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79 Elm Street

Hartford, CT, 06105-5127

Subject: Triennial Review of Water Quality Standards
Sharon WPCF Effluent Copper Limits

Dear Mr. Denny;

As posted on it's web site, the Connecticut Department of Environmental Protection (the Department) is
soliciting input on any aspect of the state's Water Quality Standards (WQS) that a person believes the
Department should consider for potential revision. Wright-Pierce has developed this letter to provide input
on potential revisions to the WQS at the request of the Sharon Sewer & Water Commission relative to their
current effluent copper limits.

As you are aware, Wright-Pierce conducted a study of potential copper sources reaching the Sharon sanitary
sewer collection system and Water Pollution Control Facility (WPCF). Based on this study, no specific
source with a significant copper contribution was identified and the influent copper appeared to be coming
from throughout the collection system. At the time the study was completed, Wright-Pierce requested that
the receiving stream for the Sharon WPCF, Indian Lake Creek, be added to the list of waters in the WQS for
which site-specific criteria have been adopted. At that time, the Department indicated that it would consider
the addition of Indian Lake Creek to the list of waters to which site-specific criteria have been adopted the
next time the WQS were updated. With the public notice of the triennial review of the WQS, the Sharon
Sewer and Water Commission is renewing this request and is submitting this letter as a formal comment for
consideration. Once the Water Quality Standards have been revised the Sharon Sewer and Water
Commission requests that the Department adjust the copper limits in Sharon's NDPES permit based on the
site-specific criteria. Additional information in support of these requests is presented below.

BACKGROUND

The permitted design flow rate for the Sharon WPCF is 0.108 mgd. The current NPDES permit includes an
allocated zone of influence (ZOI) of 0.69 cfs. This results in an in-stream waste concentration (IWC) of
19.50%. Based on the IWC, it is requested that Indian Lake Creek at the Sharon WPCF discharge be added
to the list of waters to which site-specific criteria have been adopted. These criteria were adopted for areas
where the in-stream waste concentration (IWC) was 20 percent or greater due to the discharge from a
biological treatment facility. The Department had previously indicated that at this IWC, they would add
Indian Lake Creek to this list the next time the Water Quality Standards were amended.
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As a requirement of the previous draft NPDES permit, the Sharon Sewer and Water Commission expended
considerable effort and funds in developing a copper mass balance of the collection system. The results of
the copper mass balance are included in the report entitled Wastewater Facilities Study and Infiltration and
Inflow Evaluation (Wright-Pierce, July 2003). One result of this effort was the determination that the
receiving stream has a very high hardness concentration. The lowest value measured in three downstream
samples was 174 mg/l. The copper limits included in the draft permit are calculated based on a significantly
lower hardness concentration of 50 mg/l, which results in a significantly lower calculated copper limit.

We have recalculated the copper limits that would result from the site-specific criteria listed in the
Connecticut Water Quality Standards. We have also recalculated the limits using the EPA’s “Parameters for
Calculating Freshwater Dissolved Metals Criteria That Are Hardness Dependent” as presented in Appendix
B of the National Recommended Water Quality Criteria: 2002, EPA-822-R-047, November 2002. The
results of these calculations are presented in Table 1 below along with the limits listed in the current permit.
A copy of the calculations used to develop these limits is attached to this letter.

Table 1
Sharon WPCF Equivalent Effluent Copper Limits Using Various Criteria
Method Average Monthly Limit, kg/d Maximum Daily Limit, kg/d
Current CT WQS Criteria 0.010 0.017
Site-Specific CT WQS Criteria 0.038 0.057
EPA Hardness-Based Criteria 0.027 0.040

As seen in Table 1, when considering either the Connecticut site-specific criteria or the hardness criteria, the
average monthly copper limits for the Sharon WPCF effluent would increase by a factor of 3.8 and 2.7,
respectively. Therefore, the final copper limits based on current Connecticut state-wide criteria are overly
stringent when either site-specific or hardness factors are considered. As indicated previously by the
Department, the site-specific criteria would appear to support modification or elimination of the copper limit.

Based on the IWC of 19.50% and the hardness levels within Indian Lake Creek, the Sharon Sewer & Water
Commission respectfully requests that Indian Lake Creek at the point of the Sharon WPCF discharge be
added to the list of waters to which site-specific criteria have been adopted. In addition, it is requested that
the copper limits included within the Sharon WPCF NPDES permit be adjusted based on the site specific
criteria.

Should you need additional information, please feel free to call me with any questions.
Very truly yours;

T-PIERCE

L

Christogher N. Pierce, P.E.
Project Manager

Cc: Stephen Szalewicz, Chairman, Sharon Sewer & Water Commission
Alan Goettel, United Water

Attachments
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, STATE OF CONNECTICUT
% DEPARTMENT OF ENVIRONMENTAL PROTECTION

Mr. William Buehrie, Chairman
Sharon Sewer & Water Comimission
Town Hall

Sharon, CT 06069

RE: Town of Sharon
NPDES Permit No. CT0101052

Dear Mr, Buehrle,

Below is a step by step explanation of how our spreadsheet calculated water quality
limits for copper for the Sharon POTW. These calculations follow EPA guidance in
Technical Support Document For Water Quality-based Toxics Control, EPA/505/2-90-001.
Attached are copies of the related tables for your conventence.

1. Calculate the acute and chronic wasteload ailocations {WLA) by dividing the criteria
by the instream waste concentration (IWC) under critical conditions, taking into
account the background concentration. Note in these calculations, the background
concentration is zero (0.0), therefore the WLA is simply the criteria divided by the
IWC. The IWC is defined as the decimal fraction of the downstream flow comprised

of discharge effluent. Lo

IWC = (design flow / design flow + 7Q10) = 0.108 MGD / (0.108 MGD + 0.69 ofs)=0.195 - |

Acute WLA = acute criteria / iwc
or

=143 pg/l70.195 = 73.3 pg/l

Chronic WLA = chronic criteria / iwe

Qor
= 4.8 ug/l/0.195 = 24.6 pg/l

2. Utilize the WLA multiplier in Table 5-1 of EPA’s guidance to calculate the Long
Term Average (LTA) effluent quality that will meet the acute and chronic WLAs
given the variability in effluent quality expected based on past monitoring. Those data
show that a cv (coefficient of variance) of 0.3 is representative of the variability of
copper in the Sharon POTW effluent. The acute LTA uses the Chronic formula
(multiplier) and the chronic LTA uses the Health multiplier (1.0, see Note below).
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2. {continued)

Acute LTA =73.3 pg/l x 0.715 = 52.4 pg/l
Chronic LTA = 24.6 ug/l x 1.0=24.6 pe/l

(Both WLAs, acute and chronic, must be met therefor the more restrictive chronic
LTA is used for subsequent calculations}

3. The adopted copper criteria are treated as health criteria from this point forward. The
AML is equal to the LTA reflecting the allowable exceedance frequency for copper
criteria in Connecticut's Water Quality Standards. The Maximum Daily Limit is
calculated by multiplying the AML by a factor based on the relationship between the
AML and the MDL, and the variability in the effluent (0.3) as shown in Table 5-2 of
EPA’s guidance (4 samples per month, which is the minimum frequency of
monitoring for limit calculations).

Average Monthly Limit =24.6 ug/l
Maximum Daily Limit=24.6 ng/ix 1.50 = 36.9 pgsl

C, : 4. Convert the concentration limits from step 3 to mass equivalents by multiplying by
the permitted design flow for the WPCF.

Average Monthiy Limit = 24.6 pg/l x (0.108 MGD / 0.264 gal/l } = 10.1 g/day
Maximum Daily Limit = 36.9 ng/l x (0.108 MGD / 0.264 gal/l) = 15.1 g/day

Note: Connecticut's copper criteria are median and rare exceedance values, and thus do not
follow the same formulas as other parameters. Copper follows the same calculations as
Health Criteria in that the AML is equal to the LTA which is equal to the WLA (or more
simply, the AML is equal to the Criteria/TWC when the background copper concentration is
set = 0).

I hope this information proves useful. If I can be of further assistance, please do not
hesitate to call me.

Sincerely,

Thomas T. Haze
Water Toxics Program
(860) 424-3734
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Table 5-2. Caiculation of Permit Limits
LTA muitipliers
cv e[zo—O.Saz]
95th aoth , . P2
Percentle | Percentlis Maximum Daily Limit
0.1 117 1.25
0.2 1.36 1.58 {2505
0.3 1.55 1.0 MOL = LTA s g (20705971
0.4 1.78 2.27
3'3 ;i,g E'GB where 6% =in{CV2+ 1),
0‘; 2'31 E;é z = 1.645 lor 95th percentile cccurrence probability, ana
. " v - f ARl
08 548 401 Z = 2.3286 for 29th percantile occurrencze prabability
0.9 2,64 4.48
1.0 278 4.80
1.1 2.8 534
12 303 576
1.3 313 6,17
1.4 3.23 .56
1.5 3.31 6.53
16 3.38 7.29
1.7 545 7.63
18 3.51 7.9
19 3.58 B.28
2.0 3.60 8.5§ .
LTA Nuitiplisrs
[2og -D5op)
(' cv 95th goth
P Percentils Percentile
Average Monthly Limit
n=1 n=2 n=4 n=10 n=30 n=1 n=2 n=4 n=10 n=30
0.1 117 142 108 106 103 | 125 118 112 108 104
g2 | 1.3 125 447 142 103 | 155 137 125 145 1.08
03 ] 155 .38 126 118 408 | 190 155 1.40 24 1.2
ga | 175 132 136 128 132 | 227 183 155 195 1.8
i (25,-05c2] | O5 | 186 186 145 131 116 | 2688 208 172 142 123
AML = LTAve nTHEETa Ll g5 f 213 180 155 138 119 | 311 237 180 152 128
0.7 | 281 1.94 185 145 122 | 356 256 2.08 1.62 1.33
h : Vi 08 | 248 207 175 152 126 | 401 296 227 173 1.39
where an® = in[LVE/n + 11, 6.9 | 264 220 1.85 1.58 129 | 446 328 243 184 1.44
! z =1.845 for $5th percentile, 1.0 278 233 195 186 1.33 490 359 268 1.98 180
z = 2,326 for 951h percentie, and| 1. 291 245 204 173 1.8 534 391 280 207 1.56
n = number of samples/menth 1.2 3,03 258 213 1.80 139 576 423 511 219 182
13 | 313 267 223 1,87 143 | 617 455 334 232 148
14 | 323 277 281 1938 1.47 | 636 485 956 245 174
15 | 331 285 240 200 150 | 883 547 378 258 1.80
16 | 228 298 248 207 154 | 726 847 401 271 187
17 | 245 3.03 256 214 157 | 753 577 423 284 193
1.8 | 351 210 264 220 15 7485 606 446 298 200
19 | 286 317 271 227 154 | B26 6.34 468 312 Z07
20 | 360 823 278 233 188 | 855 481 490 925 2.4
The proper enforcement of this {ype of WLA depends on the The principal advantages and disadvantages of this procedure ars
: parameter limited. For nutrients and biochemical oxygen de- similar to those for the two-value permit limit derivation method
mand (BOD), the WLA vaiue generally has been used as the discussed previously except that it does not examine two WiAs.

average daily permit limit. However, the impact associated with

toxic pollutants is more time dependent, as reflected in the 4-day .

-average duration for the criteria continuous concentration (CCC) 5.4.2  Other Approaches to Permiiting for Aguatfe Life o
(see Chapter 2). Where there is only one water quality critesion Other approaches for transiating WLA outputs into permit limits

and thersfore only one WLA, permit limits can be developed have been used by some permitting authorities. These methods
may combine elements of the statistical procedures discussed

Py

o using the following procedure:
X : earlier with specific technical and policy requirements cf the
* Consider the single WLA to be the thronic WLA and derive permitting authority to derive limits that may be protective ot
an chronic LTA for this WLA using the procedures in Box 5- water quality and consistent with the reguirernents of the WLA,
5 G Z(Step 2, Part 2). Such approaches may use simphified stadstical procedures,

+.* Derive MDLs and AMis using the procedures in Box 5-2
{Step 4).

— e rr—— ¢ r—
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Table 5-1. Back Calculations of Long-Term Average
T ——f-——r—’""“"-‘*—““"“—“‘“*“z
WLA Muitipliers '
cv E,[0.50'-'-201
95th ggth
Percantile | Parcertile Acute
1 0.853 0.787
0.2 0.726 0.643 {056 -20]
03 0.644 0.527 LTA = WLA %8
04 8.571 0.440 ' :
0.5 0514 0.573
0.6 0.268 0.321 where 02 = n{CVE+ 11,
o7 0.432 0281 7 = 1,645 for 95h psrcentile prcunence probability, and
08 0.403 0.249 z = £2.326 for 88 parcentile uecuence probability
0.3 0.378 0.224
1.0 0360 0.204
1.1 0.344 0.187
12 0.330 0174
1.3 0319 0.1%2
1.4 06,310 0.153
1.5 0.202 0.144
16 0.208 0,137
17 0.200 0.1
1.8 0.285 0.128
1.9 0281 0.121 :
2.0 0.217 0.117 A
T T —
l WA Muttipllers
CV l 6{0.5942-2051
a5th L
Parceniile Rercentiie |
Chronic . s —
1 . \
( 4-day average) o2 iy st
0.3 0.799 0.718
05 0.2 0.4 0.739 9.843
; 10.50,2-2643 ; 0.5 0.687 0.881
LTA = WLA " @ 0.8 0644 8.527
0.7 0.808 0,681
2_1 274 0. 9571 0.440
wham g 2= nfCv=/4+ 1) byt et 0,404
z = .645 for 95th percentile occumencs probabliity, and 10 C.514 0.373
7 = 2.328 for 99th percentile ocourenca probability 1.1 0.430 0.345
! 1.2 0.4EB p.321
1.3 0.449 0.300
1.4 432 0.281
15 0417 0.284
16 £.403 0248
7 0390 0.236
1.8 0.379 0.224
19 0.369 0.214
2.0 paso | 0204
The principal disadvantages of this procedure are: Permnit Limit Derivation From Single, 3iead
Qutput
« Necessary data for effluent variability and receiving water
fiows may be unavailable, which prevents the use of this Sorne State water quatity criteria and the correspc
approach. reported as a single value from whick to defin

level of effluent quality, For example, "eoppe
must not exceed 0,75 milligrarms per liter (mgfyin:
state analyses assume that the effluent is constan
the WULA value will never be exceeded. This  -ase
deriving permit fimits because permit h(‘ n
effluent variability. -

o The amount of staif resources needed to explain how the
lirnits were developed and to conduct the WiA also is 2
cancem. The permit documentation (i.e., fact sheet) will
need to clearly explain the basls for the LTA and CV and this
can be resource intensive.
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