitrile 0.56 0.44 0.44 4.7 1.4 130
Aldrin éng/L) 0.54 0.17 0.17 0.57 0.17 6100
Arsenic 50 .50 50 50 50 50
alpha-BHC 0.07 0.033 0.034 0.15 0.045 26
beta-BHC 0.12 0.059 0.06 0.27 0.079 46
gamma-BHC (lindane) 0.14 0.067 0.068 0.3 0.09 53
BHC, teshnical grade 0.094 0.044 0.045 0.2 0.06 35
Benzene” 5 5 5 140 45 1300
Benzidine (ng/L) 1.1 0.64 0.65 3.8 1.1 300
Benzo(a)pyrene 0.023 0.023 0.023 0.1 g1 6.1
Beryltium 0.033 0.033 0.033 0.2 0.2 7.9
Bis(2-chloroethyl) ether 0.3 0.28 0.28 8.8 2.9 61
Bis(chloromethyl) ether (ng/L) 0.037 0.037 0.037 3.4 1.5 7.5
Carbon tetrachloride 2.5 2.1 2.1 31 10 540
Chlordane (ng/L) 4.3 1.3 1.3 4.4 1.3 54000
Chloroethene (vinyl chloride) 0.15 0.15 0.15 10 3.7 30
Chloroform(trichloromethane) 1.9 1.8 1.8 87 31 380
4,4'-DDT (ng/L) 0.14 0.042 0.043 0.14 0.042 8300
1,4-Dichlorobenzene 15 1" 11 100 30 3500
3,3'-Dichlorobenzidine 0.09 0.038 0.039 0.1% 0.047 41
1,2-Dichloroethane 3.8 3.7 3.7 370 170 760
1,1-Dichloroethene 2.3 2.1 2.1 48 15 480
Dichloromethane (methylene

chloride) 48 47 47 3600 1400 9600
Dietdrin (ng/L) 0.54 0.17 0.17 0.57 ©0.17 2300
2,4-Dinitrotoluene 9.2 8.6 8.6 260 85 1900
1,2-Diphenylgydrazine 0.39 0.28 0.28 2.4 0.74 91
Halomethanes 1.9 1.8 1.8 87 3 380
Heptachlor (ng/L) 1.4 0.41 0.42 1.4 0.42 16000
Hexachlorobenzene (ng/L) 5.3 1.6 1.6 5.5 1.6 41000
Hexachlorobutadiene 4.4 4.2 4.2 160 53 900
Hexachloroethane 18 1" 1" 65 19 4900
N-Nitrosodiethylamine (ng/L) 8 8 8 1100 670 1600
N-Nitrosodimethylamine 0.013 0.013 0.013 1.8 1 2.7
N-Nitrosodi-n-butylamine 0.063 0.059 0.059 1.9 0.64 13
N-Nitrosodiphenylamine 45 24 24 120 36 14000
N-Nitrosopyrrolidine 0.16 0.16 0.16 29 23 33
Polychloginated biphenyls

(ng/L) 0.49 0.14 0.15 0.49 0.15 16000
Polynuclear Argmatic

Hydrocarbons 0.023 0.023 0.023 .04 0.1 6.1
2,3,7,8-Tetrachloro-

dibenzo-p-dioxin (pg/L) 0.097 0.03 0.03 0.1 0.03 450
1,1,2,2-Tetrachloroethane 1.7 1.6 1.6 64 22 350
Tetrachloroethene 5.8 4.6 4.6 49 15 1300
Toxaphene (ng/L) 5.6 1.7 1.7 5.7 1.7 62000
1,1,2-Trichloro§thane 5.8 5.3 5.3 140 &6 1200
Trichloroethene 5 5 5 340 110 3600

9 4.1 4.2 18 5.4 3600

2,64,6-Trichlorophenol

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

Human cancer criteria for arsenic equal the maximum contaminant level.



For this substance the human cancer criteria for public water supply receiving water classifications equal

the maximum contaminant level pursuant to s. NR 105.09(4)(b).

Human cancer criteria for halomethanes are applicable to any combination of the following chemicals:
bromomethane (methyl bromide), chloromethane (methyl chloride), tribromomethane (bromoform),
bromodichloromethane (dichloromethy! bromide), dichlorodifluoromethane (fluorocarbon 12) and
trichloroftuoromethane (fluorocarbon 11). N

For purposes of regulating the discharge of polychlorinated biphenyls (PCB) under ch. NR 106, the human
cancer criteria for PCB shall apply only to Aroclors 1254 and 1260. In determining for a discharge the
Aroclor mixture present or the predominant Aroclor mixture, when more than one Aroclor is present, the
department may take into account factors such as: source of the PCB Aroclor or Aroclor mixture, historical
information, amount of quantitative chemical information, quality of available data, and variability of the
data. 1f a discharge contains more than one Aroclor mixture or if the Aroclor mixture in the discharge is
unknown, the discharge will be regulated based on the most toxic Aroclor mixture.

Human cancer criteria for polynuclear aromatic hydrocarbons are applicable to any combination of the
following chemicals: benzo(a)anthracene (1,2-benzanthracene), benzo(b)fluoranthene (3,4-benzofluoranthene),
benzo(g,h,i)perylene (1,12-benzoperylene), benzo(k)fluoranthene (11,12-benzofluoranthene), chrysene,
dibenzo(a,h)anthracene (1,2,5,6-dibenzanthracene), indeno(1,2,3-cd)pyrene, phenanthrene and pyrene.
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HCC = __RAI x 70 kg
W, + (F, x BAF)

Where: HCC = Human cancer criterion in milligrams per liter
(mg/L).

RAT = Risk associated intake in milligrams 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). .
70 kg = Average weight of an adult male in kilograms
(kg) .
Wy = Average per capita daily water consumption of

2 liters 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.

Fy= Average per capita daily consumption of
sport-caught fish by Wisconsin anglers equal
to 0.02 kilograms per day (kg/d).

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

(b) For surface waters classified as public water supplies, if the human
cancer criterion for.a toxic substance as calculated in par. (a) exceeds the
maximum contaminant level (MCL) for that substance as specified in ch. NR 109
or the July 8, 1987 Federal Register (52 FR 25690), the MCL shall be used as
the human cancer criterion.

(5) The risk associated intake (RAI) referenced in sub. (4) represents
the maximuh 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 of 100,000, Methods for deriving the risk associated intake are

specified in pars. (a) to (4).
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(a) The department shall review available references for acceptable human
and animal studies from which the risk associated intake 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 "Guidelines for Carcinogen Risk Assessment" (FR 51 33992,

September 24, 1986) as guidance for judging gcceptability. Suitable
references for review include, but are not limited to, those presented in s.
NR 105.04(5).

(b) 1If an acceptable human epidemiologic study is available, contains
usable exposure data, and indicates a carcinogenic effect, the risk associated
intake shall be set equal to the lifetime aver#ge 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 intake derived
from the studies is generally used to calculate the human cancer criterionm,

If the risk associated intake values differ significantly, tﬁe 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 intake shall be derived from available studies which use mammalian
test species and which are judged acceptable. Hethodé for deriving the risk
associated intake are specified in subds. 1. to 4.

1. A linear, non-threshold dose-response relationship as applied by the
U.S. environmental protection agency in "Water Quality Criteria Documents;

Availability” (45 FR 79318, November 28, 1980) shall be assumed unless a more
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appropriate dose-response relationship or extrapolation model is supported by
credible scientific evidence.

Note: The linear non-threshold dose-response model used by the U.S.
environmental protection agency provides an upper-bound estimate (i.e., the
one-sided 95 percent 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 intake shall be calculated using the following equation:

RAI = 1 x 0,00001
q,*
Where: RAI = Risk associated intake in milligrams toxicant
per kilogram body weight per day (mg/kg-d).
0.00001 = Incremental risk of human cancer equal to one
in 100,000. |
q*= Upper 95% confidence limit (one-sided) of the
carcinogenic potency factor in days per
milligram toxicant per kilogram body weight
(d-kg/mg) as derived from the procedures

referenced in subd. 1 and the guidance
presented in subd. 3.

3. The department shall adhere to the following guidance 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 credible scientific evidence:

a. If 2 or more mammalian studies are judged acceptable, but vary in
either species, strain or sex of the test amimals, or in tumor type or site,
the study giving the greatest carcinogenic potency factor shall be used.
Studies which produce a spuriously high carcinogenic potency factor due to the

use of a small number of test animals may be excluded,
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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 carcinogenic potency

'factors derived from each study shall be used.

_c. If in an acceptable study, tumors were induced at more than one site,
the number of animals with tumors at one or more of the sites shall be used as
incidence data when deriving the cancer potency factor.

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

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. 1f 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. VWhen 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 department for guidance in the
selection of the appropriate study.

(d) If both a human epidemiologic study and a study of mammalian test
species are judged 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 study. 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
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department may consult with experts outside of the department for guidance in
the selection of the appropriate study.

(6) For informational purposes, the department shall maintain a
comprehensive list of known or suspected human carcinogens. This list shall be
updated at least yearly. Whenever the National Toxicology Program or the
International Agency for Research on Cancer determines that aroclors of PCB
other than those in footnote 5 of Table 9 are carcinﬁgens, the department shall
enact amendments to this section under s. 227.24, Stats.,‘(emergency rule) to
regulate those additional aroclors as human carcinogens under this section.

NR 105.10 BIQACCUMULATION FACTOR. (1) The bioaccumulation factor used to

derive wild and domestic animal, human threshold, human cancer and taste and
odor criteria is determined as specified in pars.‘(a) to (d):

(a) Bioaccumulation factors shall be calculated' from field data if the
following conditions are met:

1. Data are available to show that the concentration of the substance in
the water to which the aquatic organism was exposed remained'reasonably constant
over the range of territory inhabited by the organism long enough for the
concentration of the substance in the aquatic organism to reach a steady state.

2. Competing mechanisms for removal of the substance from solution did not
markedly affect the bioavailability of the substance.

3. The concentration of the substance to which the organism was exposed is
less than the lowest concentration causing any adverse effects on the organism,

(b) Bioaccumulation factors shall be derived from laboratory tests by

setting the bioaccumulation factor equal to the bioconcentration factor if the

following conditions are met:
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1. The bioconcentration factor was calculated from measured
concentrations of the substance in the test solution and of the substance and
its metabolites in the test organism.

2. The laboratory test was of sufficient duration for thé concentration
of the substance in the aquatic organism to have reached a steady state. In
the absence of a laboratory test of sufficient duration, the bioconcentration
factor may be calculated from a laboratory test with a duration equal to or
greater than 28 days or from the laboratory test with the longest duration
greater than 28 days if more than one test is available for the same species.

3. The concentration of the substance to which the test organism was
exposed was less than the lowest concentration causing any adverse effects in
the organism. '

4, 1If more than one bioconcentration factor for'the same aquatic species
is available, the geometric mean of the bioconcentration factors is used.

5. The bioconcentration factor was calculated on the basis of wet tissue
weights. If bioconcentration factors based on wet tissue weights are not
available, a bioconcentration factor calculated using dry tissue weights may
be converted to a wet tissue weight basis by multiplying the dry weight
bioconcentration factor by 0.1 for plankton and by 0.2 for individual species
of fishes and invertebrates.

(¢) In the absence of any bioaccumulation factors derived from field data
as.specified in par. (a) or laboratory tests as specified in par. (b), the
biocaccumulation factor for lipid-soluble substances shall equal the

bioconcentration factor calculated as follows:
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10g10 BCF = (0.79 10810 KOW) - 0.4
Where: logyp = Logarithm base 10,

BCF = Bioconcentration factor at approximately 6%
lipids.

Kew = The octanol/water partition coefficient which
if not available from laboratory testing may be
calculated from structure-activity
relationships or available regression
equations.

Note: The above equation may be inappropriate for a

chemical with a molecular weight greater than 600 or a

log Kow greater than 6.5, or which is readily metabolized

by fish.

(d) For lipid-soluble substances, bioaccumulation factors are assumed to
be directly proportional to the percent lipids from one tissue to another and
from one aquatic species to another.

(2) The biocaccumulation factors derived in sub' (1) shall be used to
calculate water quality criteria for a substance as specified in pars. (a) and
(b):

(a) To derive a wild and domestic animal criterion as described in s.

NR 105.07, the geometric mean of all available whole body bioaccumulation
factors (BAF) derived according to sub. (1)(a) or (b) for aquatic species
shall be used. In addition, the geometric mean for all available plant
bioaccumulation factors derived according to sub. (1l)(a) or (b) for aquatic
plants shall be calculated and compared to the geometric mean BAF derived for
vertebrates and multicellular invertebrates. If the BAF calculated for plants
is greater than the BAF calculated for vertebrates and multicellular
invertebrates, the plant BAF shall be used. 1In the absence of any

biocaccumulation factor measured from field studies as described in sub. (1)(a)

or lab studies as specified in sub. (1)(b), the biocaccumulation factor for
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lipid-soluble substances may be calculated as specified in sub. (1)(e).
Additional considerations in deriving bioaccumulation factors include:

1. For lipid-soluble substances, an edible portion bioaccumulation
factor may be converted to a whole body bioaccumulation factor for a fish or
shellfish species by multiplying the edible-portion bioaccumulation factor by
the ratio of the percent lipid in the whole body to the percent lipid in the
edible portion of the same species. ‘

2. For lipid-soluble substances, a bioaccumulation factor calculated as
described in sub. (1)(c) is assumed to be proportional to 6% lipids and may be
converted to a whole body biocaccumulation factor by multiplying the calculated
bioconcentration factor by the ratio of the percent lipid in the whole body to
6.

3. For inorganic substances, the biocaccumulation factor is set equal to
the geometric mean of all available aquatic species whole body biocaccumulation
factors.

(b) To derive a human threshold criterion or a human cancer criterion as
described in ss. NR 105.08 and 105.09, respectively, or a taste and odor
criterion as described in s. NR 102.14, the bioaccumulation factor is
calculated as follows:

1. Preference shall be given to bicaccumulation fgctors derived from
field data as specified in sub. (1)(a) over those derived from laboratory
tests as specified in sub., (l)(b). Bioaccumulation factors derived from
octanol/water partition coefficients as specified in sub. (1)(c) shall be used
only if bioaccumulation factors derived from field data or laboratory tests
are not available.

- 2. For lipid-soluble substances the bioaccumulation factor is calculated

by multiplying the geometric mean of all available aquatic species
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bicaccumulation factors adjusted for percent lipids by either 1.3 for warm water
sport fish communities, 4.4 for cold water communities, or 4.3 for great lakes
communities. Bioaccumulation factors are adjusted for percent lipids by
dividing the whole body or edible portion biocaccumulation factor of an aquatic
species by the percent lipids in the whole or edible portion of the same
species. A bioaccumulation factor calculated as described in sub. (1)(c) is
adjusted for percent lipids by dividing the bioconcentration factor by 6.

3. For inorganic substances, the bloaccumulation factor is set equal to
the geometric mean of all available aquatic specles edible portion
bioaccumulation factors. If edible portion biocaccumulation factors are not
available, whole body biocaccumulation factors may be used.

4, For warm water forage, limited forage and limited aquatic life

communities the bioaccumulation factor is set equal to zero.

The foregoing rules were approved and adopted by the State of Wisconsin Natural

Resources Board on December 15, 1988.
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The rules shall take effect the first day of the month following publication
in the Wisconsin Administrative Register as provided in s. 227.22(2)(intro.),

Stats.

Dated at Madison, Wisconsin

STATE OF WISCONSIN NATURAL RESOURCES

By

C. D. Besadny, Secretary

(SEAL) .

PERM\NR105.jrs

12/12/88

PC22
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Carroll D. Besadny
Secretary

BOX 7921
MADISON, WISCONSIN 53707

File Ref:
December 22, 1988 v 8250

Mr. Orlan L. Prestegard
Revisor of Statutes
Suite 702 '

30 W. Mifflin Street
Madison, WI

Dear Mr. Prestegard:

Enclosed are two copies, including one certified copy, of State
of Wisconsin Natural Resources Board order No. WR-10-87. These
rules were reviewed by the Assembly Committee on Natural
Resources, the Senate Committee on Urban Affairs, Energy,
Environmental Resources and Elections, and the Joint Committee
for Review of Administrative Rules pursuant to s. 227.19, Stats.
A summary of the final regulatory flexibility analysis and
comments of the legislative review committees is also enclosed.

You will note that this order takes effect following publication.
Kindly publish it in the Administrative Code accordingly.

Sincerely,

. b, L‘é/;/\/\_f
C. DA _Begsadny
Secretary

N0l101l-1

Encs.




