HYD-31 Response

HYD-31 Information Needs:

Please make available for reference and demonstration waste concentration, predicted
dilutions, and concentrations at various distances from the discharge point for all plant
discharge to water-bodies.

Action:

A table summarizing information on the estimated concentration of chemicals in the
effluent stream after treatment in the blowdown treatment facility along with a narrative
explanation of the process will be made available in a referenceable form.

Response:

A water chemistry analysis was used to estimate the analyte concentrations for a 2.4-
cycle blow-down discharge into Lake Granbury to evaluate the anticipated water quality
at the effluent discharge point for the Combined Operating License (COL) Application as
a part of the Environmental Report for Comanche Peak Nuclear Power Plant (CPNPP).
This analysis included using the tabulated quarterly monitoring data for surface water
(SW) samples collected in year 2007 from Lake Granbury. This data was used to
determine the mean and maximum concentrations for each analyte. The estimation
included:

1) Compiling the Lake Granbury quarterly data (Sampling Locations LG 101 through
LG 109) into a Spreadsheet.

2) Converting non-detect values and reporting the appropriate value for statistical
analyses as follows:
a) For results reported BELOW the detection limits:
i. %2 of the reporting limit or %2 of the screening limit, whichever was smaller,
was used in the calculation for each analyte.
b) For results reported ABOVE the detection limits:
i. The detected value was used in the calculation for each analyte.

3) Using Excel “AVERAGE" and “MAX” functions to determine the MEAN and MAX
concentrations for each analyte over the four quarterly sampling events.

4) Using the calculated MEAN and MAX concentrations to determine the MEAN and
MAX analyte concentrations after a 2.4-cycle concentration (performed in this
calculation) for the Low Flow of Lake Granbury.

5) Using the calculated MEAN and MAX concentrations to determine the MEAN and
MAX analyte concentrations after a 2.4-cycle concentration (performed in this
calculation) for the Annual Mean Flow of Lake Granbury.

6) ER Table 3.6-1 was used to summarize the chemicals expected to be added to
the system and the concentrations of the chemicals were estimated.

7) The final concentrations were compared to the Texas Commission on
Environmental Quality (TCEQ) Criteria for Specific Metals in Water for
Protection of Aquatic Life, Texas Surface Water Quality Standards (TSWQS),
Human Health Criteria in Water, Screening Levels for Nutrient Parameters and
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the CPNPP Texas Pollutant Discharge Elimination System (TPDES) permit.
Therefore, this estimation has three parts as follows:

1) Part 1: To estimate the 2.4-cycle effluent concentration for the MEAN
concentration and the MAX concentration of each analyte.

2) Part 2: To estimate the analyte concentration (both MEAN and MAX) after the
2.4-cycle effluent has been diluted into Lake Granbury during Low Flow and
Annual Mean Flow.

3) Part 3: To estimate the total concentration of the added chemicals present in the
effluent discharge.

The results are provided on the attached spreadsheet.
During this estimation, the following conclusions were derived:

e Most of the mean and maximum trace metals concentrations are below
the TCEQ Criteria for Specific Metals in Water for Protection of Aquatic
Life.

e No samples had a selenium concentration reported above the detection
limits; however, selenium was estimated to exceed the TCEQ Criteria for
Specific Metals in Water for Protection of Aquatic Life after ¥z the
detection limit was calculated and used in the 2.4-cycle cooling tower
operation concentration for both the mean and maximum concentrations
when mixed with Lake Granbury at low flow. Selenium is estimated to be
reduced to concentrations below the TCEQ Criteria for Specific Metals in
Water for Protection of Aquatic Life when mixed with Lake Granbury
during the annual mean flow for both mean and maximum concentrations.

e Chlorides are not estimated to exceed the Texas Surface Water Quality
Standards (TSWQS) for Lake Granbury as a result of the 2.4-cycle
cooling tower operation for the mean concentration but are estimated to
exceed the TSWQS for the maximum concentration, and both the mean
and maximum concentrations when diluted by Lake Granbury at low flow.
Chlorides are expected to be reduced to concentrations less than the
TSWQS when mixed with Lake Granbury during the annual mean flow for
both mean and maximum concentrations.

e The concentration of total dissolved solids (TDS) is estimated to exceed
the TSWQS for Lake Granbury for maximum concentrations as a result of
the 2.4-cycle cooling tower operation and when mixed with Lake
Granbury at low flow and annual mean flow.

e Sulfates are only estimated to exceed the TSWQS for Lake Granbury at
maximum concentration when diluted by Lake Granbury at low flow.

To further describe the 2.4-cycle blow-down estimation, the follow assumptions were
made:
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The appropriate calculation is the EPA’s Simple Dilution Model Equation:

Where:

Cs= L/OD*CF
FF + SF

Cis = in-stream pollutant concentration (ug/L)

L = facility pollutant loading (Ibs/yr)

OD = facility operations (days/yr)

FF = facility flow (MG/Day)

SF = stream flow (MG/Day)

CF = conversion factor 120 (ug MG/L Ibs) = 0.2642 (gal/L) * 0.4536
(kg/lbs) * 10° (ug MG/kg gal)

The units are the units provided by the EPA. To use this equation to calculate the
concentration at dilution, these units were not used and the following
assumptions apply:

The EPA’s simple stream model equation is an appropriate estimate of
analyte concentration after dilution and does not account for fate or
transport within the stream.

Accounts for no existing analyte concentrations at the dilution point
(therefore, the statistical MEAN and statistical MAX are factored back
[see modified equation]).

L/OD = is the loading rate and is equivalent to analyte concentration
(mg/L or ug/L) times the Plant Discharge Rate (PDR) (L/sec).

FF = PDR (L/sec).

SF = Low Flow, or the Annual Mean Flow (L/sec).

The equation can be modified to account for conversion factors discussed
above and to account for the existing concentrations in Lake Granbury at

the dilution point.

Design inputs include the following:

mg/L = milligrams per liter

cfs = cubic feet per second

gpm = gallons per minute

MG/Day = million gallons per day

L/sec = liters per second

ppm = parts per million, milligrams per liter
ppb = parts per billion, micrograms per liter

The statistical MEAN and statistical MAX concentration for each analyte
reported from the water quality monitoring locations from Lake Granbury.
Plant Discharge Rate (PDR) = 26,100 gpm.

Low Flow of Lake Granbury = 28 cfs.

Annual Mean Flow of Lake Granbury = 1031 cfs.

The statistical MEAN and statistical MAX calculated from quarterly
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monitoring data collected at certain locations from Lake Granbury.
e ER Table 3.6-1 concentrations in waste stream.

The following were converted to L/sec

Cubic feet per second

Gallons per minute (gpm) (cfs) Liters per second (L/sec)
26,100 58.15 1646.65
28 (low flow) 792.87
1031 (m%?;wgl average 20.194.67
For Part 1:

The statistical MEAN and statistical MAX concentration for each analyte on the
attached spreadsheet was multiplied by 2.4.

For Example:

The statistical MAX concentration (ACy,ax) for Total Alkalinity is 141 mg/L.

2.4-cycle concentration = ACa*2.4
=141 mg/L*2.4
= 338 mg/L

For Part 2:

To estimate the analyte concentration as a result of dilution in Lake Granbury,
use the EPA’s simple dilution stream model that does not account for fate or
transport and factor the analyte concentration (AC) measured in Lake Granbury

back into the equation:

Cuitution = L/OD + ACean OF ACrax
FF + SF

Where:
e Cyiution = in-stream pollutant concentration at the discharge point

L/OD = facility loading rate in mass/time (mg/sec or ug/sec).

[ ]

o FF = facility flow (L/sec).

e SF = stream flow (L/sec).

e  ACx = Statistical MAX analyte concentration in Lake Granbury at the
dilution point.

e ACean = Statistical MEAN analyte concentration in Lake Granbury at the
dilution point.

For example:

L/OD = Cycle Mean or Max Concentration * PDR

Max Total Alkalinity concentration in 2.4-cycle effluent = 338 mg/L
FF = PDR = 1646.65 L/sec

SF at Low Flow = 792.87 L/sec
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ACmax = 141 mg/L

Cuiluion = __338 mg/L * 1646.65 L/sec _+ 141 mg/L
792.87 L/sec + 1646.65 L/sec
=228 mg/L + 141 mg/L
= 369 mg/L

For Part 3:

To estimate the total concentration of the chemical additive in the effluent
discharge, add the concentration listed for each system’s waste stream. If the
concentration in the waste stream is reported in ER Table 3.6-1 as a less-than
value, then the less-than value is used as the concentration in the effluent.

SCtot = Schs + SCesw

Where:
e SC, = total concentration of the additive chemical after each system

e SC..s = concentration of the additive chemical after the CWS system
e SC,sw = concentration of the additive chemical after the ESW system

For example:
Total concentration of Biocide/sodium hypochlorite in the effluent discharge
SCeuws = 0.2 ppm
SCesw = <0.2 ppm
SCit = 0.2 ppm + 0.2 ppm
= 0.4 ppm

The values of the estimated analyte concentrations for a 2.4-cycle blow-down discharge
into Lake Granbury are presented on the attached spreadsheet.

\shiima H. Burapss
4/14/2009

Signature Date




4th Quarter Dilution Table

cfs = cublc foot per second

Usoc = Iitora per second

CPNPP - Comanche Peak Nucloar Powar Plant

TPDES - Toxas Pollution Discharge Elimination Standard
TSWQS - Toxan Surtace Wator Quallty Standard

MEAN and MAX Concentrations - Calculated based on quarterty monitoring data from Lake
Granbury. For values foporied as nondotects, 112 of the analytical reparting limit or 172 the
scrooning lovel, whichever was amaller, was used in calculating the mean and max concentration
for each analyto, based on Oraft 2008 Guidance for Assessing and Reporting Surtace Water
Qualty in Toxas (Decomber 21, 2007) (pg 37).

Additive - chornicals that will b addod d will not undergo cych

Addilivos with chomical ostimated 1o imit woro roparted at
the detection fimit, Addilives that ara addoed Intermittently are not included In the diution
calculation

Not evaluated for that compound

(1) Scroening Levels Used as the Primary Scroening Lovel

(2) Concentration of addiives arm not Incroased by the number of cycles.

(3) The Mean or Max analyta concentration is incroased by the nurmber of cycles
" Amount 1o be detormined by TPDES permit

n i
Cycle Moan/Max Concentration
Cn

POR + FR
This Ia not Intended o ba a scientific modol after discharge into Lake Granbury and does not
account for tale and transport processes.

MIGHLIGHTED ANALYTES AN OF THE
REGULATORY LEVEL

For Screening Lavel:

The datauit scroaning lavel usod was the Aquatic Lite Criterla or TSWGS Criteria. ¥ naithar wan provided,
than the screening lavel for Nutrient Paramatars waa used. I the Nutrient Parameters criteria was not

[ the TPDES critoria,

# Cyclo Concontration
1

Flow Rato (FR) = 792.87

Annual Moan Flow
Plant Dischargo Rata (POR) =1
Flow Rato (FR) =

1646.65
2919467
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mg/l mg/l. mgll. mgi. | mg/l | mg/ll. | mg/l | mgiL mg/L mgim® | mg/L | col/100mL | col/100mL | mg/L mg/l mo/l. | mg/l | mg/l mall. mg/L mg/l. mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mo/ll [ mg/L
0.19 0.0021 0.373 0.027 0.008 0.0013 0.338 0.005
0.05 2 0.005 0.1 (X 0.0000122 10 0.05
0.0267 037 02
"TSWQS for Lake Granbury| 1000
CPNPP TPDES| 400 1 1
Values calculated from quarterly monitoring at stations in Lake] Concentration| 132 | 0003 | 0.112_|__120 5 206__| 40542 | 0003 152 G051__| 0000 | 245 047 | 0003 | 156 | 0030 G.0001 G001 | 0003 | 006 | 02 | 024 [ 0186 | 630 | 0003 | 138
Granbury| ™ Max Concon 141 | 0003 | 0164 | 164 5 504 | 260000 | 0003 | 1100 25000 | 0.018 | 347 216 _| 0003 | 237 | 0163 0.0001 00001 0003 | 019 | 05 | 440 | 2460 | 7.30 | 0,003 | 183
) Cancontration of chemicals added 1o the system and factored Intol Low| - = e = e = = = = = = = = 5 = = = S = = = 5 = = = = =
the effluent| High| -~ - = - - Yy = = = - - - 5 =) - = = - p = r = = = = 5 = N -
24 oycle ® Mean concentration | 317 | 0006 | 0268 | 280 |4619| 00012 | 1722 | 12 711 | 97.300 | 0006 | 364 16442 | 0022 | 588 112_| o 374 | 0001 0.0002 0.0002 0006 | 020 | 04 | 058 | 0447 | 1513 | 0006 | 331
Max concentration | 338 | 0006 | 0394 | 394 |6000) 00012 | 2393 | 12 1426 | 624,000 264 833 518 | 0006 | 569 | 0301 0.0002 00002 0006 | 044 | 12 | 1056 | 5004 | 17.52 | 0006 | 429
Diluted Effluent at Mean concentration | 346 | 0007 | 0203 | 315 | 5043 | 00013 | 1880 | 13 776__| 106218 | 0007 08 17949 | 0024 | 642 122 | 0007 | 409 | 0090 0.0003 0.0003 0007 | 022 | 04 | 063 | 0488 | 1651 | ooz | 361
Low How Max concentration | 369 | 0007 | 0430 | 430 | 6550 | 00013 | 2612 | 13 1556 | 681193 | 0.007 | 2882 65490 | 0047 | 900 0.427 0.0003 00003 0007 | 048 | 13 | 1153 | 6445 | 1913 | 0607 | 479
Diluted Effluont at Moan concontration | 149 | 0003 | 0126 | 136 | 2171] 00006 | 80.9 6 234 | as7ar | 0003 71 7120 | 0010 | 277 053 | 0003 | 176 | 0043 0.0001 0.0001 0003 | 009 | 02 | 027 | 0210 | 711 | 0003 | 156
Aol Ween Flow Max concentration | 150 | 0003 | 0185 | 185 |26820) 00006 | 1125 | & 670 | 293316 | 0003 | 1241 26203 | 0020 | 301 244 | 0003 | 267 | 0.184 0.0001 0.0001 0003 | 021 | 06 | 496 | 2775 | 824 | 0003 | 206




4th Quarter Dilution Table

OTHER POTENTIAL DISCHARGE COMPOUNDS
COMPOUNDS ADDED
TO THE SYSTEM {oveinom bulci)
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600 2500 6.59.0
4000 45 45
1216 | 1012__| 0490 [PX]} 0012 27 240 517 503 | 6371
2320 | 7010 | 0920 350.0 0.024 77 650 844 | 8378
= = = - = 02 | 22 =
- - - - = 02 | 22 =
24 Cycle o Moan concentration | 0001 | 467 18 2018 | 2420 | 1477 1016 0029 = - - - = -
Max concentration | 0001 | 883 192 | 5568 | 16824 | 2.208 840.0 0.058 = = = = e =
Diluted Effluont at Moan 0001 | 510 2 3186 | 2652 | 1285 1109 0,032 | 0.135 [ 1.48408 & . = = = R
Lo Fitne Max concentration | 0.001 964 210 6078 | 18366 | 2410 9217.0 0063 | 0.135 |1.48498 - - - < = =
Diluted Effluent at Moan concentration | 0.001 220 8 1372 1142 | 0553 478 0,014 [001068 0.11746 i = - = - - =
Annusl Mesn o Max concentration | 0001 | 415 90 | 2617 | 7008 | 1038 | 3048 | 0027 |0.01068] 0.11746 - - - - - -
cfs = cublc foot por second Thasa chemicals aro not considered 10 Incraasa by the numbor of
Usoc = ltors por socond cycles and will bo affocted by tho chomicals added to tho systom.

CPNPP - Comanche Peak Nucloar Powor Plant
TPDES - Toxas Pollution Discharge Elimination Standard
TSWQS - Texas Surtaca Water Qualty Standard

MEAN and MAX Concentrations - Calculated based on quarterly monftoring data from Lake
Granbury. For values reported as nondetects, 1/2 of the analytical reporting imit or 172 the
scrooning levol, whichover was smalior, was used In calculating the mean and max concentration
for each analyte, based on Draft 2008 Guidance for Assassing and Reporting Surtace Water
Quallty in Taxan (December 21, 2007) (pg 37)

Additive - chomicals that will be added d will not

Additives with chemical timated 10 be imit wore reported at
tha detection limit. Additives that are added Intermittently are not included in the dilution
calculation.

=" - Not evaluated for that compound

(1) Scrooning Levels Used as the Primary Scroening Lavel

(2)  Concentration of addilives are not Incroased by the number of cycles.

(3)  Tha Mean or Max analyle concentration I (ncroased by the number of cycles
" Amount 1o be detormined by TPDES permit

‘Mean/Max Concentration

OR

POR+ FR
Thia is not Intended 1o be a aclentific model aer discharge Into Lake Granbury and does not
account for talo and transport procenses.

MIGHLIGHTED ANALYTES OF THE
REGULATORY LEVEL

For Screening Lovel:
Tha detautt acreening lavel used was the Aquatic Life Criteria or TSWQS Criteria, ¥ neither was provided,

provided sod of the

#Cycla Concentration

Annual Mean Flow
Plant Dischargo Rata (POR) =1
Flow Rato (FR) =

cfs Usoc
1646.65
2919467
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