APPENDIX C. METHODOLOGY AND EQUATIONS FOR CHARACTERIZING
EFFLUENT AND BACKGROUND CONCENTRATIONSIN DETERMINATION OF
REASONABLE POTENTIAL TO EXCEED NUMERICAL CRITERIA [REVOKED]

(1)  Effluent.

(A) Measures of central tendency. Cgmean) represents the mean of an effluent
distribution. Gmean)iS @ geometric mean, unless the geometric meaotideterminable,
in which case an arithmetic mean is used. Wheeeoorthe other form of the mean must
be used in an equation, that form is explicitlyesta

() Ce@vg). Cevg)is calculated according to Equation C-1.

&) -

C E(avg) — N

(i) Ce(geomean). Ci(geomeanyS Calculated according to either of the two fowhs
Equation C-2, which are equivalent.

)]

C = EXP

E(geomean)

J % [C-2]

1=1

(B)  Effluent variability. An effluent data set's standard deviation is thenpry
measure of its variability. Generally, as the metan effluent distribution increases, its
standard deviation also tends to increase. Th#iceat of variation is a measure of a
data set’s variability relative to its arithmetie@an.

0] Standard deviation of untransformed effluent data set (sc). The
standard deviation of an untransformed effluena dat is calculated according to
Equation C-3..

i:1N(N-l)

)

: [C-3]

Sy =

where N is the number of data points in the efftudata set.
(i) Standard deviation of log-transformed effluent data set (sny). The

standard deviation of a log-transformed effluentadset is calculated according to
Equation C-4.
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Sin (x) = : [C-4]

where N is the number of data points in the efftidata set.

The standard deviation of a log-transformed data aggplies only to the
transformed data set and cannot be translated hattk an equivalent
untransformed data set standard deviation, i.e.,

EXPlSin o ) # Sx

(i) CV. The CV of an untransformed data set is calculatecbrding to
Equation C-5. At least 10 data points are requirkdess than 10 data points are
available, a value of 0.6 is assumed.

CV=—>*_, [C-5]
C

E(avg)

where Gavg and s are determined according to Equations C-1 and C-3,
respectively.

(C) Cgs and Cosory. The use of both & and Gsgy assumes a log-normal effluent
distribution. For the purpose of determining wieetEffluent limitations are required,
Cos represents the 85percentile effluent concentration. For the pugpo determining
whether furthereffluent monitoring is required if Gs does not exhibit reasonable
potential, Gsgv) is used.

0] Cos. The method by which & is determined is dependent on whether
there are 10or more data points available.

(2) Less than 10 data points available. The mean effluent
concentration (€mean) IS multiplied by a reasonable potential factor
(RPFRss), which represents the 95percentile maximum likelihood
estimator for a log-normal distribution, accordiogequation C-6. If only
one data point is available, it is assumed to sprethe effluent mean.
RPFRys is calculated according to Equation C-7, assurai@y of 0.6.

C95 = CE(mean) X RPE?S [C'G]

RPR, = EXP@.645J In{1+CVv2) -0.5In (1+ CVZ)) [C-7]
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Since a CV of 0.6 is assumed, RP£ 2.135 and Equation C-6 reduces to
Cos = Cg(mean) X 2.135. Where determinable, the geometric mean,
Ce(geomean) Shall be used asetmean)in Equation C-6. The arithmetic mean,
Ce(avgy Mmay be used if the geometric mean is unknowmdeterminable.

(2) Ten or moredata points available. Cgysis obtained directly from
the data set as the inverse of the cumulative togaal distribution
function at a 95% probability using Equation C-8.

Cos = EXP(IN(X) ayg + 1.645% S () [C-8]

where In(x)yg is the arithmetic mean of the log-transformed
effluent data set and gy is the standard deviation of the log-
transformed effluent data set.

(i) Cosv).  The smaller the size of an effluent data set, gheater the
uncertainty of its distribution. The extreme caseurs where only one data point
is available. Where less than 10 data points aidadole to determine 4g, further
effluent monitoring may be warranted for the pugpaé future reevaluation of
reasonable potential. The method used, referredstdhe TSD method, is
described in Section 3.3.2 of Technical Support uboent for Water Quality-
Based Toxics Control, EPA Publication No. EPA/508(2001, March 1991. A
log-normal distribution and a CV of 0.6 are assume@os(v) is calculated
according to Equation C-9.

Cosmy = Cemax X RPFs) [C-9]

Cemax IS the highest concentration of a toxicant inetBuent data set. If only
one data point is available, it is considered tdCb@axy RPRsv) is determined

at a 95% confidence level and a 95% probabilitydhacording to Equation C-
10.

R EXP&LI.645\/ in{1+cv?) —o.5|n(1+ cvz\))
e EXP(zN Jin{1+cv?) —o.5|n(1+cv2))

where z is the upper R percentile of the normal distribution,
k = (1-confidence level) = (0.05}" for the 95%confidence level, and
CVv=0.6.

[C-10]
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(2)

Table C-1 lists RPdv) values for vales of N from 1 to 9, where CV iswuased
to be 0.6.

Table C-1. RPF g5m) and zy Valuesfor N<10

N ZN RPng(M)
1 -1.645 6.199
2 -0.760 3.795
3 -0.336 3.000
4 -0.068 2.585
5 0.124 2.324
6 0.272 2.141
7 0.390 2.006
8 0.489 1.898
9 0.574 1.811

Background (Cg).

(A)  Numerical criteria for toxic substances. As described in OAC 252:690-3-11
and 14, G is the background concentration representativéowf stream flow (7Q2)
conditions.

(B) Human health and raw water criteria. As described in OAC 252:690-3-11 and
15, G is the long term background concentration repitegise of average stream flow
conditions, and is expressed as a geometric mean.

(C) Agriculturecriteria. As described in OAC 252:690-3-11 and 16, if sippecific
mineral constituent background data is used (a®sgapto the historical YMS and SS
criteria in Appendix F of OAC 785:45),s0s calculated as the arithmetic average of the
site-specific background data distribution. Iftbrscal YMS and SS data from Appendix
F of OAC 785:45 are usedg@ calculated according to Equation C-11.

Cs =2xCqyus) ~ Cgss) [C-11]
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APPENDIX C. METHODOLOGY AND EQUATIONS FOR CHARACTERIZING
EFFLUENT AND BACKGROUND CONCENTRATIONSIN DETERMINATION OF
REASONABLE POTENTIAL TO EXCEED NUMERICAL CRITERIA [NEW]

EFFLUENT

A. Measures of central tendency. Cgmean) represents the mean of an effluent
distribution. Gmean)iS @ geometric mean, unless the geometric meaaotideterminable
in which case an arithmetic mean is used. Wheeeooithe other form of the mean must
be used in an equation, that form is explicitlyteda[ WHAT? WHERE? ...in the
equation?].

(1)  Ceg@vg)- Ceawgis calculated as follows:

i)

CE(avg) - N [C'l]

(2)  Ceg(geomean). Ce(geomean)iS calculated according to either of the following
two forms, which are equivalent.

N
nea)|
CE(geomean): EXP ~= 2= X; [C'Z]
N 1=1
B. Effluent variability. An effluent data set’'s standard deviation is thenpry

measure of its variability. Generally, as the metan effluent distribution increases, its
standard deviation also tends to increase. Th#iceat of variation is a measure of a
data set’s variability relative to its arithmetiean.

(1) Standard deviation of untransformed effluent data set (s). The
standard deviation of an untransformed effluenadat is calculated as follows:

: [C-3]

where N is the number of data points in the efftudata set.

(2)  Standard deviation of log-transformed effluent data set (Sny). The
standard deviation of a log-transformed effluertidset is calculated as follows:
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Sin (x) = N(N '1:)1 : [C-4]

where N is the number of data points in the efftidata set.
The standard deviation of a log-transformed data aggplies only to the
transformed data set and cannot be translated hattk an equivalent
untransformed data set standard deviation, for @i&m

EXPlSin o ) # Sx

3) CV. The CV of an untransformed data set is calculaseébllows, when
using at least ten (10) data points (if less tleen(L0) data points are available, a
value of 0.6 is assumed):

CV=—x_ [C-5]
C

E(avg)

where Gavg and s are determined according to Equations C-1 and C-3,
respectively.

C. Cos and Cosoy. The use of both & and Gsgy assumes a log-normal effluent
distribution. For the purpose of determining wieetffluent limitations are required,
Cos represents the 85percentile effluent concentration. For the pugpo determining
whether furthereffluent monitoring is required, if Gs does not exhibit reasonable
potential then g5 is used.

(1) Cos. The method by which & is determined is dependent on whether
there are 10or more data points available.

(@) Less than 10 data points availablee. The mean effluent
concentration (€mean) IS mMultiplied by a reasonable potential factor
(RPFRss), which represents the 95percentile maximum likelihood
estimator for a log-normal distribution, accordiogequation C-6. If only
one data point is available, it is assumed to sprethe effluent mean.
RPFys is calculated according to Equation C-7, assurai@y of 0.6.

Cy,=C x RPF, [C-6]

E(mean)

RPR, = EXP@.645J In{1+CVv2) -0.5In (1+ CVZ)) [C-7]
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Since a CV of 0.6 is assumed, RP£ 2.135 and Equation C-6 reduces to
Cos = Cg(mean) X 2.135. Where determinable, the geometric mean,
Ce(geomean) Shall be used asetmean)in Equation C-6. The arithmetic mean,
Ce(avgy Mmay be used if the geometric mean is unknowmdeterminable.

(b) Ten or more data points available. Cys is obtained directly from
the data set as the inverse of the cumulative togaal distribution
function at a 95% probability using Equation C-8.

Cos = EXP(IN(X) ayg + 1.645% S () [C-8]

where In(x)yg is the arithmetic mean of the log-transformed
effluent data set and gy is the standard deviation of the log-
transformed effluent data set.

(2)  Cosm). The smaller the size of an effluent data set, gheater the
uncertainty of its distribution. The extreme caseurs where only one data point
is available. Where less than 10 data points aidadole to determine 4g, further
effluent monitoring may be warranted for the pugpaé future reevaluation of
reasonable potential. The method used, referredstdhe TSD method, is
described in Section 3.3.2 of Technical Support uboent for Water Quality-
Based Toxics Control, EPA Publication No. EPA/508(2001, March 1991. A
log-normal distribution and a CV of 0.6 are assume@os(y) is calculated
according to Equation C-9.

Cosmy = Cemax X RPFs) [C-9]

Cemax IS the highest concentration of a toxicant inetBuent data set. If only
one data point is available, it is considered tdCh@axy RPRsv) is determined

at a 95% confidence level and a 95% probabilitydhacording to Equation C-
10.

R EXP&LI.645\/ in{1+cv?) —o.5|n(1+ cvz\))
e EXP(zN Jin{1+cv?) —o.5|n(1+cv2))

where z is the upper R percentile of the normal distribution,
k = (1-confidence level) = (0.05}" for the 95%confidence level, and
CVv=0.6.

[C-10]
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(1N

Table C-1 lists RPdv) values for vales of N from 1 to 9, where CV iswuased
to be 0.6.

Table C-1. RPF g5m) and zy Valuesfor N<10

N ZN RPng(M)
1 -1.645 6.199
2 -0.760 3.795
3 -0.336 3.000
4 -0.068 2.585
5 0.124 2.324
6 0.272 2.141
7 0.390 2.006
8 0.489 1.898
9 0.574 1.811

BACKGROUND (Cg).

(A)  Numerical criteria for toxic substances. As described in OAC 252:690-3-11
and 14, G is the background concentration representativéowf stream flow (7Q2)
conditions.

(B) Human health and raw water criteria. As described in OAC 252:690-3-11 and
15, G is the long term background concentration repitegise of average stream flow
conditions, and is expressed as a geometric mean.

(C) Agriculturecriteria. As described in OAC 252:690-3-11 and 16, if sippecific
mineral constituent background data is used (a®sgapto the historical YMS and SS
criteria in Appendix F of OAC 785:45),s0s calculated as the arithmetic average of the
site-specific background data distribution. Iftbrgcal YMS and SS data from Appendix
F of OAC 785:45 are usedg@ calculated according to Equation C-11.

Cs =2xCqyus) ~ Cgss) [C-11]
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APPENDIX |. PERFORMANCE-BASED EFFLUENT MONITORING FREQUENCY
REDUCTIONS[REVOKED]

Where one or more permit violations of any kind #olimited parameter (not resulting in
SNC) have been exhibited during the previous peoydle, Table I-1 is used to determine
performance-based monitoring frequency reductiohere there has been no permit violation
of any kind for a limited parameter during the poes permit cycle, Table I-2 is used to
determine performance-based monitoring frequencuatons. If Wa permit contains a
monthly average mass loading limit, but not a miyntaverage concentration limit, the
equivalent monthly average concentration limit nbayderived from the monthly average mass
loading limit and the flow basis (the high 30-dasage flow during the previous permit cycle
for industrial facilities and the design flow forumcipal facilities). Performance-based
monitoring frequency reductions shall not be based weekly average, a daily minimum or a
daily maximum concentration limit. If a facilityas demonstrated SNC during the previous
permit cycle, then an increase in monitoring freguyepursuant to Table I-3 is used. Any
process control tests performed, as required by @BZ606, Appendix A, must be reported on
any submitted DMRs, as required by 40 CFR 8§ 12Z1414)(ii), provided the control test
sample meets all the sample protocol requirementsoatained in the OPDES permit.. Any
monitoring frequency reduction granted in a pewhoiés not affect the requirement to conduct or
report any control tests performed.

Tablel-1. Performance Based Monitoring Frequency Reductions
(Oneor More Permit Violations During the Previous Permit Cycle Not Resultingin SNC)

Ratio (Percent) of Long-term Average Effluent Cantcation for
Baseline Monitoring The Previous Permit Cycle to Monthly Average Coricion
Frequency (previous permit Limit &
cycle) >25% and| =50% and| =65% and
<% | U500 | <65% | <75% | 2/0%
7/week (daily) 3/week 4/week 5/week 6/week NR
6/week 3/week 4/week 4/week 5/week NR
5/week 3/week 3/week 4/week NR NR
4/week 2/lweek 3/week NR NR NR
3/week 2/lweek 2/week NR NR NR
2/lweek 1/week NR NR NR NR
1/week 2/month NR NR NR NR
2/month NR NR NR NR NR
1/month NR NR NR NR NR

a

NR means “no reduction.”
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Tablel-2. Performance Based Monitoring Frequency Reductions
(No Permit Violations During The Previous Permit Cycle)*

Baseline Monitoring

Ratio (Percent) of Long-term Average Effluent Cantcation for
The Previous Permit Cycle to Monthly Average Comnicdion

Frequency (previous permit Limit @
cycle) >25% and =50% and| =65% and
<25% | s0m | <65% <7506 | =%
7/week (daily) 2/lweek 3/week 4/week 5/wee 6/wee
6/week 2/week 3/week 3/week 4/week 5/wee
5/week 1/week 2/week 3/week 4/week 4/wee
4/week 1/week 2/week 2/week 3/weel NR
3/week 1/week 2/week 2/week NR NR
2/week 2/month 1/week 1/week NR NR
1/week 1/month 2/month NR NR NR
2/month 1/month NR NR NR NR
1/month NR NR NR NR NR
1/2 months NR NR NR NR NR

& NR means “no reduction.”

* The frequency reductions stated in Table I-2 dbaffect the need to conduct control tests and
do not affect the number of control tests to bedemted, see, OAC 252:690-3-91.
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Tablel-3. Monitoring

Frequency I ncreases

Baseline Monitoring Frequenc
(previous permit cycle)

Increased Monitoring
Frequency for parameters
/ demonstrating a violation
during the previous permit

cycle®

7iweek (daily) NI
6/week 7/week
5/week 7hweek
4/week 6iweek
3/week 5/week
2/week 4/week
1/week 3/week
2/month 2/week
1/month 1iweek
(evelrg/zort?%?trr;sonth) 2fmonth
(o ni/e3 prg(r)gt::rter) H/month
oot
1lyear 1/month

a

NI means “no increase”
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APPENDIX |. PERFORMANCE-BASED EFFLUENT MONITORING FREQUENCY
REDUCTIONS AND INCREASES [NEW]

If a permit contains a monthly average mass loadingt, but not a monthly average
concentration limit, the equivalent monthly averagacentration limit may be derived from the
monthly average mass loading limit and the flowib&he high 30-day average flow during the
previous permit cycle for industrial facilities atite design flow for municipal facilities).

Tablel-1. Performance Based Monitoring Frequency Reductions
(No Permit Violations During The Previous Permit Cycle)*

Ratio (Percent) of Long-term Average Effluent Cantcation for
Baseline Monitoring The Previous Permit Cycle to Monthly Average Comnicdion
Frequency (previous permit Limit @
cycle) >25% and =50% and| =65% and
2% 1T 5006 | <65% | <7506 | /07
7/week (daily) 2/lweek 3/week 4/week 5/wee 6/wee
6/week 2/week 3/week 3/week 4/week 5/wee
5/week 1/week 2/week 3/week 4/week 4/wee
4/week 1/week 2/week 2/week 3/weel NR
3/week 1/week 2/week 2/week NR NR
2/week 2/month 1/week 1/week NR NR
1/week 1/month 2/month NR NR NR
2/month 1/month NR NR NR NR
1/month NR NR NR NR NR
1/2 months NR NR NR NR NR

& NR means “no reduction.”

* The frequency reductions stated in Table I-2 dbaffect the need to conduct control tests and
do not affect the number of control tests to bedcmted.See, 252:690-3-91.
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Tablel-2. Monitoring

Frequency I ncreases

Baseline Monitoring Frequenc
(previous permit cycle)

Increased Monitoring
Frequency for parameters
/ demonstrating a violation
during the previous permit

cycle®

7iweek (daily) NI
6/week 7/week
5/week 7hweek
4/week 6iweek
3/week 5/week
2/week 4/week
1/week 3/week
2/month 2/week
1/month 1iweek
(evelrg/zort?%?trr;sonth) 2fmonth
(o ni/e3 prg(r)gt::rter) H/month
oot
1lyear 1/month

a

NI means “no increase”
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APPENDIX J. BACKGROUND MONITORING [REVOKED]

Background monitoring is unnecessary if a BT/Corasi > 1.0. The maximum BT/C
ratio for which background monitoring is requiredhich decreases as the value of the
associated criterion increases, is expressed bgtemqs J-1, J-2 and J-3.

(BT/C),.., =1.0, where the criteriog 1.0 pg/l. [J-1]
(BT/C), oy = ZmTlmer.on) where the criterion > 1,0g/l and< 1000ug/l. [J-2]
[J-3]

(BT/C),ax =0.125, where the criterion > 10Q@y/I.

If the BT/C ratio< (BT/C)max then background monitoring is required.

The relationship between criterion magnitude and/(Bnax and under what conditions that
background monitoring is required, is illustratadrigure J-1.
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FigureJ-1. (BT/C)max Threshold for Background Monitoring
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APPENDIX J. BACKGROUND MONITORING [NEW]

Background monitoring is unnecessary if a BT/Corasi > 1.0. The maximum BT/C ratio for
which background monitoring is required, which d@ases as the value of the associated

criterion increases, is expressed by Equationsld2land J-3.

(BT/C),.., =1.0, where the criteriog 1.0 pg/l. [J-1]
(BT/C), oy = ZmTlmer.on) where the criterion > 1,0g/l and< 1000ug/l. [J-2]
[J-3]

(BT/C),ax =0.125, where the criterion > 10Q@y/I.

If the BT/C ratio< (BT/C)max then background monitoring is required.

The relationship between criterion magnitude ant/Bmax and under what conditions that
background monitoring is required is illustrated=igure J-1.

FigureJ-1. (BT/C)max Threshold for Background Monitoring
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