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Chapter NR 106

PROCEDURES FOR CALCULATING WATER QUALITY BASED EFFLUENT LIMITATIONS FOR
TOXIC AND ORGANOLEPTIC SUBSTANCES DISCHARGED TO SURFACE WATERS

NR 106.01 Purpose
NR 106.02 Applicability'	 .
NR 106.03 Definitions
NR 108.04 General
NR 106.05 Determination of the necessity for water quality based

effluent limitations for toxic and organoleptic substances
NR 106.06 Calculation of water quality based effluent limitations for

toxic and organoleptic substances
NR 106.07 Application of water quality based effluent limitations in

permits

NR 106.01 Purpose. One purpose of this chapter is to
specify how the department will calculate water quality
based effluent limitations under s. 147.04 (5), Stats., for
toxic and organoleptic substances and whole effluent tox-
icity. The other purpose of this chapter is to specify how
the department will decide if and how these limitations
will be included in Wisconsin pollution discharge elimina-
tion system (WPDES) permits. Water quality based efflu-
ent limitations for toxic and organoleptic substances are
needed to assure attainment and maintenance of surface
water quality standards as established in accordance with
s. 144.025 (2) (b), Stats., and as set forth in chs. NR 102 to
105.

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

NR 106.02 Applicability. The provisions of this chapter
are applicable to point sources which discharge waste-
water containing toxic or organoleptic substances to sur-
face waters of the state.

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

NR 106.03 Definitions. The following definitions are ap-
plicable to terms used in this chapter.

(1) "Biologically based design flow" means a receiving
water design flow to protect fish and aquatic Iife for which
both the duration of exposure is expressed in days and the
allowable frequency of excursion is expressed in years. An
example of a biologically based design flow is a 4-day 3-
year design flow which corresponds to the lowest 4-day
average'flow that will limit excursions from any water
quality criteria to no more than once in 3 years.

(2) "Dynamic models" means computer simulation mod-
els which use real or derived time series data to predict a
time series of observed or derived receiving water concen-
trations. Methods include continuous simulation, Monte
Carlo simulations, or other similar statistical or determin-
istic techniques.

(3) "ECbO" means the concentration of a toxic substance
which causes an adverse effect including mortality to 50%
of the exposed organisms in a given time of observation.

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

NR 106.08 Determination of the necessity for whole effluent toxicity
testing requirements and limitations

NR 108.09 Calculation of whole effluent toxicity limitations
NR 108.10 Exclusions
NR 106.11 Multiple discharges
NR 106.12 Limitations for ammonia nitrogen
NR 106.13 Leachate. in publicly owned treatment works
NR 106.14 Analytical methods and laboratory requirements
NR 106.16 Limitations for mercury

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

(6) "Limit of quantitation" or "LOQ" means the coneon-
tration of an analyte at which one can state with a degree
of confidence for that analytical test method and sample
matrix that an analyte is present at a specific concentra-
tion on the sample tested.

(7) "Total maximum load" or "TML" means the maxi-
mum quantity of a pollutant or pollutants that can be
discharged into a water quality limited segment over a
specified period of time to maintain the applicable water
quality standards.

(6) "Toxicity test" means a test which determines the
toxicity of a chemical or an effluent or other waters using
living organisms. A toxicity test measures the degree of
response of an exposed test organism to a specific chemi-
cal or effluent or other waters.

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

History: Cr. Register, February, 1989, No. 398, eff. 3-1.89.

NR 106.04 General. (1) Water quality based effluent limi-
tations shall be established whenever categorical effluent
limits required under s. 147.04, Stats., are less stringent
than necessary to achieve applicable water quality stan-
dards specified in chs. NR 102 to 105. Water quality based
effluent limitations for a point source shall be specified in
the WPDES permit for that point source,

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

(3) The department shall establish limitations for toxic
and organoleptic substances if any of the conditions speci-
fied in s. NR 106.05 are met. Limitations shall be estab-
Iished according to the,methods provided in s. NR 106.06
and included in WPDES permits according to the condi-
tions provided in s. NR 106.07. The department shall es-
tablish limitations for whole effluent toxicity if any of the
conditions specified in s. NR 106.08 are met. Whole efflu-
ent limitations shall be established and included in
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WPDES permits according to the methods provided in s. Lion based on either the chronic toxicity criterion for the
NR 106.09.	 substance as determined in s. NR 106.06 (3), or

(4) Water quality based effluent limitations or monitor-
ing requirements for toxic or organoleptic substances or
whole effluent toxicity may be removed from a permit,
subject to public notice and opportunity for hearing under
ch. NR 203, if the limitation is determined to be unneces-
sary based on the procedures presented in this chapter or
based on other information available to the department.

History: Cr. Register, February, 1989, No. 398, eff. 3-1.89.

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

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

(3) If representative discharge data are available for a
toxic or organoleptic substance being discharged fi•om a
point source, Iimitations shall be established in accor-
dance with any one of the following conditions:

(a) The discharge concentration of the substance for any
day exceeds the limit of detection and exceeds the limita-
tions based on acute toxicity for the substance as deter-
mined in s. NR 106.06 (2) where appropriate.

(b) The arithmetic average discharge concentration of
the substance for any 4 consecutive days calculated as
described in sub. (7) exceeds the limit of detection and
exceeds the limitations based on either the chronic toxic-
ity criterion or final chronic value for the substance as
determined in s. NR 106.06 (3).

(c) The arithmetic average discharge concentration of
the substance for any 30 consecutive days calculated as
described in sub. (7) exceeds the limit of detection and
exceeds any limitation based on the wild and domestic
animal, human threshold, human cancer, or taste and
odor criteria for the substance as determined in s. NR
106.06(3).

(4) If at least 11 daily discharge concentrations of the
substance are greater than the limit of detection and the
requirements of sub. (3) do not result in the need for an
effluent limitation, water quality based effluent limita-
tions are necessary for a substance in a point source dis-
charge if the upper 99th percentile of available discharge
concentrations as calculated in sub. (6) meets any of the
conditions specified in pars. (a) to (e).

(a) The upper 99th percentile of daily discharge concen-
trations of the substance exceeds the limitation based on
acute toxicity for the substance as determined in s. NR
106.06(2).

(b) The upper 99th percentile of 4-day average dis-
charge concentration of the substance exceeds the limita-

(c) The upper 99th percentile of 30-day average dis-
charge concentration of the substance exceeds any limita-
tion based on the wild and domestic animal, human
threshold, human cancer, or taste and odor criteria for the
substance as determined in s. NR 106.06 (3).

(5) This subsection shall be used to calculate upper 99th
percentile values unless a probability distribution .other
than log normal is determined to be more appropriate and
alternate methods to calculate the upper 99th percentile
are available.

(a) When available daily discharge concentrations of the
substance are not serially correlated and at least 11 con-
centrations are greater than the Iimit of detection, the
upper 99th percentile of the daily average, the 4-day aver-
age and the 30-day average discharge concentrations may
be calculated as follows:

P99= exp (mud„ + Zpsigmadn)

Where:

P99	 = Upper 99th percentile of n-day average discharge eoneen-
trations.

Ratio of the number of daily discharge concentrations less
than the limit of detection to the total number of discharge
concentrations.

Number of discharge concentrations used to calculate an
average over a specked monitoring period (n=1 for daily
concentrations, 4 for 4-day averages and 30 for 30-day
averages).

exp	 = Base a (or approximately 2.718) raised to the power shown
between the parentheses in the original equation.

Zp	= Z value corresponding to the upper pth percentile of the
standard normal distribution.

_ (0.99-dn)/(1-dn).

mudn = mud+[(sigmas) 2-(sigmadn)2 V2+ln[(I-d)I(1-d")I = esti-
mated log mean of n-day average discharge concentrations
greater than the limit of detection. (Note: reudn = mud 'fn
= 1.),

(sigmadd2 = In [(1-dn) ([ll(alm ]/[n(1•d)] + (n•1)ln)l = estimated log
variance of n-day average discharge concentrations
greater than the limit of detection. (Note: (sigmadn)2=
(aigmad)2if n = 1.)

mud	 = In in 0.6 (sigmad)2 = estimated log mean of discharge
concentrations greater than the limit of detection.

(sigmad)2 = In [1 + (slm)21 = estimated log from variance of discharge
concentrations greater than the limit of detection.

In	 = Nntural logarithm.

m	 m Mean of dischargeconcentrations greater than the limit of deter
Lion.

Standard deviation of discharge concentrations greater than the
limit of detection-

(b) When the daily discharge concentrations of any sub-
stance are serially correlated, the serially correlated data
may be adjusted using appropriate methods such as that
presented in Appendix E of "Technical Support Document
for Water Quality-based Toxics Control", U.S. environ-
mental protection agency, Sept. 1985, The equation
presented in par. (a) may be used after adjustment of the
serially correlated data.
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(6) If less than 11 dally discharge concentrations of the
substance are greater than the limit of detection, and the
requirements in sub. (3) do not result in an effluent limi-
tation, water quality based effluent limitations are neces-
sary for a substance in a point source discharge if the
arithmetic average of available discharge concentrations
as calculated in sub. (7) exceeds any value determined in
par. (a) or (b):

(a) One fifth of the limitation based on the acute toxicity
for the substance, as determined in s. NR 106.06 (2) where
appropriate, or

(b) One fifth of any limitation based on chronic toxicity
or long-term impacts as determined ins. NR 106.06 (3).

(7) The arithmetic average discharge concentration as
used in subs. (3) and (6) shall be calculated using all
available discharge data treated according to this subsec-
tion.

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

(b) If, in the judgment of the department; the analytical
methods used to test for the substance do not represent
the best acceptable methods, all values reported as less
than the limit of detection shall be discarded from the
data.

(8) If representative discharge data are not available for
a substance, water quality based effluent limitations may
be established if, in the judgment of the department,
water quality standards will be exceeded if the discharge
from the point source is not limited.

(9) Regardless of the results of the analysis conducted
under this section, the department may, whenever deter-
mined necessary, require monitoring for any toxic or or-
ganoleptic substance..

History: Cr. Register, February, 1989, No. 388, eft. 3-1.89.

NR 106.06 Calculation of water quality based effluent limi-
tations for toxic and organoleptic substances. (1) BAsis FOR

LIMITATIONS. (a) The department shall establish water
quality based effluent limitations for point source dis-
chargers whenever such limitations are necessary, as de-
termined by any method in this section, to meet the appli-
cable water quality standards and criteria in chs. NR 102
to 105.

(b) Water quality based effluent limitations for toxic
and organoleptic substances shall be determined to attain
and maintain water quality standards and criteria for all
locations in a receiving water that may be influenced by a
discharge.

(2) LrmiTAT10Ns BASED ON ACUTE TOXICITY. (a) The de-
partment shall establish water quality based effluent lim-
itations to ensure that substances are not present in
amounts which are acutely harmful to animals, plants or
aquatic life in all surface waters including those portions
of the mixing zone normally habitable by aquatic life and
effluent channel as required by s. NR 102.04 (1).

(b) To assure compliance with par. (a) and except as
provided in par. (c), water quality based effluent limita-

tions shall equal the final acute value as determined in s.
NR 105.05 for the respective fish and aquatic life subcat-
egory for which the receiving water is classified.

(c) Water quality based effluent limitations may exceed
the final acute value as determined in s, NR 105.05 within
a zone of initial dilution provided that the acute toxicity
criteria as determined in s. NR 105.05 are met within a
short distance from the point of discharge. A zone of initial
dilution shall only be provided if the discharger demon-
strates to the department that mixing of the effluent with
the receiving water in the zone of initial dilution is rapid
and all the following conditions are met:

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

2. The discharge does not constitute a significant por-
tion of the streamflow or otherwise dominate the receiving
water.

3. The discharge velocity is not leas than 3 meters per
second (10 feet per second) unless an alternative dis-
charge velocity, which similarly minimizes organism expo-
sure time, is determined appropriate for the specific site.

4. The acute toxicity criteria must be met within 10% of
the distance from the edge of the outfall structure to the
edge of a mixing zone which may be determined in accor-
dance with s. NR 102.05 (3).

6. The acute toxicity criteria shall be met within a dis-
tance of 50 times the discharge length scale in any direc-
tion. The discharge length scale is. defined as the square
root of the cross-sectional area of any discharge outlet. If a
multiport diffuser is used, this requirement must be met
for each port using the appropriate discharge length scale
for that port.

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

(d) Whenever the representative background concentra-
tions for a toxic or organoleptic substance in the receiving
water, as determined by s. NR 106.06 (3) (e), are greater
than the limitation based on acute toxicity as determined
in this subsection, the effluent limitation for that waste-
water shall equal the representative background concen-
tration of that substance. In the event the discharger's
relative contribution to the mass of the toxic or organolep-
tic substance in the receiving water is negligible in the
best professional judgment of the department, the depart-
ment shall establish an alternate effluent limitation for
the discharger. In making this judgment, consideration
shall be given to the type of substance being limited, the
uses potentially affected and other relevant factors. The
alternate effluent limitation shall represent, in the judg-
ment of the department, application of the best demon-
strated treatment technology reasonably achievable for
that substance.

(3) LIBIITATIONS BASED ON CHRONIC TOXICITY OR LONG-

TERM IMPACTS. (a) Water quality criteria. The department
shall calculate water quality based effluent limitations to
ensure that the chronic toxicity criteria (OTC), the wild
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and domestic animal criteria (WRAC), the taste and odor
criteria (TOC), the human threshold criteria (HTC), and
human cancer criteria (HCC) appropriate for the receiving
water as specified in chs. NR 102 to 105 will be met after
dilution with an appropriate allowable quantity of receiv-
ing water flow as specified in this subsection, subs. (4) to
(8) and s. NR 106.11. The available dilution shall be deter-
mined according to par. (c) unless the conditions specified
in s. NR 102.05 (3) require less dilution be allowed.

(b) Calculation of limits. Water quality based effluent
limitations to meet the requirements of this subsection
shall be calculated using the procedure specified in subd.
1. or 2 except as provided in par. (e) 3. to 6. Chemical
specific water quality based effluent limitations may be
expressed as a maximum concentration limitation (in
units of mgfL or equivalent units), as a maximum load
limitation (in units of kg/day or equivalent units), or both.

1. For discharges of toxic or organoleptic substances to
flowing receiving waters, the water quality based effluent
limitation for a substance shall be calculated using the
following conservation of mass equation whenever the
background concentration is less than the water quality
criterion:

Limitation = (WQC) (Qs+(1 7f)Qe) - (QsCs)

Qc

Where:

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

WQC w The water quality criterion concentration (in units of
mass per unit volume) as specified in sub. (1) and par.
(a),

Q9

	

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

Qe

	

	w Effluent flow (in units of volume per unit time) as speci-
fied in par. W.

f

	

	 Fraction of the effluent flow that is withdrawn from the
receiving water, and

Ca	w Background concentration of the substance (in units of
mass per unit volume) as specked in par. (e).

Note: In applying this equation, all units for the flow and concentration
parameters respectivoly, shall be consistent.

2. For discharges of toxic or organoleptic substances to
receiving waters which do not exhibit a unidirectional
flow at the point of discharge, such as lakes or impound-
ments, the department may calculate, in the absence of
specific data, water quality based effluent limitations us-
ing the following equation whenever the background con-
centration is less than the water quality criterion:

Limitation u 11 (WQC) - 10Ca

Where:

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

WQC = The water quality criterion concentration (in units of
mass per unit volume) as specified in sub. (1) and par.
(a),

	

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

ing occurs. The discharge is also subject to the conditions
specified in s, NR 102.05 (3). The discharger may be re-
quired to determine the size of the mixing.zone using
acceptable models or dye studies.

3. The limitation calculated in subd, 1. or 2, may be
converted to a maximum load limitation by multiplying
the calculated concentration limitation by the rate of efflu-
ent flow as determined in par. (d) and appropriate conver-
sion factors.

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

1. The department shall make reasonable efforts to de-
termine the area of the zone of passage and the dilution
characteristics of discharges.

2. The department may require that the discharger pro-
vide information on the discharge mixing and dilution
characteristics of discharges.

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

4. Following the determinations under subds. 1. to 3.,
the value of Q, of the receiving water for calculating efflu-
ent limitations based upon the chronic toxicity criteria
specified in s. NR 105.06 shall be determined on a case-by-
case basis. In no case may Q. exceed the larger of the
average minimum 7-day flow which occurs once in 10
years (7-day Q10) or, if sufficient information is available
to calculate a biologically based receiving water design
flow, the flow which prevents an excursion from the crite-
rion using a duration of 4 days and a frequency of less
than once every 3 years (4-day, 3-year biological flow).

5. If the requirements of subds. 2. and 3. are not satis-
fied, the department shall notify the permittee and iden-
tify the deficiencies and allow additional time, if neces-
sary, to complete the demonstration. If the demonstration
cannot be completed satisfactorily, the value of Qs of the
receiving water for calculating effluent limitations based
upon the chronic toxicity criteria specified in s. NR 105.06
shall equal '14 of the 7-day Q10 or T4 of the 4-day, 3 year
biological flow.

. 6. Qs may be reduced from those values calculated in
subds. 3. to 5. where natural receiving water flow is signif-
icantly altered by flow regulation.

7. Q, shall equal 85% of the average minimum 7-day
flow which occurs once in 2 years (7-day Q2) of the receiv-
ing water for calculating effluent limitations based upon
the wild and domestic animal criteria specified in ch. NR
105. Whenever a discharger determines, through tech-
niques acceptable to the department, the average mini-
mum 30-day flow which occurs once in 5 years (30-day Q6),
this value shall be used as Qs.

On a case-by-case basis other dilutional factors may be 8. Except as provided in subd, 9,, the value of Qs shall
used, but in no case may the dilution allowed exceed an equal the mean annual flow of the receiving water for
area greater than the area where discharge induced mix- calculating effluent limitations based upon the human
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cancer criteria or the human threshold criteria specified
in ch. NR 105 or the taste and odor criteria as specified in
ch. NR 102.

9. Q. may be reduced from those values calculated in
subd. 8. whenever the department determines such dis-
charges may directly affect public drinking water sup-
plies.

(d) Effluent flows (Q). 1. For dischargers subject to ch.
NR 210 and which discharge for 24 hours per day on a
year-round basis, % shall equal the average day design
flow rate unless it is demonstrated to the department that
such a design flow rate is not representative of projected
flows at the facility.

2, For all other dischargers not subject to ch. NR 210, Qe
shall equal the average annual flow rate.

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

(e) Background concentrations of toxicant or organolep-
tic substances (Cd. The representative background con-
centration of a toxic or organoleptic substance shall be
used in deriving chemical specific water quality based ef-
fluent limitations. Except as provided elsewhere in this
paragraph, the representative background concentration
shall equal the geometric mean of the acceptable available
data for a substance. Background concentrations may not
be measured at a location within the direct influence of a
point. source discharge.

1. The department shall determine representative back-
ground concentrations of toxic substances on a case-by-
case basis using available data onthe receiving water or
similar waterbodies in the state and .best professional
judgment..

2. The department may utilize representative seasonal
concentrations and may consider other information on
background concentrations.submitted to the department.

3. Whenever the representative background concentra-
tion for a toxic or organoleptic substance in the receiving
water is determined to be greater than any applicable
water quality standard or criterion for that substance and
the source of at least 90% of the wastewater is from
groundwater or a public drinking water supply, the efflu-
ent limitation for that substance without dilution shall be
equal to the lowest applicable water quality standard or
criterion except as provided by subd. 4. I, aeilities subject
to ch. NR 210 and which discharge to the same surface
water from which the water supply is withdrawn shall be
subject to subd. 5.

4. The department may establish limitations greater
than the applicable water quality standard or criterion for
the substance as required by subd. 3. in a range up to, but
not greater than, the representative background concen-
tration of the substance in the receiving water. The limita-
tion shall only be increased above the standard or crite-
rion if it is demonstrated to the department that the con-
centration of the substance in the groundwater or public
drinking water supply at the point of intake exceeds the
applicable standard or criterion for that substance and
that reasonable, practical or otherwise required methods
are implemented to minimize the addition of the toxic or

organoleptic substance to the wastewater. This subdivi-
sion shall not apply where groundwater is withdrawn
from a location because of noncompliance with the stan-
dards contained in ch. NR 140.

5. Whenever the representative background concentra-
tion for a toxic or organoleptic substance in the receiving
water is determined to be greater than any applicable
water quality standard or criteria for that substance and
the source of more than 109a' of the wastewater for any
discharger is from the same receiving water, the effluent
limitation for that substance shall equal the representa-
tive background toxicant concentration of that substance
in the receiving water as determined by the department.
In the event the discharg&s relative contribution to the
mass of the toxic or organoleptic substance in the receiv-
ing water is negligible in the best professional judgment of
the department, the department shall establish an alter-
nate effluent limitation for the discharger. In making this
judgment, consideration shall be given to the type of sub-
stance being limited, the uses potentially affected and
other relevant factors. The alternate effluent limitation
shall represent in the judgment of the department, appli-
cation of the best demonstrated treatment technology rea-
sonably achievable and shall not exceed the effluent limi-
tation which would otherwise be calculated assuming zero
background concentration for that substance. The depart-
ment may require a discharger to monitor background
concentrations of substances limited in accordance with
this subdivision.

8. The determination of representative background con-
centrations for toxic or organoleptic substances in subds.
4. and b. shall be statistically (P<0.01) or otherwise appro-
priately determined as the reasonably expected maximum
background concentration for that substance.

7. Whenever there is sufficient representative back-
ground concentration data for a toxic or organoleptic sub-
stance in the receiving water and some concentration
measurements are less than an acceptable level of detec-
tion, those concentrations which are below the acceptable
level of detection shall be assumed equal to zero and the
arithmetic mean shall be calculated.

(4) VALUES FOR PARAAIETERS WHICH AFFECT THE LIMIT.
For toxic substances with water quality criteria related to
one or more other water quality parameters, the depart-
ment may calculate effluent limitations in consideration
of those other water quality parameters. Water quality
parameters include but . are not limited to pH, tempera-
ture and hardness. The department shall determine the
value of the water quality parameters on a case-by-caso
basis as follows;

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

2. Representative seasonal values may be used.

3. If information on the water quality parameters is not
available, then information on the quality of similar water
bodies in the area and best professional judgment may be
used.

(b) Effluent. 1. The geometric mean of available data for
the effluent shall be used, except the arithmetic mean for
pH shall be used.
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2. If information on the water quality parameters is not
available, then values representative of similar effluents
may be used.

(5) CumuLATIVE RISK FOR HUMAN CARCINOGENS. (a) If an
effluent for a particular discharger contains more than
one substance for which a human cancer criterion (HCC)
exists at levels which warrant water quality based efflu-
ent limits, the incremental risk of each carcinogen should
be assumed to be additive. Except as provided in par. (b),
the water quality based limitation for each carcinogen
shall be established in a permit to protect against additive
or synergistic effects possibly associated with simultane-
ous multiple chemical human exposure such that the fol-
lowing condition is met:

- c, + 9 +...^ 1
Limitl	Limit2	ilro&,

Where:

Cl ....n = the monthly average concentration of each separate car-
cinogen in the effluent (assumed equal to zero if effluent
concentration is not detected).

Limitl...n = the effluent limitation concentration based on the
human cancer criterion for each respective carcinogen.

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

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

(6) SEDIMENT DBPoslTIom The limitations calculated ac-
cording to the procedures in this section may be reduced
to prevent contamination of sediment with toxic sub-
stances or to prevent accumulation of the substance in
sediments if determined necessary to protect water qual-
ity.

(7) ENviitomfENTAL FATE. The limitations calculated
pursuant to this section may be modified to account for
degradation of the substance based on information availa-
ble to the department provided that:

(a) The rate of degradation is documented by fifield stud-
ies supplied by the discharger, and

(b) The field studies demonstrate rapid and signi ficant
loss of the substance inside the mixing zone under the full
range of critical conditions expected to be encountered;
and

(c) The field studies are reviewed and approved by the
department.

(8) OTHER METHODS of cALc[7LATiom In lieu of sub. (3),
scientifically defensible technical approaches such as ca li

-brated and verified mathematical water quality models
developed or adapted for a particular stream, simplified
modeling approaches as outlined in "WATER QUALITY
ASSESSMENT" (EPA-600/6-82-004), or dynamic methods
may be utilized in developing water quality based effluent
limitations such that applicable water quality standards
specified in chs. NR 102 to 105 are maintained.

History: Cr. Register, Februa ry, 1989, No. 398, off. 3-1-89.

NR 106.07 Application of water quality based effluent limi-
tations in permits. (1) The department shall determine on a
case-by-case basis the monitoring frequency to be required

for each water quality based effluent limitation in a per
mit.

(2) Except as provided in sub. (3), effluent limitations
based on acute toxicity shall be expressed in permits as
daily maximum limitations; effluent limitations based on
chronic toxicity criteria and final chronic values shall be
expressed in permits as weekly average limitations; and
effluent limitations based on all other criteria shall be
expressed in permits as monthly average limitations.

(3) If, for a substance, the monitoring frequency deter-
mined according to sub. (1) is insufficient to allow calcula-
tion of a weekly average, then the water quality based
effluent Iimitation for that substance based on aquatic life
chronic toxicity criteria or final chronic values shall be
established in a permit as a daily maximum limitation, If,
for a substance, the monitoring frequency determined ac-
cording to sub. (1) is insufficient to allow calculation of a
monthly average, then the water quality based effluent
limitation for that substance shall be established in a per-
mit as a daily maximum limitation.

(4) If application of sub. (3) results in multiple daily
maximum 

li

mitations for a substance, the most stringent
of the daily maximum, limitations for that substance shall
be established in the permit as the limitation.

(5) When the water quality based effluent limitation for
any substance is less than the limit of detection or the
limit of quantitation normally achievable and determined
to be appropriate for that substance in the effluent, an
acceptable analytical methodology for that substance in
the effluent shall be used to produce the lowest limit of
detection and limit of quantitation.

(a) When the water quality based effluent limitation is
lees than the limit of detection, the permit may include
conditions which provide that effluent concentrations less
than the limit of detection or reported as "not detected"
are in compliance with the effluent limitation.

(b) When the water quality based effluent limitation is
less than the limit of detection, the permit may include
conditions which provide that effluent concentrations
greater than the limit of detection, but less than the limit
of quantitation determined to be appropriate for that sub-
stance in the effluent, are in compliance with the effluent
limitation except when confirmed by a sufficient number
of analyses of multiple samples and use of appropriate
statistical techniques.

(c) When the water quality based effluent limitation is
greater than the limit of detection, but less than the limit
of quantitation determined to be appropriate for that sub-
stance in the effluent, the permit may include conditions
which provide that effluent concentrations reported as

"not detected" or "not quantified" are in compliance with
the effluent limitation.

History: Cr. Register, Februa ry, 1989, No. 398, off. 34.89.

NR 106.08 Determination of the necessity of whole effluent
toxicity testing requirements and limitations. (1) The depart-
ment shall establish whole effluent toxicity testing re-
quirements and limitations whenever necessary to meet
applicable water quality standards as speci fied in chs. NR
102 to 105 as measured by exposure of aquatic organisms
to an effluent or specified effluent dilutions. When consid-
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eying the necessity of whole effluent toxicity testing re-
quirements and limitations, the department shall con-
sider in-stream biosurvey data and data from ambient
toxicity analyses, whenever such data are available.

(2) If representative discharge data are available for an
effluent being discharged from a point source, whole efflu-
ent toxicity testing requirements are necessary when:

(a) Existing aquatic life toxicity test data generated ac-
cording to standard test protocols indicate a potential for
an effluent from a point source discharge to adversely
impact the receiving water aquatic life community.

(b) A water quality based effluent limitation for a toxic
substance is determined necessary in s. NR 106.05.

(3) If no representative discharge data are available for
an effluent being discharged from a point source, whole
effluent toxicity testing requirements are necessary if, in
the judgment of the department, water quality standards
may be exceeded. In such cases, the following factors shall
be considered,

(a) Any relevant information which is available that
indicates a potential for an effluent to impact the receiv-
ing water aquatic life community.

(b) Available dilution in the receiving water.

(c) Discharge category and predicted effluent quality.

(d) Proximity to other. point source dischargers.

(4) Regardless of the results of the analysis conducted
under this section, the department may, whenever deter-
mined necessary, require whole effluent toxicity testing
for a point source discharge. The department may use
information submitted under s. 166.20 (6) (a) 3. and 4.,
Stats., together with other information, in determining
when whole effluent toxicity testing is necessary.

(6) Whole effluent toxicity limitations are necessary
when representative whole effluent toxicity data indicate
toxicity to aquatic life as determined in s, NR 106.09.

History. Cr, Register, February, 1989, No. 398, etE 3-1-89.

NR 106.09 Calculation of whole effluent toxicity limita-
tions. (1) LIMITATIONS BASED ON ACUTE WHOLE EFFLUENT
ToxiclTV. (a) Except as provided in par. (c), the depart-
ment shall establish acute whole effluent toxicity limita-
tions to ensure that substances shall not be present in
amounts which are acutely harmful to aquatic life in all
surface waters including the mixing zone and effluent
channel as required by s. NR 102.04 (1).

(b) To assure compliance with par. (a), an effluent, as
discharged and without dilution, shall not be lethal or
cause immobilization to more than 60% of the test organ-
ism population with the following taxa-specific exposure
periods:

1. 48 hours for aquatic invertebrate organisms;

2. 96 hours for aquatic vertebrate organisms;

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

(c) If a zone of initial dilution is determined appropriate
in accordance with the provisions of s. NR 106.02 (2) (c),
whole effluent acute toxicity limitations determined by

this subsection shall be adjusted such that the effluent
meets either of the following conditions:

1. After dilution with the receiving water at a concen-
tration equal to the dilution calculated after application of
the zone of initial dilution, the test solution of effluent and
receiving water shall not exhibit Iethality which is statis-
tically different from a valid control, or

2. After dilution of the effluent with the receiving water
at a concentration equal to 3.3 times the percent dilution
value calculated through application of the zone of initial
dilution, the test solution of effluent and receiving water
shall not be lethal to more than 60% of the test organism
population with the exposure periods as provided in par.
(b)•

(2) LIAITATIONS BASED ON CHRONIC WHOLE EFFLUENT

ToxiciTY. (a) The department shall establish chronic
whole effluent toxicity limitations to ensure that unautho-
rized concentrations of substances are not discharged
from a point source that alone or in combination with
other materials present are toxic to fish or other aquatic
life as required by S. NR 102.04 (4) (d).

(b) To assure compliance with par. (a), an effluent, after
dilution with an appropriate allowable quantity of receiv-
ing water flow equivalent ' to that provided by receiving
water flows specified in s. NR 106.06 (3) (c) or implied in s.
NR 106.06 (3) (b) 2., shall not cause a significant adverse
effect, as determined by subds. 1. and 2„ to a test organ-
ism population when compared to an appropriate control.

1. Using statistical interpretation methods appropriate
to the toxicity test protocol, an adverse effect will be deter-
mined to be significant if P<0.05.

2. If, in the judgment of the department, the statistical
interpretation methods used to test for significance are
not appropriate for a specific data set, empirical interpre-
tation methods may be used to determine the significance
of an effect.

History: Cr. Register, February, 1989, No. 398, eff. 3.1-89.

NR 106.10 Exclusions. (1) NoNaoNTAcT cooLING WATER.
Except as provided in sub. (2), the department may not
impose water quality based effluent limitations for toxic
and organoleptic substances for discharges of uncontami-
nated stormwater runoff not defined as point sources by s.
147.016 (12), Stats., noncontact cooling waters which do
not contain additives or combined discharges consisting
solely of uncontaminated stormwater runoff and noncon-
tact cooling water without additives. Only the additives to
noncontact cooling waters shall be examined under this
chapter for the establishment of water quality based efflu-
ent limitations. For purposes of this exclusion, the term
"additives" are those compounds intentionally introduced
by the discharger, but do not include the addition of com-
pounds at a rate and quantity necessary to provide a safe
drinking water supply, or the addition of substances in
similar type and amount to those substances typically ad-
ded to a public drinking water supply. The following may
be used to establish water quality based effluent limita-
tions for noncontact cooling waters:

(a) If at least one 48-hour LC60 or ECso value is availa-
ble for daphnia magna and at least one 96-hour LCre or
ECb0 value is available for either fathead minnow, rain-
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bow trout or bluegilI, the geometric mean LCso or EC 60 for
each of these species shall be divided by 5 if rainbow trout
are represented in the data base or divided by 10 if rain-
bow trout are not represented in the data base. The limi-
tation for purposes of this section shall be equal to the
lowest resultant value. A limitation can be calculated for
an additive only if both LC50 and EC60 data for daphnia
magna and at least one of the fish species listed above are
available.

(b) Effluent limitations based on chronic toxicity to
aquatic life shall be established using the procedures de-
scribed in this paragraph for additives whenever chronic
toxicity criteria are not available from s. NR 105.06. The
calculation of limitations shall be in accordance with the
requirements of s. NR 106.06 (3) (b). In this calculation,
the water quality criterion concentration shall be equal to
the final acute value for that additive as provided in s. NR
105.05, or the effluent limitation as determined in par. (a),
divided by the geometric mean of all the vertebrate and
invertebrate species mean acute-chronic ratios deter-
mined in accordance with s. NR 105.06;(5) for that addi-
tive. A water quality criterion concentration may be calcu-
lated for an additive only if a final acute value, as pro-
vided in s. NR 105.05 or an effluent limitation as
determined in par. (a), and an acute-chronic ratio for a
vertebrate species and an acute-chronic ratio for an inver-
tebrate species are available.

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

(2) INTERMITTENT DISC.HARGES. Effluent limitations de-
rived as specified in s. NR 106.06 (2) and (3) for sub-
stances which rapidly degrade and which are discharged
for less than 24 hours per day shall be calculated as speci-
fied in those subsections, unless the discharger demon-
strates to the department that, as a result of the duration
and frequency of the discharge, adverse effects will not
occur when limitations are increased.

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

NR 106.11 Multiple discharges. Whenever the depart-
ment determines that more than one discharge may be
affecting the water quality of the same receiving water for
one or more substances, a total maximum load may be
calculated and the resultant load shall be divided among

the various discharges using an allocation method based
on site-specific considerations. Whenever the department
makes a determination under this section, the department
shall notify all permittees who may be affecting the water
quality of the same receiving water of the determination
and any limitations developed under this section. Permit-
toes shall be given the opportunity to comment to the
department on any determination made under this sec-
tion.

History: Cr. Register, February, 1989, No. 398, eff 3.1.89.

NR 106.12 Limitations for ammonia nitrogen. Regardless
of any other requirement of this chapter, the department
shall establish, on a case-by-case basis, water quality
based effluent limitations for discharges of ammonia ni-
trogen. The criteria and limitations established in s.
NR 104.02 (3) (a) 2, b. and 3, a. for discharges to surface
waters not supporting a balanced aquatic community
shall apply.

History. Cr. Register, February, 1989, No. 398, off. 3-1.89,

NR 106.13 Leachate in publicly owned treatment works.
Publicly owned treatment works subject to ch. NR 210
may demonstrate to the department that leachate from a
licensed solid waste facility materially affects the quality
of effluent from that treatment works and affects the ca-
pability of the treatment works to meet the effluent limi-
tations established under this chapter. If the department
determines that a proper demonstration has been made,
the department shall, within its capabilities, provide rea-
sonable assistance to the owner of the treatment works
and establish an appropriate schedule of compliance.

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

NR 106.14 Analytical methods and laboratory require-
ments. Methods used for analysis of samples shall be those
specified in ch. NR 219 unless alternative methods are
specified in the WPDES discharge permits.

History: Cr. Register, February, 1989, No. 398, off. 3.1-89.

NR 106.15 Limitations for mercury. Regardless of the ef-
fluent limitations determined under this chapter, the dis-
charge of organic mercury compounds, inorganic mercury
compounds, and metallic mercury shall not exceed the
requirements in s. 144,15, Stats., and ch. NR 100.

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