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ASEA BROWN BOVERI

April 21, 1993
LD-93-069

Docket No., 52-002

Attn: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: System 80+™ Information for Issue Closure

Dear Sirs:

The attachments to this letter provide markups OF CESSAR-OC for closure of
DSER issues. These markups, and others to be discussed with NRC staff in
forthcoming meetings, will be printed as part of Amendment 0 in May, 1993.

Attachment 1 provides winor technical revisions to seven DSER issues being
resolved by the Plant Systems Branch, as the result of the 3% increase in
core power level. Since the changes are not large, it is expected that any
staff review performed to date remains valid. Attachment 2 provides
revisions to seven DSER issues related to the Initial Test Program (Chapter
14) as a result of recent telephone calls with NRC staff. Attachment 3
provides a listing of computer run microfische provided to NRC staff as a
result of the April 6-8, 1993, meeting on piping analysis with the
Engineering and Geosciences Branch and Mechanical Engineering Branch.

If you have any questions, please call me or Mr. Stan Ritterbusch at (203)
285-5206.

Very truly yours,

COMBUSTION ENGINEERING, INC.

WA - A

C. B. Brinkman /
Acting Director
Nuclear Systems Licensing

CBB/ser

cc: J. Trotter (EPRI)
T. Wambach (NRC)
P. Lang (DOE)

Compusion Engrsanng  ing 10050 Prospect Hi Reao "' 5911
1 Windgor, Connaglicut 060950500 Telex D827 COMBEN WHOR
PR “ADDCK 03800002
A FDR

ABB Combustion Engineering Nuclear Power /Wib



ATTACHMENT 1



OPEN REV DATE NRC
ITEM BRANCH
NUMBER

11.1-1 B 4/20/93 SPLB
11.1-2 B 4/20/93 SPLB
11.2-1 B 4/20/93 SPLB
11.2-2 B 4/20/93 SPLB
11.3-4 B 4/20/93 SPLB
11.3-5 B 4/20/93 SPLB
COL REV DATE NRC
ITEM BRANCH
NUMBER

15.3.10-1 B 4/20/93 SPLB
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DSER Open Item 11.1-1

CESSAR Section 11.1 requires more information to enable staff to
evaluate the radiocactive waste system.

Proposed Open Item 11.1-1 Resolution

The effluent analyses for LWMS and GWMS have been revised to
evaluate compliance with 10 CFR 20, Appendix B, Table II based on
a 1% failed fuel rate. Proposed revisions to CESSAR-DC Sections
11.1, 11.2 and 11.3 are attached.

The decontamination factors, shown in Table 11.2-3, are consistent
with those provided in NUREG-0017, Revision 1. Radwaste ion-
exchange system decontamination factors are based on recent
industry experience with such systems, including the use of cesium-
selective zeolite media which are added to organic ion-exchange
materials to improve the performance of liquid waste treatment ion-
exchange systems (and that additional processing can be performed,
as necessary, to achieve the stated performance levels). The
effective decontamination factor for each flow stream is calculated
based on the decontamination factors shown in Table 11.2-3 and the
gimplified liquid release pathway shown in Figure 11.2-2.

The computer code PWR-GALE, based on NUREG-0017, Revision 1
methodology, accounts for operator error and adds an additional
0.16 Ci/yr to the release from the LWMS. Table 11.2-1, Note 3
states, "The total is adjusted to include 0.16 Curies attributable
to operational occurrences that results from unplanned releases."

The carrier gas flow rate (1 scfm) in Section 11.3 is based on the
EPRI Utility Reguirements Document, Chapter 12 specifications.

The gaseous release points are graphically represented in Figure
33.3-2.

Open Item 11.1-1 1 : Rev. B
DRAFT 4/20/93




DSER OPEN ITEMS 11.1-1 and 11.1-2

DESIGN
CERTIFICATION

CESSAR

11.0 RADIOACTIVE WASTE MANAGFMENT

11.1 SOURCE TERMS

The average gquantity of radioactive material released to the
environment during normal operation including anticipated
operational occurrences is calculated using PWR-GALE Code
(Reference 1) and is based on guidance provided in NUREG-0017
{Reference 2). The adequacy of radicactive waste management
systems is demonstrated by verifying compliance with 10 CFR 50,
Appendix I offsite radioclogical release objectives using the

NUREG-0017 "expected" source term basis.

Design basis "maximum"
shielding design and acc
use of design basis
accident calculations al

*maximum®

source terms are used in plant radiation
idental offsite release evaluations. The
source terms in shielding and
lows for short-term increases in reactor

coolant concentration above the NUREG-0017
concentrations. Design basis "maximum®
addressed in Chapter 12. (A

The adeguacy of radiocactive waste managemel

demonstrated by verifyin coupliance

»lpase rate and cdncentration

uT: ot urce terms) ure used to demonstrat

cal 'protection criteria '
FHe

"expected" average

'

expected" soUrcCe syms—are—used to demonstrate Ong=t-er

operational adequacy of radioactive was anagément systems.
The ability ¢to gquid and airborne radionuclide
concen iorE below 10 CFR 20 instantaneous limits under
shoTt-term "maximum" source term conditions is also addressec

21.1.1 ANTICIPATED PRIMARY COOLANT CONCENTRATIONS

Reactor Coolant System (RCS) radionuclide activity concentration
source terms for normal reactor operating conditions, including
anticipated operational occurrences, are developed as a basis for
a) calculating routine radioactive releases in station effluents,
b) calculating radionuclide concentrations in radiocactive waste
panagement and other plant systems during normal operation, and
c) ensuring that occupational radiation exposures are as low as
reasonably achievable (ALARA). A description of reactor coolant
and plant system radiation sources used as the basis for shield
design calculations is provided in Section 12.2.

3110 Fission Product Activities

The concentrations of radioactive fission product isotopes
in primary coolant under normal reactor operating conditions

are calculated by methods developed in NUREG~0017. The
parameters used in the coolant fission product source term
Anmendment J
11.1-1 April 30, 1992



DSER OPEN ITEMS 11.1-1 and 11.1-2

CESSA gg:%’??lCATION

calculations are summarized in Table 11.1.1-1., The calculated
RCS fission product activity concentrationg/junr-summaxizgd in

T }Table 11.31.1~-2. W
Theeel — g A 1A MG
33.3.1,2 Corrosion and Activation Pr ‘:LMJ e
k ' . : ) /’ _____'/""/ }
The concentrations of radioactive <COrrosi and activation

products in primery coolant under normalzﬂieactor operating
conditions (i.e., Na-24, cr-51, Mn-54, Fe=55, Fe-59, Co-58,
Co-60, Zn-65, W-187 and Np-239) are included in Table 11.1.1-2.
Corrosion and activation product concentrations are calculated by
methods developed in NUREG-0017.

15123 rritium Production in Reactor Coolant

The principal sources of tritium production in a pressurized
water reactor (PWR) are from ternary fission and neutron induced
reactions in boron, lithium and deuterium that are present in the
coolant, borated shim rods and Control Element Assemblies (CEAs).
The tritium produced in the coolant contributes immediately to
the overall tritium activity while the tritium produced by
fission and neutron capture in the CEAs and borated shim rods
contributes to the overall tritium activity via release through
the cladding.

$1.3:.%:3:2 Activation Sources of Tritium

The activation reactions producing tritium are as shown in Table
11.1.1-3. The tritium production from reactions 5 and 6 (B-11 h
and N-14 sources) is insignificant due to low cross section
and/or abundance and can be neglected. Reactions 1-4 (from B-10,
lithium, and deuterium) are the major sources of tritium in the
coolant, CEAs and borated shim rods.

The tritium production from the above sources is determined by
the following expressions:

Tritium Formation Rate = pProduction Rate - Decay

dN

a-t':zaé‘lﬂ

Z.¢ -
N = _%— (1 -e Gy, atoms/cn3 at time (t)

VAN x 2.7 x 10732

g4 (1 - e*ty v x 2.7 x 107

"

activity (curies)
11

Amendment 1
11.32 December 21, 1990



DSER OPEN ITEMS 11.1-1 and 11.1-2

CESSAR &iiificanion

e/
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sing NUREG-0017
tritiated water

to surface waters and the atmosphere calculated
methodology plus the annual decay of tritium i
sources) to the maximum and average tritium tivity production
rates provided in Table 11.1.1-5. For bo the maximum and
average tritium production cases, total tritium production (1452
and 1211 Ci/yr, respectively) does not excged the total liquid
and airborne releases accounted for in the ction 11.2 and 11.3
offsite radiological impact evaluations { Ci/yr) plus decay
(280 Ci/yr - based on an average tritiated water conc tration of
1 uCi/gm and a total tritiated water inventory of Q.0E+ gms) .
The conclusion of this comparison is that RCS coolant
concentrations will likely remain below both design basis maximum
and average tritium concentration levels and that annual average
environmental releases will likely be lower than calculated using
NUREG-0017 methodology. Assuming a station tritiated water
inventoiy of 5.CE+09 gms (see Table 11.1.1-7) and the tritium
production rates summari in Table 11.1.1-5, an average primary
system bleed rate of GPD to the Liguid Waste Management
system (see Section .2.6) will be sufficient to maintain
reactor coolant triti concentrations below the assumed average
and maximum levels.

Reduced levels of tritium in the RCS and environmental effluents
are expected benefits of higher levels of fuel performance and
the specification of enriched lithium for RCS coolant chemistry
control. Both of these measures help to reduce tritium
production during power operation below historical levels
experienced at operating PWRs (on which NUREG-0017 methodology is
based). Plant operational procedures shall include provisions
for controlled discharges of RCS water (following processing in
the Liguid Waste Management System) as necessary to control RCS
tritium levels.

rnendment J
11.1-4a April 30, 1992




DSER OPEN ITEMS 11.1-1 and 11.1-2

DESIGN
CERTIFICATION

CESSA

TABLE 11.1.1-1

PRIMARY AND SECONDARY COOLANT ACTI!!?Y CONCENTRATION BASES

7
/
/

Core Power Level, MWt /

Fuel Cycle Duration, Effective FMll Power Days

Plant Capacity Factor

reactor Coolant Mass Including Pressur izer, lbs

Letdown Purification Flow, /gpm

Failed Fuel Fraction

Purification IX Remova Efficiencies
lodines
Cs, Rb
Others

Ccvecs Gas Stripper Operation

Beginning of Cycle Boron Concentration, ppm
Initial Debora¥ing IX Service Level, ppm (2)
Total Steam FAow Rate, 1lbs/hr (3)

Mass of Ligyid in Each S§G, 1lbs

Total SG Blowdown Flow, 1lb/hr (3)

secondary Leak Rate, lbs/day

Primary

ateam Gdnerator Partition Factors

Revision 1 model.

3800

438

0.8
$5.713E+05
72

(1)

100

2

50
Continuous
1200

30
1.712E+07
2.B10E+05
3.43E+04
75

1.0

0.01
0.005

Failed fuel rate consistent with NUREG-0017,

(2) Boron concentration at which shim bleed to reduce
primary coolant boron level discontinued.

clean-up.

) Values are for sum of both steam generators.
) Powdex demineralizers used for condensate

Amendment I

December 21,

1990



DSER OPEN ITEMS 11.1-1 and 11.1-2

CESSAR Ziiiificaron

TABLE 11.1.1-2
(Sheet 1 of 2}

PRIMARY AND SECONDARY ACTIVITY DURING,/NORMAL OPERATION
Primary Cocolant (uCi/gm) sefondary Ceolant (xCi/gm)
Nuclide water water Steam (1)
H~3 1.00E+00 1.00E-03 1.00E-03
Sr-89 1.40E-04 3.92E-09 1.96E-11
Sr-90 1.20E~05 3.37€-10 1.69E-12
Sr-91 9.60E-04 2.01E-08 1.01E~10
Y-91 5.20E~06 1.44E-10 7.20E-13
Y-23 4.20E-03 8.59E-08 4.29E~10
2r-95 3.90E-04 1.1CE-08 5. 90E~11
Nb-98%5 7.56E-09 2.78E>112
Mo-99 1.73E-07 8.65E~10
Tc-99m 8.02E~-08 4.01E-10
Ru-103 2+.13E~07 1.06E-09
Rh-103m 0.00E+00 0.00E+00
Ru-106 2.54E-06 1.27E-08
Rh-106 0.00E+00 0.00E+00
Ag-110m 3.64E-08 1.82E-10
Ag-110 0.00E+00 0.00E+00
Sb-124 .00E+00 0.00E+00 0.00E+00
Te~129m .90E~04 5.36E-09 2.68E~-11
Te-129 2.40E-02 1.70E~07 8.50E~-10
Te~131m .50E~-03 3.77E-08 1.88E-10
Te~131 7.70E-03 2.29E-08 1.15E-10
I-131 4.50E~-02 7.39E-07 7.39E-09
Te~132 1.70E-03 4.57E~-08 2.29E-10
I-132 2.10E-01 1.84E-06 1.84E-08
I-133 1.40E-01 2.12E-06 2.12E-08
Cs~134 7.10E~03 2.90E-07 1.45E-09
I-135 2.60E-01 3.29E-06 3.29E-08
Cs-136 8.70E-04 3.50E-08 1.758~10
Cs-137 9.40E-02 3.86E-07 1.93E-09
Ba-137m 0.C0E+00 0.00E+00 0.00E+00
Ba-140 1.30E-02 3,.58E-07 1.79E-09
La~140 2.50E~02 6.47E-07 3.24E-09
Ce~141 / 1.50E-04 4.19E-09 2.09E-11
Ce-143 2.80E-03 6.98E-08 3.49E~-10
Pr-14 0.00E+00 0.00E+00 0.00E+00
Ce~-144 3.90E-03 1.10E-07 5.5%0E~-10
Pr-144 D.00E+00 0.00E+00 0.00E+00
Na~24 4.70E~02 1.06E-06 S.30E-0%9
p-32 0.00E4+00 0.00E+00 0.00E+00

Amendment 1
December 21,

1990



CESSAR

DESIGN

CERTIFICATION

DS!IR OPEN ITEMS 11.1-1 and 11.1-2

PRIMARY AND SECONDARY ACTIVITY DUR

(Sheet 2 of 2)

7

TABLE 11.1.1-2 (Cont’d) ,

G NORMAL OPERATION

Primary Coolant (uCi/gm)

Secondary Coolant (uCi/gm)

Nuclide water water Steam (1)
Cr-51 3.10E-03 8.94E-08 4.47E-10
Mn-54 1.60E-03 4.47E-08 2. 24E-10
Fe~55 1.20E-03 3.37E-08 1.68E-10
Fe-59 3.00E-04 B.25E-09 4.12E-11
Co-58 4.60E-03 2.31E=07 6.55E-10
Co=67 1.51E-08 7.558~11
NI-63 0.00E+CO 0.00E+00
Zn-65 1.44E-0C8 7.20E~11
w-187 6.10E~08 3.05E-10
Np~-239 5.83E-08 2.92E-10
Kr-8sm ool 2.30E-08
Kr-85 i 1.21E~-09
Kr-87 - 2.54E-08
Kr-88 - 4.45E-08
Xe-131m /4.01E-02 s 7.23E-089
Xe-133m 1.36E~02 - 2.55E-09
Xe~133 2.60E-01 " 4.73E-08
Xe=-135m 1.37E-01 - 2.49E-08
Xe-135 5.03E~01 - 9.34E-08
Xe~137 3.64E-02 = 6.65E-09
Xe-138 1.26E-01 e e 2.31E~-08
RAll Others 5.47E-01 2.14E-06 1.07E-08

calculated assuming 0.5% moisture carryover for
particulate species and 1% iodine carryover with
/ the steam.

NOTBSa/ (1)

Amendment 1
fecember 21, 1990
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DSER OPEN ITEMS 11.1-1 and 11.1-2

CESSAR &iiiFicarion

TABLE 11.1.1-7

IN-PLANT TRITIATED WATER SOURCES

(1)

Velume
Component (Gallons)
Reactor Coolant System 107,000

Spent Fuel Pool

N 231,000
/78,000 o R
Reactor Makeup Water Tank ‘5TZ§§§E§§§f )
Holdup Tank /?é:;;;E:h\t>‘f—E:Iz§f§§§$2’

In-Containment Refueling 546,000
Water Storage Tank

TOTAL: L, 000
}
/,Zﬁﬁgooo
NOTES: (1) Volumes used in the calculation of in-plant

tritium concentrations. The calculation uses minimum
tritiated water volume assumptions to result in maximum
tritium concentration estimates.

(2) Value represents 40% of component/system capacity.

Amendment I
December 21, 1990




DSER OPEN ITEMS 11.1-1 and 11.1-2
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DSER OPEN ITEMS 11.1-1 and 11.1-2

INSERT A:

For the purposes of demonstrating compliance with 10 CFR 20,
Appendix B, Table II limiting concentrations for radiocactive
materials in unrestricted areas, concentrations of radioactive
fission product isotopes in the primary coolant under "limiting" 1%
fuel failure rate conditions are calculated by the Combustion
Engineering DAMSAM computer code. The calculated RCS fiegsion
product activity concentrations for 1% fuel failure rate operation
are summarized in Table 11.1.1-95.
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TABLE 11.1.1-1

R —

DSER OPEN ITEMS 11.1-1 and 11.1-2

PRIMARY AND SECONDARY COOLANT ACTIVITY CONCENTRATION BASES

Core Power Level (MWL)

Fuel Cycle Duration (Effective Pull Power Days)

rlant Capacity Factor

Reactor Coolant Mags Including Pressurizer (lba)

Letdown Purification Flow (gpm)
Failed Puel Fraction
Purification IX Removal Efficiencies
lodines
Cs, Rb
Others
CVCS Gas Stripper Operation
Beginning of Cycle Borom Concentration (ppm)
Initial Deborating IX Service Level (ppm) (2]
Total Steam Flow Rate (1lbs/hr) [3]
Mass of Liguid in Bach SG (1lbs)
Total SG Blowdown Flow (1lb/hr) [3]
Primary to Secondary Leak Rate (lbes/day)
Steam Generator Partition Factors
Tritium, Noble Gases
Iodines

All Other Nuclides

condensate Demineralizer Flow Fraction (4]

Notes:

6.64E~05
72

(1]

100

2

S0

Cont inuous
1200

30
1.76E+07
2.13E+05
3.53E+04
75

1.0

0.01
0.00%

0.865

(1] Failed fuel rate consistent with NUREG-0017, Revision 1 mode] |
[2] Boron concentration at which shim bleed to reduce primary

coolant boron level discontinued .

[3] Values are for sum of both steam generators.

(4] Deep bed demineralizers used for condensate clean-up.



TABLE 11.1.1-2

DSER OPEN ITEMS 11.1-1 and 11.1-2

(SHEET 1 OF 2)

PRIMARY AND SECONDARY ACTIVITY DURING NORMAL CPERATION

Nuclide

H -3
Sr-89
8r-90
Sr-91

¥ ~91 M
Yy -91

Y -93
Zr-95
Nb-85
Mo-99
Tc-989 M
Ru-103
Rh-103M
Ru-106
Rh-106
Ag-110M
Ag-110
Sb-124
Te-129M
Te-129
Te-131M
Te-131
I -131
Te-132
I -132
I ~133
Ce~-134
I -13%
Ca-136
Ce~-137
Ba-137M
Ba-140
La~140
Ce-141
Ce~143
Pr-143
Ce-144
Pr-144
Ra-24

P ~-32
Cr-51
Mn-54
Fe-5%

Primary Coolant (uCi/gm)

B 0 W N O ENY SN DN O DO D S Dl OB e e e b

Water

.00E+00
.66E-04
.43E~0S
.D1E-0Q3
AT7E-04
17E-06
.45E-03
.63E-04
.32E-04
.36E-03
.84E-03
.88E-03
.COE+00
.07E-0}
. 00E+00
.S54E-03
.00E+00
.00E+00
.25E-04
.34E-02
.6BE-03
.43E-03
.31E-02
.96E-03
L,09E-D1
. 55E-01
. 10E-03
. 70E-01
.Q9E-~D3
,20E-02
. D0DE+00D
L S3E-02
.B3E-0Z
.78E-~04
.14E-03
.D0E+00
.63E-03
-D0E+ 00
.08E-02
.DOE+ 00
ETE-D3
.90E-D3
.43E-03

HENONOWO S HMEMEOFPODIOOWMERLRWME RO EOOSO U O AW i i b b

Water

. Q0E-03
.22E~08B
. D6E-09
42E-0B
.S53E-09
.S0E-10
.91E-07
.43E-08
.35E-0B
.01E-07
.59E-07
. 64E~07
.DDE+00
.96E-06
. D0E+00
.14E-07
.Q0E+00
.00E+00
.67E-08
AY9E-07
.01E-07
JOTE-0B
.45E-06
.33E-07
. 36E-06
.D4E-06
T1E-07
.65E-06
.0BE-08
.D3E-086
.D0E+00
.10E-06
. T9E-06
. 30E-08
.BOE-07
.DOE+00
.44E-07
.Q0E+ Q0D
.SSE-06
.DOE+0D
.7T8E-07
.40E-07
. OSE-07

Secondary Coolant (uCi/gm)

Steam

1.00E-03
6.10E-11
5.30E~12
2.21E-10
1.778-11
2.25E-12
9.5%€-10
1.72E-10
1.18BE-10
2.51E-09
7.95E-10
3.32E-09
0.00E+00
3.98BE-UB
0.00E+00
5.70E-10
0.00E+00
0.00E+00
B8.35E-11
1.25e-09
5.05E-10
1.54E-10
2.45E-08
6.65E-10
3,36E-08B
6.04E-08
3.8B6E~-09
7.65E-08

4.54E-10
5.15E-09
0.00E+00
5.50E-09
B.95E-09
6.50E-11

9.45E-10
0.00E+00

1.72E-09

0.00E+0D
1.28E-08

0.00E+00

1.39E-09

7.00E-10

5.25E-10



DSER OPEN ITEMS 11.1-1 and 11.1-2

TABLE 11.1.1-2
(SHEET 2 OF 2)

PRIMARY AND SECONDARY ACTIVITY DURING NORMAL OPERATION

Primary Coolant (ucCi/gm) Secondary Coclant (uCi/gm)
thuclide Water Water Steanm
Fe-59 3.56E~-04 2.57E-08 1.29E~10
Co-~58 5.46E-03 4.08E-07 2.04E-08
Co~60 6.30E-04 4.74E-08 2.37E-10
Ni-63 0.00E+00 0.00E+D0 0.COE+OC
Zn-65 6.06E-04 4.52E-08 2.26E-10
w ~187 2.77E-03 1.58E~-07 7.80E-10
Np-239 2.52E-03 1.66E-07 8.30E-10
Er-85 M 1,15E~01 - 2.09E-08
Kr-85 6.88E-03 - 1.26E-09
Kr-87 1.31E-01 it Z2.39E-08
Kr-88 2.21E-01 - 4.03E-08
Xe~131M 4.13E-02 - 7.53E-09
Xe-133M 1.37E-02 - 2.50E-09 |
Xe-133 2.66E~01 - 4.85E-08 |
Xe-135M 1.22E-01 - 2.23E-0B i
Xe~135 4,6 78E~01 - 8.73E-08 u
Xe~-137 3.24E-02 - 5.91E-09 :
Xe-138 1.13E-01 - 2.06E-08 |
All Others 5.29E-01 4.21E-05 2.11E-07 }
|
f
|
!
!
NOTES :
(1] Calculated assuming 0.5%% moisture carryover for particulate

species and 1% Jodine carryover with the steam.
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Nuclide

Srgs
8rso
§r91
Y91
Y93
2rss
Nb95
Mo99
Tc99m
Rul03
Rh103m
Ruloé
Rh1l06
AgliOm
Agll0
8b124
Tel29%m
Tel29
Tel3lm
Telll
I131
Tell2
I132
1133
Cegl34
I135
Csl36
Cel37
Bal37m
Bald4o
Lal4o
Celdl
Celd3
Prild3
Celdd
Pri4d

DSER OPEN ITEMS 11.1-1 and 11.1-2

TABLE 11.1.1-9
(Sheet 1 of 2)

RIMARY ACTIVITY DURING LIMITING
1% FUEL FAILURE RATE OPERATION (1)

DAMSAM
1% Failed Fuel
Concentration
(uCi/gm)

.92E~03
.37E-04
5.80E-03
5.62E~04
1.39E-04
6.13E-04
6.07E-04
.38E-01
.95E-01
.09E~04

7.64E-05

-

Ll ™)

LS L ]

- -

7.15E-03
+61E-03
.38E-02
.32E-02
.96E+00
.35E-01
.01E-01
-25E+00
.D8E~01
.39E+00
.64E~-02
.66E-01
.45E-01
.BOE~03
.62E-03
.BOE-04
.03E~-04
-46E~-04
.59E-04
.STE-04

BB N B W W NN S DD NN WS
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DSER OPEN ITEMS 11,1-1 and 11.1-2

TABLE 11.1.1-9
(Sheet 2 of 2)

PRIMARY ACTIVITY DURING LIMITING
1% FUEL PFAILURE RATE OPERATION (1)

DAMSAM
1% Failed Puel
Concentration

Nuclide {uci/gm)
Naz4 5.08E-02
Cr51 3.67E-03
MnS54 1.90E-03
Feb55 1.43E-03
Feb59 3.56E~04
Co58 5.46E-03
Co60 6.30E-04
Znés 6.06E-04
w187 2.77E-03
Np239 2.52E~03
Kr8S5m 9.03E-01
Krés 2.10E-02
Er87 8.81E-01
Krés 2.20E+00
Xel3dlm 2.19E-01
Xel3i3m 5.75E-02
Xel3d 2.87E+01
¥el3s5m 6.96E-01
Xel35s 4.08E+00
Xel3?7 1.65E-01
Xel3s 5.94E-01
H3 1.00E+00
NOTES :

(1) Continuous gas etripping assumed.

{2) NUREG-0017 basis corrosion product source terms.

(2)
{2}
(2)
(2}
(2)
(2)
(2)
{(2)
{2)
(2)

(3)

(31 Assumed maximum based on in-plant tritium

calculations.
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DESIGN
CERYTIFICATION

11.2 LIQUID WASTE MANAGEMENT SYSTEMS

The design

(LWMS) is to protect the plant personnel, tiie general public, and
the environment by providing a means %o collect, segregate,
store, process, sample, and monitor resdicactive liguid waste.
Each type of ligquid waste is segregated to minimize the potential

for mixing

The processed liquid radioactive waste is sampled prior to
release from Waste Monitor Tanks and radiation monitors are
provided in the discharge line to provide for a controlled

monitore

clud ng

11.2.1

13.2.1.%

GBS . :
the (Porable WALer SOUrCE

concentrations specified in 10 CFR 20 and meet the As Low As
Reasonably Achievable (ALARA) criteria of 10 CFR 50, Appendix I.

The Liguid Waste Management System (LWMS) is designed in
accordance with the acceptance criteria defined in the Standard

objectives of the Liquid Waste Management System

and contamination of non-radiocactive flow streams.

oncentration of the liquid effluent at
released during normal operation,
operational  occurrences, is Dbelow

anticipated

DESIGN BASES

Criteria and Evaluation

Review Plan, Section 11.2. The design criteria are the
following:
A. Effluents normally released to unrestricted areas must peet .

the limiting reguirements of 10 CFR 20 and meet the ALARA
objectives of 10 CFR 50, Appendix I.

The LWMS intermittently discharges ligquid effluent in
batches to the environment. Table 11.2~1 provides an
estimate of the annual liguid effluent releases (Ci/yr)
pased on results from PWR-GALE using NUREG-0017 methodology.
Assumptions used to calculate the annual release rate are
discussed in Section 11.2.6. This estimated annual release
rate is used to calculate the estimated annual dose to the
maximum individual. These results are 1listed in Table
11.2~4.
operation and anticipated operational occurrences meet 10
CFR 50, Appendix I objectives.

The LWMS is designed to ensure that normal releases to
unrestricted areas are within 10 CFR 20, Appendix B, Table
11, Column 2 maximum permissible concentrations based on the

design

This analysis assures that effluents during normal

basis source term. Section 11.2.7 provides a

detailed discussion regarding the methodology use to (o

calculate the concentration of the etfluent at the
£E§£§;:§§§f§51 The results of this analysis assure that the

Amendment J
11.2~3 April 30, 1992
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concentration, of the liquid effluent dthe
A are within 10 CFR 20, Appendix B, Table 1I,
Column 2 ma}imum permissible concentrations.
B. The system must contribute to meeting the performance design
objectives in that it must never interfere with the normal

station operation including anticipated operational
occurrences.

The LWMS is a non-nuclear safety related system. It has no
accident mitigation functions. The LWMS is designed in
accordance with reguirements in ANSI/ANS 55.2-1976 and
Regulatory Guide 1.143. This includes the following
features:

The LWMS is designed with sufficient redundancy to
tolerate a single major component failure and process
radioactive 1liguid waste during normal operation,
including anticipated occurrences.

- The LWMS is designed with sufficient storage capacity
and redundancy to accommodate an increase in demand
during normal operation of the plant.

c. Releases of radioactive materials to the environment must be
controlled and monitored in accordance with 10 CFR 50,
Appendix A (General Design Criteria 60, 61 and 64).

The release of liquid waste requires an operator action.
Prior to release through the plant discharge, radioactive
ligquid waste is sampled. The LWMS is also provided with a
radiation monitor which monitors in the discharge line
downstream from the Waste Monitor Tanks. In the event that
the concentration of the discharge may exceed 10 CFR 20
limits, the radiation monitor would terminate the discharge.
Section 11.5, Radiation Monitoring System, provides a
detailed discussion regarding the radiation monitoring for
the LWMS.

D. Accidental releases of radioactive materials from a single
component of the LWMS must not result in offsite doses which
exceed the guidelines of 10 CFR 20.

The LWMS is housed in a structure designed in accordance
with requirements specified in Regulatory Guide 1.143. The
Radwaste Building provides a seismic containment facility or
bathtub to contain the maximum inventory of liguid in the
building. It is assumed that the Radwaste Building is
physically connected to the Nuclear Annex. This assumption
will be confirmed once a site is specified. Therefore,

Amendment J
11.2+=2 April 30, 1992
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Access is provided to manually load vessels if appropriate. The
normal disposition of a fully expended (high differential
pressure, high radiation or loss of desired isotopic removal |E
capability) media is sluicing to the Low Activity Spent Resin
Tank in the Solid Waste Management System (SWMS) or directly to a
disposal container for processing and shipment offsite.

11.2.2.2.6 provisions for Mobile Eguipment

In addition to the simplicity and versatility provided by a bag |
filter/ion-exchange based process system, the modular approach of
movable skid mounted process equipment further promotes process |1
flexibility within a space limited process area. This 's
especially true since it is anticipated that it may 1le
advantageous to use additional mobile treatment or direc’ ¢
solidification eguipment at times. This may be true because of
changing waste streams oOr changing economics of processing, v
shipping and burial. piping provisions are made to permit
~onnection of mobile process equipment while using the installed
Waste Collection Tanks, process pumps, and Waste Monitor Tanks.
Rapid re-alignment of a process flow path can be accomplished |1
using remote operated valves (outside of skid shielding),
guick-connect fittings and flexible high pressure industrial

hoses.

11.2.2.2.7 Steam Generator Dr

0/ e
One Steam Generator Drain Tank is ov so that in the event \J
of a significant steam generator tube leak, the affected steam |,
generator can be drained expeditiously after isolation. This I
water will generally be unsuitable for recycling because it will
be chemically unsuitable for the Reactor Coolant System and |E
radioactively undesirable for condenszate makeup. The Steam
Generator Drain Tank is sized for three Steam Generator volumes
of feedwater to allow for a rinse. The tank is made of stainless |J
steel to permit use as general liquid radwaste surge capacity;
however, it is normally kept empty.

11.2.2.2.8 pilution Pumps

A dedicated source of dilution water is necessary to maintain |1
ligquid waste effluent concentrations in the environment below 10
CFR 20 concentration limits and 10 CFR 50 Appendix I as lovw as
reasonably achievable offsite dose objectives. The dilution flow
is provided by four centrifugal pumps. The pumps are sized such
that any two pumps can provide a minimum of 100 CFS dilution flow
to facilitate LWMS discharges.

Amendment J
11.2~7 April 30, 1992
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Although the cost-benefit analysis is deferred to site-specific
environmental reports, it is fully expected that the LWMS, as
described in this design certification, will pass the as low as |]
reasonably achievable test for most proposed sites without
modification. In any case, LWMS modifications resulting from
site-specific cost-benefit analyses will reduce the maximum
individual doses presented in Table 11.2-4.

gaprem— gl )] _—'——“74\
11.2.7 CONCENTRATIOR OF NORMAL EFFLUENTS /// N

The Ligquid Waste Management System (LWMS) processes ligquid waste
prior to release to the environment. Each type of liguid waste
is segregated to minimize the potential for ir?xinq and
contamination of non-radicactive flow streanms. he process
ligquid radioactive waste is sampled prior to relpdase from Waste
Monitor Tanks and radiation monitors are
discharge line to provide for a controlled aifonitored release.
The concentration at the potable water s |
releases during normal operation,

operational occurrences was analyzed to
than 10 CFR 20, Appendix B, Tabl
Permissible Concentraticn. /

cluding anticipated
erify that it is less
11, Column 2 Maximum

11.2.7.1 Analysis of Eftects‘A£; Consequences J

A. Bases

For the purpose of this Analysis, the following assumptions
were made to estima the concentration of the 1liquid
effluert at the pota¥le water source for the design basis
source term and the Aormal operating source term:

1. The system gischarges intermittently at an average of
approximategly 11200 gallons per day shown below.

Discharge Flow

Type of Waste Rate (gpd) Reference

Shiz/gleed 183 Table 11.2-2
\ Clghn Waste 70 Table 11.2-2

Dirty Waste 3200 Table 11.2~2
\ etergent Waste 540 NUREG-0017

Turbine Building

Drains 7200 NUREG~-0017

The source term is based on the concentration of the
liguid in the Waste Monitor Tank. All effluent is ’/

assumed to be at this concentration for conservatism.

J———

dﬁiﬁ/{cﬁ ‘”’/% B Amend tJ

o - 2
o Hhckocd z/sexT A > 11.2-12 April 30, 1992
i : T i =




DSER OPEN ITEMS 11.1-1,11.1-2, 11.2-1 and 11.2-2

CESSAR iihcarion i A)

e i A

~" a. The LWMS may be occasionally operated at design
basis source term conditions. /During these
conditions, the concentration of t liquid in the
Waste Monitor Tank is based on e design basis
source term (0.25% failed fuel rate).

b. Typically, the LWMS is operaﬁéd at the average
normal operating source te calculated wusing

NUREG-0017 methodology. or conservatism, the
concentration in the Waste Monitor Tank is
calculated based on the /shim bleed flow stream
processed via the Che cal Volume and Contrel

System (CVCS).

e ——————ts—————

The initial concentrafion of the shim bleed flow
stream, prior to ocessing via the CVCS, is
assumed to be eghal to the Primary Coolant
Activity (PCA) shoyn in Table 11.1.1-2. No credit
is taken for progéssing of the flow stream by t!.
LWMS (i.e., the/shim bleed is assumed to bypass
the LWMS procesg ion exchangers and filters and be
transferred difectly from the Equipment Waste Tank
to the Waste Monitor Tank for discharge).

{ The concentfation of the shim bleed in the Waste
f Monitor Tagk is calculated as follows: J

= 1.0 PCA * p/DF(i)cvcs

- Concentration in the Waste
Monitor Tank (pCi/ml)

- Primary Coclant Activity
(uCi/gm) (See Table 11.1.1-2)

- Density (gm/ml)
= 1.0 gm/ml

- Chemical Volume and Control
System (CVCS) Total Process
Decontamination Factor (See
Table T s - and Figure !

;f 11-2“2) ‘v
// DF(i) - 5. 0E+5 (1odine) /

} ) cves 4.0E+3 (Cs, Rb)

x / = 5,0E+6 (Other)

\ //g. The dilution flow rate is assumed to be 100 scfs, which

\ / is consistent with that assumed in Section 11.2.6. J

5{ - B

e A mendnent. J
11.2-13 April 30, 1992
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///’/’ 4. In the absence of sive specific infprmation ggr
1

dilution flow. The dilution factor is/1.74 x 10
pased on a dilution flow rate of 100 j;}é'and discharge

rate of 11200 gpd.

B. Methodology //

/ ’
The methodology used to calculate the /concentration of the
effluent at the potable water source as follows:

Cp(i) = Ct(i) * Df
where:
C (i)= Concentration the ith isotope at the
P potable water urce (uCi/ml)
ct(i)= concentration/of the ith isotope in the Waste
Monitor Ta (for the design basis failed
fuel rate, 0.25%) (uCi/ml) \
= pilution ctor
Df (
D = 4
£ \
D, = }
F,._ = 3 ]
dis 11700 gpd
Fdil = pfiution Flow Rate (scfs)
= 00 scfs

i Results and Cgnclusions

The estimatéd concentration of the ligquid effluent at the
potable wafer source is shown in Table 11.2-5 and Table
! 11.2-6. e total average Aaily concentration of the liquid
effluent /at the potable water source for the design basis
J source rm and the normal operating source term is 2.76E-1
Mpc and 5.81E-2 MPC, respectively. The concentration of
| isotopés at the potable water source, for both the design
! basis/and normal operating source terms conditions, is well
l within 10 CFR 20 guidelines.
i
\
|
\

Th¢ rate of radiocactive liquid discharges will be based on
the available dilution flow and the concentrations of 10 CFR
, Appendix B, Table II, Column 2. For a dilution flow of
00 scfs, the maximum allowable discharge rate of liquid
\ effluent from the LWMS, during design basis source term
conditions and normal operating source term conditions, is
1 approximately 4.05E+4 gpd and 1.92E+5 gpd, respectively.

ot
\ o et S E T A

Amendment J
11.2-14 April 30, 1992
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The Owher Operator will develop proced or the operation
of the LWMS and release of radio ve liquid effluents from |J

the LWMS to ensure thaﬁ;/;he”concentration of the liquid
water source are within 10 CFR 20

Amendment J
11.2-15 April 30, 199%2
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TABLE 11.2-1
(Sheet 1 of 2)
ANNUAL AVERAGE 11QUID RELEASE SOURCE TERMs(!)
{(Curies/yr) /

Turbine
Primary Liquid Building S6 Drtéy Detergent 3
Nuclide Bleed Waste Waste System Drains Tank Waste Iotal( )
Sr-89 0.0 1.00E-05 .0 7.426-07 9.00E-05 1.71E-04
Sr-90 0.0 0.0 0.0 6.386-08 1.00E-05 2.01E-05
Sr-91 0.0 0.0 0.0 3.81E-06 0.0 2.38E-0%5
Y-91 0.0 - 0.0 2.73t-08 B.00E-05 9.00E-05
y-93 0.0 1 0.0 1.63E-05 0.0 B8.63E-05
Ir-9% 0.0 4 0.0 2.086-06 1.10E-03 1.32E-03
Nb-95 0.0 3 0.0 1.43E-06 1.90E-03 2.07E-03
Mo-99 0.0 2 00E-05 3.286-05 6.00E-05 1.48E-03
Tc~-99m 0.0 2 00E-05 1.52E-05 0.0 1.33t-03

Ru-103 0.0 7 00E-05 4.03E-05 2.90E-04 4.42E-03 |,

Rh-103m 0.0 7 00E-05 0.0 0.0 4.09E-03
Ru-106 0.0 - 30E-04 4.81E-04 6.90E-03 6.30E-02
Rh-106 0.0 9 30E-04 0.0 0.0 5.36E-02
Ag-110m 0.0 0.0 6.896-06 1.20E-03 1.98E-03
Ag-i10 0.0 2 0.0 0.0 0.0 1.00E-04
Sb-124 0.0 0.0 0.0 4.30£-04 4.30E-04
Te-129m 0.0 2 0.0 1.02E-06 0.0 1.01E-04
Te-129 0.0 | 0.0 3.22E-05 0.0 1.02E-04
Te-131m 0.0 3 0.0 7.14E-06 0.0 1.47E-04
Te-131 0.0 0.0 4.34(-06 0.0 3.43E-05
1-131 0.0 00E-05 1.40E-04 1.60E-03 1.95£-02
Te-132 0.0 8. 0.0 8.65E-06 0.0 4.19£-04
1-132 0. 8.00E-05 3.00E-05 3.48E-04 0.0 9.38BE-04
1-133 0/0 1.40E-03 1.70E-04 4.01E-04 0.0 6.73E-03
Cs-134 2.10E404 7.90E-04 1.00E-05 5.4%E-05 1.10£-02 1.65£-02
1-135 0.0 2.30E-04 1.80E-04 6.23E-04 0.0 2.78E-03
Cs-136 .QOE-05 7.00E-05 0.0 6.636-06 3.70£-04 B.07E-04
Cs-137 3 00E-04 1.05£-03 2.00E-05 7.31€-05 1.60E-02 2.33E-02
Ba-137m 80E-04 9.90E-04 2.00E-05 0.0 0.0 6.79£-03
Ba-140 0.0 1.09E-03 2.00E-05 6.78£-05 9.10£-04 6.86E-03
La-140 0.0 1.50£-03 3.00E-05 1.23t£-04 0.0 B.24f-03
Ce-141 0.0 1.00E-05 0.0 7.93E-07 2.30E-04 3.11E-04
Ce-143 0.0 5.00E-05 0.0 1.32E-05 0.0 3.13t-04
Pr-14 0.0 2.00E~-05 0.0 0.0 0.0 1.10E-04
Ce-1 0.0 4.30£-04 1.00E-05 2.0BE-05 3.90£-03 6.24£-03
0.0 4.30E-04 1.00E-05 0.0 0.0 2.32E-03
Na-24 0.0 Z2.60E-04 4 00E-05 2.01E-04 0.0 1.8B2E-03
0.0 0.0 0.0 0.0 1.80f-04 ].BOE-D4

Amendment 1
December 21, 1990



CESSAR

CESIGN

DSER OPEN ITEMS

11-1‘1'11-1'2' 11’2-1 mll;z'z

CERTIFICATION
i
ENTy
o e 1
TABLE 11.2-1 (Cont’d) b /ﬁ,\o(!
(Sheet 2 of 2) 5
ANNUAL AVERAGE L1QUID RELEASE source Terus(!)
{Curies/yr) 7
/
Turbine /
Primary Liquid Builg;pél SG D'ti? Detergent G
Nuclide Bleed Water Waste System Dr:r s Tank Waste Total )
Cr-51 0.0 3.00E-04 ,/ 0.0 1.69€-05 4.70E-03 6.34€£-03
Mn-54 0.0 1.80£-04 / 0.0 8.46E-06 3.B0E-03 4.76E-03
Fe-55 0.0 1.306-04 / 0.0 6.38E-06 7.20E-03 7.93E-03
Fe-59 0.0 3.00E-05 0.0 1.56£-06 2.20£-03 2.37E-03
Co-58 0.0 4. 1.00E-05 2.4BE-05 7.90E-03 1.05E-02
Co-60 0.0 6. 0.0 2.86E-06 1.40E-02 1.43E-02
Ni-63 0.0 0.0 0.0 1.70E-03 1.70E-03
In-65 0.0 6. 0.0 2.73E-06 0.0 3.03E-04
W-187 0.0 3. 0.0 1.16E-05 0.0 1.82E-04
Np-239 0.0 g 0.0 1.10E-05 0.0 4.21E-04
Total: 8.00E-4 9.20£-04 2.B1£-03 B8.976-02 2.90E-0]
Tritium Release is 360 Cyries/yr
NOTES: 1. 0.0 Appearing in this table indicates release is less than
1.G€-05 Curies/yr
he Steam Drain Tank Volume (50,000 gallons at secondary
coolant concentration) is assumed to be released per year with
no processing.
Total is adjusted to include 0.16 Curies attributable to
operational occurrences that result in unplanned releases.

Amendment I

December 21, 1990
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TABLE 11.2-2 p \)"’L’ 1 ‘/
{Sheet 1 of 2)
SOURCES, ESTIMATED VOLUMES AND
of L1Q
Flow ) LWMS
Rate Activity Collectiop’ Collection  Processing  Discharge
Liquid Waste Source (gpd) (pca) Tank Time (Days) Time (Days) Fraction
SHIM BLEED 1830 1.0 Equipment 95 (1) 0.76 0.1
ste
/
EQUIPMENT DRAINS 250 1.0 /// (2) (2) (2) (2)
- Reactor Drain Tank /
- Equipment Drain Tank
CLEAN WASTE 700 0. fquipment 30 0.76 0.1
Waste
1
- Reactor Grade Lab
Drains
- Aerated Equipment
Drains
DIRTY WASTE 300 0.021 Floor 6.7 0.76 1.0
Drain
Waste
- Containment Sum
- Plant Floor Drains
- Fuel Pool Lin
Leakage
- Containment/Cooling
- Equipment/and Area
STEAM GE 1.0(3) - (3) - - 0.0
BLOW
DETERGENT WASTE (4) (4) Laundry (4) (4) 1.0
and Hot
Shower

Anendment I
December 21, 1950
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TABLE 11.2-2 (Cont'd) /'b W \\‘1'

(Sheet 2 of 2)

SOURCES, ESTIMATED VOLUMES AND VITIES

OF
Flow (m LS
Rate Activity Collecti Collection Processing  Discharge
Liquid Waste Source {gpd) (pca) Tank Time (Days) Time (Days) Fraction
I
NOTES: I "Shim bleed collectiop/ time based on 40% of Holdup Tank capacity

collection volume.

2. Hydrogenated pripary system equipment drain fluids (i.e., Reactor
Drain Tank and fQuipment Drain Tank inputs) normally recycled directly

to the Volume Lontrol Tank. 'J

Full blowdgwn flow processed by Blowdown System and recycled to the
condensatd system demineralizers.

Amendment J
April 30, 1992
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TABLE 11.2.4 ’f W
ESTIMATED DOSES FROM RADIOAUIV%U%ID FFFLUENTS

i
/

/
J
Ve Appendixd)
//lnnual Dose Objective

///' (mrem/yr) (mres/yr)
Maximum Whole Body Dose (0 / 2.11 3
from A1l Exposure Pathways / (Adult)

1

Maximum Organ Dose / 2.97 10
From A1l Exposure Pathways // (Child-Bone)

effluent exposure pathways considered include fish
tion, drinking water, and external exposure from shoreline

0 CFR 50, Appendix 1 numeric:® 1 design objectives to meet the
criterion "As Low As Reasonably Achievable®.

Amendment I
December 21, 1990
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TABLE 11.2-S 7 p(/r‘,d’
'
(Bheet 1 of 2) /
DESIGN BASIS AVERAGE DAILY LIQUID
EFFLUENT CONCENTRATION [*'
c, (1) (1)
clide (uCijm1) PMPC(4)
Br-83 6.77E~12 .00E~06 2.26E-06
Br-84 3.30E-10 3.00E-06 1.10E-04
Br-85 3.82E~11 3.00E-06 1.27E-05
Rb-88 6.43E-10 3.00E-06 2.14E~-04
Rb-89 7.12E~10 3.00E-06 2.37E~-04
Sr-89% 2.08E~11 3.00E-06 6.95E-06
Sr-9%0 1.30E-12 3.00E-07 4.34E-06
Sr~9%1 1.29E-11 7.00E-05 1.84E-07
Sr-92 6.08E-12 6.00E-05 1.01E-07
Y-90 1.918~13 2.00E-05 $.55E-09
¥Y=91 4.17E~12 3.00E-05 1.39E~07
Y-91m 3.00E-023 6.37E~11
Y-92 6.00E-05 2.00E~08
Y=93 3.00E-05 8.68E~08
Zr-95 6.00E~05 8.40E-08
Nb-95 1.00E-04 5.04E-08
Mo-99 4.00E-05 4.78BE~08
Tc-99m 3.00E~-03 1.91E-06
Ru-103 8.00E-05 4.7BE-08
Ru-106 1.00E-0S 9.55E~-08
Rh-103m 1.00E-02 3.30E~-11
Te~129m 2.00E~-05 3.82E-06
Te-129 5.91E-11 8.00E~04 7.38E~08
Te-131m 1.91E-10 4 .00E-05 4.78BE~06
Te-131 6.95E-11 3.00E-06 2.32E-05
Te-132 2.26E-09 2.00E-05 1.13E-04
Te-134 2.26E-10 3.00E~06 7.53E~05
i-3121 2.0BE-08 3.00E-07 6.95E-02
1-132 6.77E~09 8.00E-06 8.47E-04
=133 3.30E~-08 1.00E-06 3.30E-02
I-134 / 4.69E~-09%9 2.00E~05 2.34E-04
I-135 / 1.91E~-08 4 .00E~06 4.78E-03
Cs~134 3.65E-09 9.00E~06 4.05E-04
Cs~-136 1.32E~09 6.00E~05 2.20E-05
Cs-137 3.47E-09 2.00E-05 1.74E~-04
Cs~-138 2.61E~09 3.00E-06 8.69E-04
Ba-137 7:328+1% 3.00E-06 2.37E-09
Ba-13 4.52E-12 3.00E~06 1.51E-06
Ba-1 3.13E-11 2.00E-05 1.56E-06
a 35ed on concentration 1in Waste Monitor Tank for design
basis source term during normal operating conditions (See
Table 12.2-17).

Amendment J
April 30, 1992
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TABLE 11.2-5 (Cont’d)

{8heet 2 of 2)

c, (1) c(i)

Nuclide (pei/m1) pMPC(i)
La-140 4.34E-12 2.00E-05 2.17E~07
Ce-141 4.86E~-12 9.00E-05 5.40E-08
Ce-=143 3.65E~12 4.C0E-05 9,12E-08
Ce~-144 3.65E-12 1.00E~-05 3.65E-07
Pr-144 1.18E-13 3.00E~-06 3.94E~-08
Mn-54 5.56E~-11 1.00E~04 s.56E~07
Co-58 1.60E~10 9.00E~05 1.78E~06 J
Co-60 3.00E~05 6.37E-07
Fe-59 5.00E~-05 2.0BE-C7
Cr-51 2.00E-03 5.3BE~-08

H-3 3.00E-03 1.66E-01

Total: 2.76E~01 MPC

{a)  Baged on the concentration in Waste Monitor Tank for the
d¢sign basis source term during normal operating conditions

fSee Table 12.2~17).

Amendment J
April 30, 1992
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NSER OPEN ITEMS 11,1-1,11.1-2, 11.2-1 and 11.2-2

TABLE 11.2-6 7 } M
A
NORMAL OPERATING AVERAGE DAILY LIQULD \“
4
U (& Lo
¢, (1) MPC (1)

uclid (uBi/ml) o FMPC(4)
Sr-8% 4.86E-15 3.002-0‘/ 1.62E-09
Sr-90 4.17E~-16 3.00E-07 1.39E~09
Sr—-91 3.34E-14 7.00E~05 4.76E-10
¥-91 1.81E-16 3.00E-05 6.02E-12
Y~-93 1.46E-13 .QDE-05 4.86E~09
2r-95 1.35E-14 OE-05 2.26E-10
Nb-95 9.73E-15 Q00E~04 9.73E~11
Mo-99 2.22E-13 O00E-05 5.56E-09
Tc-99m 1.63E~13 OCE~-03 5.44E-11
Ru~103 2.61E-13 00E~05 3.26E-09
Ru~-106 3.13E-12 1.00E-05 3.13E-07
Ag-110m 4.52E~14 3.0CE-05 1.51E-09
Te-12%m 6.60E~15 2.00E-05 3.30E-10
Te-129 8.34E-13 8.00E-04 1.04E-09
Te-131m 5.21E~14 4.00E-05 1.30E-09
Te-131 2.67E-13 3.00E-06 8.92E-08
Te~-132 5.91E~14 2.00E-05 2.95E-09
I=131 3.00E-07 5.21E~05
I-132 8.00E-06 9.12E-06
1-133 1.00E-06 4.86E-05
I-135 4.00E-06 2.26E-05
Cs-134 9.00E-06 3.43E-05
Cs-136 6.00E~05 6.30E-07
Cs-137 2.00E~05 2.04E~-05
Ba-140 2.00E-05 2.26E-08
La-140 8.68E~13 2.00E-05 4.34E-08
Ce~141 5.21E~15 9.00E~05 5.79E-11
Ce~143 9.73E-14 4,00E-05 2.43E-09
Ce-144 1.35E-13 1.00E-05 1.35E~08
Na-24 1.63E~12 3.00E~-05 %.44E-08
Cr-51 1.08E~-13 2.00E~03 $.38E-11
Mn-54 5.56E~14 1.00E-04 $.56E~10
Fe-55 4.17E-14 8.00E~04 5.21E-11
Fe~-59 1.04E~-14 5.00E-05 2.0BE~10
Co-58 1.60E-13 9.00E~-05 1.78E-09
Co-60 1.84E~14 3.00E~-D5 6.14E-10
Zn-65 1.77E-14 1.00E-04 1.77E~-10
w B.69E~-14 6.00E-05 1.45E-09
Np-23 7.64E-14 1.00E-04 7.64E-10
H-3 1.74E-04 3.00E-03 §,79E-02

Total: 5.81E-02 MPC

ased on the concentration 1in Waste Monitor Tank for the

average normal operating source term (calculated utilizing

NUREG-0017 methodology) during normal operating conditions.

Amendment J
April 30, 1992
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INSERT A:
11.3.7 CONCENTRATION OF NORMAL EFFLUENTS

The Liguid Waste Management System (LWMS) processes liquid waste
prior to release to the environment. Each type of liguid waste is
segregated to minimize the potential for mixing and contamination
of non-radioactive flow streams. The processed liquid radiocactive
waste is sampled prior to release from Waste Monitor Tanks and
radiation monitors are provided in the discharge line to provide
for a controlled monitored release. The concentration at the plant
discharge, resulting from releases during normal operation,
including anticipated operational occurrences, was analyzed to
verify that it is less than 10 CFR 20, Appendix B, Table II, Column
2 Maximum Permissible Concentrations for the specified source term
(1% failed fuel).

11.2.7.1 Analysis of Effects and Consequences

A. Bases

The concentration of the 1liquid effluent at the plant
discharge is compared to 10 CFR 20, Appendix B, Table II,
Column 2 Maximum Permissible Concentrations (MPC) to verify
the effluent concentrations are within 10CFR20 limits. The
bases for estimating the plant liquid effluent discharge
concentration are as follows:

1. The LWMS releases effluent periodically in batches after
processing waste liquids with radionuclide concentrations
based on the specified 1% failed fuel rate reactor
coolant source term.

- 1 Annual average conc(ntration is calculated based on the
design basis conditions (1% failed fuel). The
concentration at the plant liguid effluent discharge is
averaged over a period not to exceed one year in
accordance with 10 CFR 20.103 guidance.

: 1t is assumed that the Reactor Coolant System (RCS) is
cont inuously degassed by the CVCS during normal operating
conditions. The 1% failed fuel rate reactor coolant
equilibrium concentration is calculated using the
Combustion Engineering DAMSAM computer code and is
presented in Table 9.1.1-9.

4. The average dilution flow rate at the plant discharge is
100 scts which is consistent with Section 11.2.6. The
annual dilution volume is calculated by multiplying the
average dilution flow rate (100 scfs) by the number of
seconds in one year.

DSER OPEN ITEMS 11.1-1,11.1-2, 11.2-1 and 11.2-2
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DSER OPEN ITEMS 11.1-31,11.1-2, 11.2-1 and 11.2-%

5. The total estimated annual ligquid effluent releases,

shown in Table 11.2-2, are multiplied by an isotope
gpecific multiplication factor. This multiplication
factor is calculated by the division of the 1% failed
fuel RCS eguilibrium concentration, calculated by the
Combustion Engineering DAMSAM computer code, by the RCS
equilibrium concentration calculated using PWR-GALE,
presented in Table 11.1.1-2, for each isotope.

For isotopes with a 1% failed fuel rate calculated
concentration which is less than PWR-GALE results, the
PWR-GALE concentration is used for conservatism. It is
assumed that differences in the methodology used to
calculate the reactor coolant concentrations are
responsible for any differences observed in isotopic
concentrations.

6. Since DAMSAM does not calculate the concentration of
tritium, the maximum calculated concentration of 1.00
uCi/gm is assumed for 1% failed fuel condition for
conservatism.

y Since DAMSAM does not calculate the concentration of
corrosion products, the PWR-GALE numbers are used. The
concentration of these radionuclides should not be
affected by the fraction of fuel defects.

Methodology

To calculate the concentration at the plant discharge, the
source term, based on the output from the computer code
DAMSAM, is used. This code is used to calculate the reactor
coolant eguilibrium concentration with continuous degassing
based on 1% failed fuel fraction in accordance with Standard
Review Plan Section 11.3. The resultiig reactor coolant
radionuclide equilibrium concentrations are divided by the
reactor coolant radionuclide concentration determined py PWR-
GALE, using NUREG-0017, Revision 1 methodology, to yield a
multiplication factor for each isotope. The total annual
radionuclide release rates (Ci/yr) of liquid effluent,
calculated by PWR-GALE, are multiplied by the multiplication
factor and divided by the annual dilution flow rate to
calculate the liguid effluent concentrations at the plant
discharge. These concentrations are then compared to the
Maximum Permissible Concentrations (MPC) to verify compliance
with 10 CFR 20, Appendix B, Table II, Column 1 limits.

The methodology used to calculate the concentration of the
effluent, averaged over a period of one year at the plant
discharge, is as follows:
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DSER OPEN ITEMS 11.1-1,11.1-2, 11.2-1 &

. R{1)xMF{1)
Cais 1) F 4, XCF
Where:

Cyi (1) = Concentration at the plant discharge
of the ith isotope (uCi/ml)

R(1) = Total annual release rate of the ith
isotope (Ci/yr) (Table 11.2-1)

MF (1) = Multiplication Factor for the ith
isotope

MFUL) = 2E8TT) auce

&= Dilution Flow Rate
= 100 cfs (Section 11.2.6)
CF " Conversion Factor
S &
cpsg,9¢g+5£§l_225_££

fe3-yr-pci

The fraction of the MPC for each isotope is calculated as follows:

.\ Caye(d)
FMPC{1) MPC(3)
Where. FMPC (1) = Fraction of MPC for the ith isotope
MPC (i) = Maximum Permissible Concentration of the

ith isotope (uCi/ml) (10 CFR 20, Appendix
B, Table 2, Column 2)

e Resulte and Conclusions

The concentration of the liquid effluents at the plant discharge is
shown in Table 11.2-5. The resultant concentration at the plant
discharge is less than the Maximum Permissible Concentration
specified in 10 CFR 20, Appendix B, Table II, Column 2 guidelines.
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Nuclide

Sr-89
8r-90
Sr-91

Y -91

Y -91 M
Y -%3
Zr-95
Nb-95
Mo-99
Tc-99 M
Ru-103
Rh-103M
Ru-106
Rh-106
Ag-110M
Ag-110
Sb-124
Te-1239M
Te-129
Te-131M
Te-131
I -13
Te~132
1 -132
I -133
Co-134
I -13%
Ce-136
Ce~137
Ba-137M
Ba-140
La-140
Ce-141
Ce~143
Pr-143
Ce-144
Pr-144
Na-24
P -32

———
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DSER QPEN ITEMS 11.1-1,11.1-2, 11.2-1 and 11.2-2
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TABLE 11.2-1

(8heet 1 of 2)

ANNUAL AVERAGE LIQUID RELEASE SOURCE TERMS
(Curies/yr) (1]

Turbine Bldg Adjusted
Total [3)

b Bn 3n el P B

> aed -

— e NEan

N

.3
f.
G.
.
N
L OOE-05
4.
0
LOUE-0S
. QUE~DS
. DDE-~0S
OE-05
OODE~04
.QOE-D4
{DOE-08§
0.
0.
0.
0.
0.

n

u.
LA0E-04
.DOE-05%
.BOE-0%
- 9CE-04
L ODE-05
. 10E-04

0.
LOOE-US
SODE-D5
JDDE-0%
-QOE-05

u

Q

0
0
5]
0
0

i

0

0.0

.O0E-US

0.0

Frimary Ligquid
Eleed Waste Waste System Draine
8.0 2. NE-0%
.0 0.
0.0 .0
0.0 0.0
0.0 0.4
oD 1. GOE-U%
0.0 . 0OE-D%
n,o 4.D0E-D%
0.0 2.90E-04
0.9 2.40E-04
00 9. 00E-04
0.n ¥, 0OE-G4
0.0 1,19E-02
0.0 1.18E-02
6.0 1. 70E-D4
0.0 2. 00E~-0%
0.4 0.0
g.0 2. 00E=05
6.0 1.00E-0%
0.0 3.00E-0%
0.0 1. Q0E~-05
e.u 31.87-03
S.D 9.00E-05
2,0 $.00E-0%
0.0 1.54E-03
2.9DE~D4 1.028-03
n.e 2.40E-04
1. OGOE~0% 9. 0GE-05
4 DOE-04 1.35E-03
1. 70E-U4 1.26E-03
0.0 1. Z9E-03
0.0 1. T4E~03
0.0 < .DOE-DS
0.0 6. 00E-0S
0.0 2 DDE-0%
0.0 5.10E-D4
0.0 5.10E-04
0.0 2.90E-04
2.0 0.0

NOE-0%
.0GE-0S
DOE-04

0.0
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LOQE~u%
AVE=0GS
LU0E-0S
CORE-0%
LODE-0O%
.DOE-US
. MOE-04
JBOE-04
-42E~D3
JA2E-DR
. 20E~D)
. 20E~03
-S1E-02
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0.0

S 0E-DE
LO0E-0%
.SDE-D4
L ONE-DS
(BSE-D2
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16E-D3
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.92E-03
.T0E-G4
L11E-03
LEE-03
.N3E-03
L21E-D3
LODE-DS
. J0E-04
. 10E-04
L3RE-D3
. 3BE-03
JI2E-DD

0.9

SG Drain
Tank (2]

2.31E~Dn
2, G1E-u7
8. AE-08
8. S2E~UH
6. GBE-07
3.62E-0%
6. SOE-06
4 .45E-06
0.49E~0%
3.01E~05
1. 26E-04

0.0
1.51E-03

0.0
2.26E-0%

0.0

0.0
3, 16E-0b
4.72E-0%
1.91E~0%
S.81E-D6
4.64E-04
2.52E-0%
. 3BE-DS
1.14E~03
1.46E-04
1.45E~03
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L.y
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2.46E-06
3.58E-0%
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DSER OPEN ITEMS 11.1-1,11.1-2, 11.21

TABLE 11.2-1
(8heet 2 of 2)

ANNUAL AVERAGE LIQUID RELEASE SOURCE TERMS
(Curtes/yr) (1]

Primary Ligquid Turbine Bldg Adjusted $G Drain Detergent
Nuclide Bleed Waste Waste System  Drains Total (3] Tank [2) Waste Total [3.4]
cr-53 0.5 3.60E-14 1. 00E-08 {.87E-D3 5. 26E=0% 4. 0E-0% 6, 40~ 5
Mn-54 0,4 2. 10E-04 1.00E-05 9. BOE-04 2L BSE-DS 1, HOE-OS d.81E-11
Fe-55 VY] 1.60E-04 i . 00E-05 7.40E~D4 1.99E-08 7 UE-03 T GnE-i
Fe-59 6.0 4.00E-0% g.0 1.70E-04 §.8TE~-V% 2. 20E-0% 2. V-3
Co-58 b0 5,BBE-04 2., 00E-05 2.69E-01 7. TAE-0% 7.90E-01% 1 O0TE -
Co-60 9.0 7. G0E-~D8 0.4 3.30E-04 . Y8E-06 | . qUE-U2 1:438-uz
Ni-63 0.6 0.0 0.0 0.4 L) 1. T0E~1} 1. TOE-Y
Zn-6% 0.8 7.00E-05% a.0 3.10E-D4 8.56E-1bk 0. 1, 19E«ig
w -187 g.0 3. 00E~0% 1.00E-DS 1.80E-04 2.99E-0% 2.9 2Liv0E-1d
Np-239 G.h Y. DOE-0S 1. DVE-0% 4.20E-04 3, I4E~05 0.0 4.5 1E-04
Total 1. 07E~03 4. 21E~02 2.62E-03 2. 06E-00] 7.38E-03 8, 98E-112 1LOVE-11]

Tritium Release is 370 Curlies/yr

Notes:

(1] D.0 appearing in this table indicates release is less than 1.08-0% Curies/yr.

12] One Steam Drain Tank Volume (50,000 gallons at secondary coolant concentration) 13
assumed to be released per year with no processing.

{31 7Motal i adjusted to include 0.16 Curies attvibutable to aperat ional accurrsncss that
result in unplanned releases. See PWRGAS output, Micrefiche Attachment - 3

{4) Tetal includes sum of *Total Adjusted*, “SG Drain Tank®. and “Detergent wWaste® columns.

ii.2-2




Ligqulid Waste Sourxce
SHIM BLEED

EQUIPMENT DRAINS
-~ Reactor Drain Tank
- Equipment Drain Tank

CLEAN WASTE
- Reactor Grade Lab Drains
- Asrated Equipment Drains

DIRTY WASTE

- Containment Sump

-~ Plant Ploor Drains

-~ Pual Pool Liner Leakage

- Containment Cooling
Condensate

- Equipment and Area
Nen-detargent Decon

8G BLOWDOWN

DETERGENT WASTE

Notes:

{1

SOURCES, ESTIMATED VOLUMES AND ACTIVITIES
OF LIQUID WASTE MANAGEMENT SYSTEM INPUTS

Flcw Rate

(GPD)

193

(2]

70

3200

1.0 |

(4]

3]

TABLE 11.2-2

Activity
(PCA) (1]

1.0

1.0

0.021

(4]

1831 GPD average Holdup Tank input rate.
{2] Hydrogenated primary system equipment drain fluids (i.e., 250 GPD Reactor Drain Tank and
Equipment Drain Tank inputs) normally recycled to RCS.
{3] Full blowdown flow processed by Blowdown System and recycled to condensate system.

{4] Detergent wastes collected and discharged without treatment consistent with NUREG-0017 method.

LWME Collection
Tank

Equipment Waste

(2)

Equipment Waste

Floor Drain Waste

(3]

Laundry and Hot
Shower

Collection
Time (Days)

90 (1}

(2]

30

(4]

Processing
Time (Days)

0.76

{2)

(4]

1] Shim bleed collection time based on 40% of Holdup Tank capacity collection volume, and

pue T-z'TT ‘Z-T'TT'T-T°IT SWELI NE4O IS

oy
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TABLE 11.2-4

ESTIMATED DOSES FROM RADIOACTIVE LIQUID EFFLUENTS
RELEASED FROM THE STATION

Maximum Total Body Dose
From All Exposure Pathways (1)

Maximum Organ Dose
From All Exposure Pathways

Notes:

Annual Appendix I
Dose Objective (2]
(mrem/yr) (mrem/yx)
2.20 3
(Adult)
3,058 10

(Child-Bone)

[1] Liguid effluent exposure pathways considered include fish

ingestion, drinking water,

sediments.

and external exposure from shoreline

[2] 10 CFR 50, Appendix I numerical design objectives to meet the
criterion “As Low As Reasonably Achievable®.

DSER OPEN ITEMS 11.1-1,11.1-2, 11.2-1 and 11.2-2 |




Table 11.2-5
(Sneet 1 of 2)
Design Basis Average Annial Liguid Effluent Concentration
Cp (1) MPC (1)
Nuclide FMPC (1)
Sr89 4.54E-11 3.00B-06 1.51E-0%
Sxr90 2.17E-12 2.008-07 7.23E-06
Sr91l 1.83E-12 7.00E-08 2.61E-08
Y91 9.18E-11 3.00E-0% 3.06E-06
Y83 1.20E-12 31.00E-05 4 .33E-08
Zr9s 1.9%9E-11 2.00E-05 9.93E-07
NbS§s 4.26E-11 1.00E-04 4 .26E-07
MoS S B.07E-10 4 .00E-05 2.02E-08%
TcHSm 6.07E-10 2.00E-03 2.02E-07
Rulo3 $.178-11 8.00E-05 6.46E-07
Rh1l03m 4 .70E-11 1.00E-02 4 _70B-09
Rulolé 7.33E-10 1.00E-05 7.33E-05
AgllOm 2.25%E-11 3.00E-05 7.50E-07
Sbl124 4_.8B1E-12 3.00E-06 1.60B-06
Tel2%m 3.66E-11 2.00E-05% 1,.B3E-06
Tel2$ 1.31E-12 8.00E-04 1.64E-09
Tel3dlm 3.80E-11 4 .00E-05 9.51E-07
Tel3l 7.14E-13 3.00E-06 2.38BE-07
1131 1.2BE-08 3.00E-07 4 .27E-02
Tel32 5.98E-10 2.00E-0S 2.99E-05
1132 £.66E-11 8.00B-06 7.078-06
1133 3.16E-09 1.00E-06 3.16E-013
Cel34 4 .39E-09 9.00E-06 4 8BE-04
I135% 4 33E-10 4 .00E-06 1.08E-04
Cellé 4.96E-10 €. 00E-05 B.278-06

R L R e e o
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DSER OPEN ITEMS 11.1-1,11.1-2, 11.2-1 and 11.2-2
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250 GPD 3200 GPD SGOT
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(2) (2)
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DSER OPEN ITEMS 11.1-1,11.1-2, 11.3-4 and 11.3-5

CESSAR Zrificarion

) ) W | GASEQOUS WASTE MANAGEMENT SYSTEM
1 . . | DESIGN BASES t
e A i T | Criteria and Evaluation

The GWMS is designed in accordance with the acceptance criteria
defined in the Standard Review Plan, Section 11.3. The design
criteria are the following:

A. Effluents normally released to unrestricted areas must meet
the limiting requirements of 10 CFR 20 and meet the ALARA
objectives of 10 CFR 50, Appendix I.

The GWMS continuou 'y discharges effluent. Table 11.3-4
provides an estima.e of the annual airborne effluent
releases {(Ci/yr) based on results from PWR-GALE.
Assumptions used to calculate the annual release rate are |j
discussed in Section 11.3.6. This estimated annual release
rate is used to calculate the estimated annual dose to the
maximum individual. These results are listed in Table
11.3-5. This analysis assures that effluents during normal
operation and anticipated operational occurrences meet 10
CFR 50, Appendix I objectives.

The GWMS is designed to ensure that normal releases to
unrestricted areas are within 10 CFR 20, Appendix B maximum
permissible concentrations based on the design basis source
term. Section 11.3.8 provides a detailed discussion
regarding the methodology used to calculate the
concentration of the effluent at the Exclusion Area

Boundary. The results of this ana s assure that the
concentration of the effluent are within 10 CFR 20,
Appendix B, Table II, Column maximum permissible

concentrations.

B. The system must contribute to meeting the performance design
objectives in that it must never interfere with normal |g
station operation including anticipated operational

occurrences.

Amendment J

i April 30, 1992
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The GWMS is a non-nuclear safety related system. It has no
accident mitigation functions. The GWMS is designed in
accordance with reguirements in ANSI/ANS 55.4-1979,
Regulatory Guide 1.143 and 1.140. This includes the
following features:

1 The GWMS is designed to preclude a buildup of an
explosive mixture of hydrogen and oxygen which could J
impact the operation of the plant.

2. The GWMS is designed with sufficient storage capacity
and redundancy to accommodate an increase in demand
during normal operation of the plant.

A Releases of radioactive materials to the environment must be
controlled and monitcrad in accordance with 10 CFR 50, (I
Appendix A (General Design Criteria 60, 61 and 64).

The GWMS is provided with radiation monitors which monitor
the discharge from the charcoal adsorber beds upstream of
the filter packages in the Radwaste ventilation System. The |,
GWMS discharge is automatically isolated if the discharge
limit will be exceeded. Section 11.5, Radiation Monitoring
System, provides a detailed discussion regarding the
radiation monitoring for the GWMS.

D. Accidental releases of radiocactive materials from a single
component of the GWMS must not result in offsite doses which |I
exceed the guidelines of 10 CFR 20.

Section 11.3.7 provides a discussion of the analysis of a
si--°+ component failure of the GWMS. The methodology used
in this analysis is in accordance with Branch Technical |,
ESTB-11-5 for the design basis source term. The results of

this analy%égﬁgsgiggf:;nfiathe dose consequence of a single
failure of one in the) GWwMSYis within the guidelines of
<8 Conger

10 CFR 20.

L The system must also contribute to meeting the occupational |,
exposure design objective by keeping operation and
maintenance exposure ALARA.

The GWMS is designed in accordance with guidance provided in 1
Regulatory Guide 8.8, ANSI/ANS-55.4-1979, and Regulatory |J
Guide 1.143 and 1.140. This ensures that the GWMS will meet
ALARA objectives.

Amendment J
11:3=1a April 30, 1992
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11.3.7 GASFOUS WASTE MANAGEMENT SYSTEM LEAK OR FAILURE

21:3:7:2 Identification of Causes and Accident Description

The Gaseous Waste Management System (GWMS), as discussed in
Section 11.3 is designed to collect, monitor, and store
radicactive waste gases which originate in the reactor coolant
system and require processing by holdup for decay prior to
release. The GWMS utilizes ambient temperature charcoal
adsorption beds to provide sufficient decay of noble gases.

The a-ciaent is described as an unexpected and uncontrolled
release of radioactive Xenon and Krypton gases from the GWMS
resulting from an inadvertent bypass of the main decay portion of
the charcoal adsorber beds. It is assumed to take as long as 2
hours to isolate or terminate the release.

e s — -
T -
T —.

e

110323 Analysis of Effects and Consequences

A. Bases
: The assumptions and methodology are con fstent with
guidance provided ir Branch Technical osition ESTB
11=5,
2. An effective holdup time of 30 mjsfutes is assumed for

the bypass flow to account fop transport time of the
gases through the GWMS compo ts via the release point
to the nearest exclusion arg boundary.

3 In accordance with E 11-5, the Waste Gas System
maximum design capa<city source term (at sustained
power) is assume to seven times the source term
considered for mal operation, including anticipated
operational ogcurrences. PWR-GALE is run for a 30
minute decay/case and the results are multiplied by
seven to culate the maximum design capacity source

term.

4. The tal source term is equal to the maximum design
pasis source term plus the normal operations source
tefm shown in Table 11.3-4.

particulates and radiciodines are assumed to be removed
by pretreatment, gas separation, and intermediate
radwaste treatment eqguipment. Therefore, only the
whole body dose is calculated in this analysis.

o

(Paguce =4 K S

~— ——_Y:‘\f"‘:xd A e Rl Amendment J
e RTREEE 11.3-9 April 30, 1992
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5. In the absence of site specific metgo?b&og&cifjggta and
exclusion area boundary infcn'meﬂ:j'm'n‘3 an atmospheric

dispersion factor (X/Q) of 1.00 X 10 ° is assumed for |
the exclusion area boundary as géscribed in Chapter 15,
Appendix A.

7
7/
'

Methodology

‘ences for a Waste Gas System
nt with Branch Technical ESTB

To calculate the dose conse
failure methodology consis
11-% is used.

D= £ K(i) * Q(i) * X/Q * 7.25

///

T

J‘\
K \

Where: .
D = Dos¢g (mrem)
K(i) = e total-body dose factor given intﬁable B~-1
f Regulatory Guide 1,109 for the i isotope
(mrem-m~ /pCi/yr)
tQR noble gas nuclide release rate for the
i isotope (Ci/yr)
atmospheric dispersion factor at the
exclusion area boundary
1.00 x 10°° s/m° . I
conversign factor for 2 hour release
(p/Ci-yr“/Ci-event-sec)
Results and Conclusions
The resulting Exclusion Area Boundary noble gas dose to the
whole body is 14.7 mrem. This meets the guidelines }J
specified in the Standard Review Plan Section 11.3. s 7

11.3.8 CONCENTRATION OF NORMAL EFFLUENTS

The Gaseous Waste Management System (GWMS) processes gaseous
waste through a charcoal delay system which holds up noble gases
and allows them to decay prior to release. The concentration at
the exclusion area boundary during normal operation, including
anticipated operating occurrences, was analyzed to verify it is

1ess than 10 CFR 20, Appendix B, Table II, Colunn 1.

hmendment K

11.3-10 October 30, 1992
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- B The concentration of fthe effluent is based on the
design basis source t7tm.

Amendment K

11.3-4 and 11.3-5

CESSA CERTIFICATION - / w'#’
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ it P
st e . —
e P
13.3.8.1 Analysis of Effects and Conseqnénces
A. Bases d
F
The bases for the estimated concen;é;tion of effluent are as
follows: 7
P 4
1 This system continuously {;charqes at a uniform rate.

J

3. The total gaseous fluent calculated using NUREG-0017
methodology shown/in Table 11.3-4 is multiplied by
seven to yield conservative approximation of the
design basis ource term. This methodology is
consistent wi the suggested methodology in Branch
Technical Posdition ESTB 11-5 for a Waste Gas System
Leak of Failure conseqguence analysis.

4. In the absgnce of site specific meteorological data and
site ExcYusion Area Boundary (EAB) information, an
atmosphefic dispersion factor of 1.00 x 10 s/m waslx

for the EAB (500 meters) based on Chapter 15,
x A.
The methodology used to calculate the concentration of the |J
effluedt at the Exclusion Area Boundary is as follows:
i = * i *
C(i) CF 7R(1) X/QEAB
c(i) = Concentration of the ith isotope at the EAB
(uCi/ml) 'K
CF = Conversion, Factor 3
= 3.17 % 10 (s=uCi-m” /yr-Ci-ml)
R{(i) = Release Rate of ith isotope (Ci/yr) J
X/Qpp = Atmospherig dispgrsion factor at EAB (s/m3)
= 1.00 x 10 {s/m”) |K
4..—/'

11.3~11 October 30, 1992
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e~ ﬁééhiis a

Boundary

Although

The concentration of the eff
Exclusion Area Boundary
normal operation,

procedures dev ped by the
compliance w 10 CFR 20 limits

nd Conclusions

is shown in Tab}e

there are

-6.

nt at the Exclusion

: The concentration at the
well within 10 CFR 20 guidelines.
odic purges of containment during
hese purges will be controlled by
owner Operator to ensure

Area

——————

11.3-12

Anmendment J

April 30,

1992
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TABLE 11.3- Q} f)p(‘/'?\:\} 1

[l
ESTIMATED ANNUAL AIRBORNE EFFLUENT RELEASEs/igg 1
i (Curies/yr) ////
Nuclear / 3
Waste Gas Fuel Reactor 8ldg Annef2 /}d;bine Bldg Air Ejec‘gy

Nuclide  System Mandling  Purge vent 2) /' Vent  Exhaust Total
i-131 0.0 3.4£-04 1.3£-03 0.0 0.0 1.8E-02
1-133 0.0 1.0E-03 2. 1.0E-04 0.0 5.4£-02
Kr-85m 0.0 - 0.0 1.0E400 4.0E400
Kr-85 7.5€402 -— 1. 0.0 0.0 7.7E402
Kr-87 0.0 --- 0.0 1.06400 4.0E+00
Kr-88 0.0 - 1. 0.0 2.0E400 B.0E+00
Xe-131m 1.4€402 -—- | {8 0.0 0.0 1.6E+02
Xe-133m 0.0 - 1. 0.0 0.0 1.0E+D0
Xe-133 1.1£401 - 8 0.0 3.06400 7.1E+01
Xe-135m 0.0 -— 0.0 1.0£400 4.0E+00
Xe-135 0.0 - 0.0 5.06400 2.4E+40]
Xe-137 0.0 e 0.0 0.0 0.0
Xe-138 0.0 - 3. 0.0 1.0E400 4.0E40C0
Cr-51 1.46-06 1.BE-06 2.7€-05 3.2E-06 - -~ 3,3E-0F
Mn-54 2.1£-07 3.0E-0€ 1.66-05 7.8E-07 .- --=  2.0E-0%
Co-57 0.0 0.C 2.4E-06 0.0 - —m= 2.4E-06
Co-58 8.76-07 2.1E-04 7.36-05 1.9E-05 -— ---  3.0E-04
Co-60 1.4£-06 8.3E-05 7.6£-06 S5.1E-06 - -=-  9.7E-05
Fe-59 1.8£-07 7.9€-06 S5.0£-07 .- ~=~  B,6E-06
Sr-89 4.4E-06 3.8E-05 7.5£-06 - -==  1.1E-05
Sr-90 1.7E-06 1.56-05 2.9E-06 - --=  2.8E-05
Ir-95 4.8E-07 0.0 1.0E-05 - ~== 1.1E-05
Nb-95 3.7e-07 5.3E-06 3.0E-07 - we=  3.0£-05 |1
Ru-103 3.2E-07 4.7E-06 2.3E-07 - ~--  5.6E-06
Ru-106 2.7€-07 0.0 6.0£-08 - -==  1.0E-06
Sb-12% : 7£-07 0.0 3.9t-08 - -==  6.1E-07
Cs-134 3. 7£-05 7.3E-06 5.4€-06 - --=  3.3£-05
Cs-136 5. 0.0 g.4E-06 4.8BE-07 - -== 1,0E-05
Cs-137 7. 7E-05 1.66-05 7.2E-06 ——— -e=  5.8£-05
Ba-140 2. 0.0 0.0 4.0E-06 - --=  6.3E-06
Ce-141 2. 4E-09 3.86-06 2.6£-07 ——- - 4,3(-06
Total H-3 Relgased Via Airborne Pathway = 1200 Curies/yr
C-14 Released Via Airborne Pathway = 7.3 Curies/yr
Ar-4] Releaged Via Containment Vent = 34 Curies/yr
NOTES: /(1) 0.0 appearing in this table indicates release is less than 1.0 Ci/yr for

noble gases, and 0.000" Ci/yr for iodines/particulates.
(2) Includes Annex, Subsphere, and Radwaste Building release contributions.
{3) Includes Blowdown System Flash Tank vent release contributions. |

Amendment J
April 30, 1992
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TABLE 11.3-5 7

ESTIMATED ANNUAL DOSES FROM GASEOUS EFFLUENT
FROM A SINGLE UN

/// Apperdix 1

Dose Objective
Maximum Beta Air Dose (mrad/y 4.6 20
Maximum Gamma Air Dose (mrad/¥yr) 1.4 10

(1) 4.2 15

Skin Dose (1)
Total Body Dose 0.9 5
Maximum Organ Dose (Infant-Thyroid) 15

NOTES: (1) ¥posure from noble gas plume immersion pathway.
Maximum expcesure from iodine, particulate, tritium
and C-14 via the terrestrial exposure pathways
(i.e., ground plane, vegetable, meat and milk) and
the inhalation exposure pathway.

Amendment J
April 30, 1992

|J
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TABLE 11.3-6 ps §
.
'd
AVERAGE ANNUAL CONCENTRATION OF GASEOUS EFFLUENTS
AT THE EXCLUSION AREA BO Y (a)
> o
c(i) i)

Nuclide ($Ci/ml) 1 /ml FMPC (i)

I-131 1.99E-15 /iﬁoon-lo 3.99E-05
I-133 1.20E-14 /4 .00E-10 2.99E~-05
Kr-85M 8.87E~-13 1.00E-07 8.87E-06
Kr-85 1.71E-10 3.00E-07 5.69E-04
Kr-87 8.87E-13 2.00E-08 4.44E-05
Kr-88 1,77E-12 2.00E~08 8.87E-05
Xe-131M 3.55E~11 4.00E-07 8.87E-05
Xe-133M 2.22E-13 1.00E-07 7.39E-07
Xe~-133 1.57E-11 3.00E-07 5.25E-05
Xe-135M 8.87E-13 1.00E-08 2.96E-05
Xe-135 5.32E- 1.00E-07 5,32E-05
Xe~-138 8. 3.00E=08 2.96E-05
Cr-51 7.32E/18 8.00E-08 9.15E-11
Mn-54 4.44F-18 1.00E~-09 4.44E-09
Co-57 5.37E-19 6.00E~09 8.87E-11
Co-58 .§5E-17 2.00E-09 3.33E-08
Co-60 1E-17 3.00E-10 7.10E~08
Fe-59 91E~18 2.00E-09 9.54E-10
Sr-89 S7E-17 3.00E-10 5.25E-08
Sr-90 6.21E-18 3.00E-11 2.07E-07
Zr-95 2.44E-18 1.00E-09 2.44E-09
Nb-95 6.65E-18 3.00E-09 2.22E-09
Ru-103 1.24E-18 3.00E=-09 4.14E-10
Ru-106 2.22E-19 2.00E-10 1.11E-09
Sb-125 1.35E-19 9.00E-10 1.50E~10
Cs~134 7.32E-18 4.00E-10 1.83E~08
Cs-136 2.22E-18 6.00E=09 1.70E~10
Cs-137 1.29E-17 5.00E-10 2.57E-08
Ba-140 1.40E-18 1.00E=09 1.40E-09
Ce-141 9.54E-19 5.00E-09 1.91E-10
H-3 2.66E-10 4.00E-05 1.33E-03
c-14 1.62E-12 1.00E-07 1,.62E-05
Ar-41 7.54E-12 4.00E-08 1.B9E-04

Total: 2.57E-03 MPC

;}) Based on the design basis source term,

Amendment K
October 30,

1992
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INSERT A:
11.3.7.2 Analysis of Effects and Consequences

A. Bases

The bases for the estimated maximum offsite concentration of the
gaseous effluent resulting from a leak or failure of the GWMS are

as follows:

1. The design basis airborne effluent source term is based on 1%
failed fuel rate in accordance with the Standard Review Plan
Branch Technical Position (BTP) ESTE 11-5. The BTP ESTB 11-5
method adds the accident induced charcoal unit bypass leakage
to the source term for normal operation; both accident source
contributions are calculated based on a 1% failed fuel rate

assumption.

2. In the absence of site specific meteorological data and site
Exclusion Area Boundary (EAB) information, the short-term 2-
hour accident atmospheric dispersion factor, corresponding to
a distance of approximately 0.5 miles from the station vent,is
assumed to be 1.0x10° s/m’. This is consistent with the
dilution factors provided in Sectiom 2.3.

3. The sum of total estimated annual airborne effluent releases and
the expected airborne effluent releases associated with the 30
minute decay case are calculated by PWR-GALE and are multiplied
by an isotope specific multiplication factor. This
multiplication factor is calculated by the division of the 1%
failed fuel RCS equilibrium concentration, calculated using the
Combustion Engineering DAMSAM computer code and presented in
Table 11.1.1-9, by vthe RCS equilibrium concentration calculated
using PWR-GALE presented in Table 11.1.1-2, for each isotope.

4. For 1isotopes with a 1% failed fuel rate calculated
concentration which is less than PWR-GALE results, the PWR-
GALE concentration is used for conservatism. It is assumed that
differences in the methodology used to calculate the reactor
coolant concentrations are responsible for any differences
observed in isotopic concentrations.

5. Particulates and radioiodines are assumed to be removed by
pretreatment, gas separation, and intermediate radwaste
treatment equipment. Therefore, only the whole body dose is
calculated in this analysis.



L g e e e e — ey b P — - B ——
r-?——— . — B P TR r—— T T o p— S ——— A e i i
1

DSER OPEN ITEMS 11.1-1,11.1-2, 11.3-4 and 11.3-5

B. Methodology

To calculate the release of noble gases from the GWMS, the
source term is based on the output from the computer code DAMSAM
computer code, This code is used to calculate the reactor
coolant equilibrium concentration with continuous degassing
based on 1% failed fuel fraction in accordance with Standard
Review Plan Section 11.3. The resulting reactor coolant
equilibrium concentration is divided by the reactor coolant ‘
concentration determined by PWR-GALE, using NUREG-0017, Revision |
1 methodology, to yield a multiplication factor for each ‘
isotope. The total release of gaseous effluent for the 30 -,
minute decay case is calculated using PWR-GALE with BTP ESTB 1 :
§ alterations. The 30 minute decay case releases are added to |
the normal operation source term and the sum for each

radionuclide is multiplied by the multiplication factor, the 2- i
hour accident atmospheric dispersion factor, the total body dose
factor, and a conversion factor to calculate whole body dose.

The methodology used to calculate the dose consequences for a
GWMS failure, which is consistent with BTP ESTB 11-5, is as

for the ith isotope (Ci/yr for 2 hours)

O11) = [R(1) yora* R(1) 30) xMF (1)

|
|
!
follows: 1
D=% K(4) xQ(1) xEx7 .25
Q
Where: D = whole body dose (mrem) i
K(i) = the total-body dose factor given in Table ‘
B-1 of Regulatory Guide 1.109 for the ith i
isotope (mrem-m’'/pCi/yr) |
Qi) = the noble gas nuclide accident release rate i
i
i
3

R(i),, = annual estimated airborne release rate for
normal operation (Ci/yr) (Table 11.3-4)

R{i)y = annual estimate airborne release
rate for 30 minute decay case (Ci/yr)

MF = Multiplication Factor
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RCS (1) passan

MF* s
RCS(1) gae

X/Q « short-term 2-hour accident atmospheric
dispersion factor at EAB (sec/m’)
=« 1.0x10% (Section 2.3)

7.25 « conversion factor for 2 hour release (pCi-
yr’/Ci-event -sec)

¢. Results and Conclusions

on area boundary is

The calculated whole body dose at the exclusi
criterion

41.3 mrem which is within the 500 mrem acceptance
specified in gtandard Review Plan Section 11.3.
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INSERT B:
11.3.8.1 Analysis of Effects and Consequences

A. Bases

The bases for the estimated concentration of effluent are as
follows:

1. The GWMS continuously discharges at a uniform rate at the
design basis source term.

2. The design basis airborne effluent source term is based on 1%
failed fuel rate in accordance with the Standard Review Plan
Section 11.3. It is assumed that the Reactor Coolant System
(RCS) is continuously degassed by the CVCS during normal
operating conditions. The reactor coolant equilibrium
concentration is calculated using the Combustion Engineering
DAMSAM computer code and is presented in Table 9.1.1-9.

3. In the absence of site specific meteorological data and site
Exclusion Area Boundary (EAB) information, the long-term annual
average atmospheric dispersion factor, corresponding to a
distance of approximately 0.5 miles from the station vent, is
assumed to be 7.2x10° s/m’. This is consistent with the
dilution factors assumed in Section 11.3.6.3.

4. The total estimated annual airborne effluent releases are
multiplied by an isotope specific multiplication factor.
This multiplication factor is calculated by the division of
the 1% failed fuel RCS eguilibrium concentration, calculated p
the Combustion Engineering DAMSAM computer code, by the RCS
equilibrium concentration, calculated using PWR-GALE, presented
in Table 11.1.1-2, for each isotope.

For isotopes with a 1% failed fuel rate calculated
concentration which is less than PWR-GALE results, the PWR-
GALE concentration is used for conservatism. It is assumed that
differences in the methodology used to calculate the reactor
coolant concentrations are responsible for any differences
observed in isotopic concentrations.

5. Since DAMSAM does not calculate the concentration of tritium,
the maximum calculated concentration of 1.00 uCi/gm is
asgsumed for the 1% failed fuel source term for conservatism.

€. Since DAMSAM does not calculate the concentration of
corrosion products, the PWR-GALE numbers are used. The
concentration of these radionuclides should not be affected by
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the fraction of fuel defects.

Methodology

To calculate the concentration at the exclusion area boundary,
the source term is based on the output from the computer code
DAMSAM computer code. This code is used to calculate the
reactor coolant egquilibrium concentration with continuous
degassing based on 1% failed fuel fraction in accordance with
Standard Review Plan Section 11.3. The resulting reactor
coolant equilibrium concentration is divided by the reactor
coolant concentration determined by PWR-GALE, using NUREG-0017,
Revision 1 methodology, to yield a multiplication factor for
each isotope. The total annual release rate of gaseous effluent
is multiplied by the multiplication factor and the average
atmospheric dispersion factor to calculate the anuual average
concentration of the gaseous effluent at the exclusion area
boundary. This concentration is then compared to the Maximum
permissible Concentration (MPC(i)) for each isotope to verify
compliance with 10 CFR 20, Appendix B, Table II, Column 1
limits.

The methodology used to calculate the concentration of the
effluent, averaged over a period of one year at the EAB, is as
follows:

Cpapl 1) =R (1) xMF (1) x—‘:—;xCF

Where: Cli)gp = Concentration of ith isotope at the EAB

R e e Bl L

(pCi/ml)

X/Q = Average atmospheric dispersion factor at
EAB (sec/m')
7.2%x10° (Section 11.3.6.3)

R(i) Release Rate ((i/yr) (Table 11.3-4)

MF

Multiplication Factor

RCS (1) pasgonn

B e
M= RESTD) guie
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CF = Conversion Factor
Ci-yr-m?
CF=3.17E—81LF—)L—
Ci-sec-ml

The fraction of the MPC for each isotope is calculated as
follows:

Cpns (1)

FMPC(i)=——————-MPC(i)

Where: FMPC (i) = Fraction of MPC for the ith isotope

MPC(i) = Maximum Permissible Concentration of the ith
isotope (uCi/ml) (10 CFR 20, Appendix B,
Table 2, Column 1)

C. Results and Conclusions

The concentration of the gaseous effluents at the EAB is shown in
Table 11.3-5. The resultant concentration at the EAB is within the
Maximum Permissible Concentration specified in 10 CFR 20, Appendix
B, Table II, Column 1 guidelines.

RSN Taaie |
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|
TABLE 11.3-4 :

ESTIMATED ANNUAL AIRBORNE EFFLUENT KELEASES (1)

(Curies/yx) |
:
Waate Gas Fuel Reactor Aux Bldg Turbine Air Eject |
Nuclide Syatem Handling Bldg Purge Vent (2) Bldg Vent Exhaust (3) Total !
I -3131 0.0 3.5E-04 1.4E-03 1.7e-02 1.0E-04 0.0 1.9E-L: :
I ~133 0.0 1.0B-03 2.6E-03 4.9E-02 2.5E-04 1.0E-04 S.3g-C2 ]
Kr-85 M 0.0 --- 0.0 2.0E+00 0.0 1.0E«+00 3.0E«+LC !
Kr-85 7.8E+02 - 1.8E+01 0.0 0.0 0.0 B.0E«C2 i
Kr-87 0.0 - 0.0 3.0E+00 0.0 1.0E+00 4.0E+02 '
Fr-8g 0.0 - 1.0E+00 5.0E+00 0.0 2.0E+00 B.OE+CC .
Xe-131M 1.4E+02 e 1.9E+01 0.6 0.0 0.0 1.6B+(2 |
Xe-133M 0.0 - 1.0E+00 0.0 0.0 0.0 1.0E+22 ,
Xe-133 1.2E+01 i 6.0E+01 6.0E+00 0.0 3,.0E+0Q0 B.1E+C :
Xe-135M 0.0 - 0.0 3.0E+00 0.0 1.0E+00 4.0E+72 i
Xe-135 0.0 - 8.0E+00 1.0E+01 0.0 S.0E+00 2.3E+f1 :
Xe-137 0.0 .- 0.0 0.0 0.0 0.0 0.2
Xe-138 0.0 - 0.0 2.0E+00 0.0 1.0E+00 3.0E+C3 ,
Cr-51 1.4E-06 1.8E-0& 2.7E-05 3,.2E-06 = v .- 3.3E-0% '
Mn-54 2.1E-07 3.0E~06 1.6E-0% 7.8E-07 .- - 2.0E-0%
Co-57 0.0E+00 0.0E+00 2.4E-06 0.0E+00 .- - 2.4E-18
Co-58 8.7E-07 2.1E-04 7.3E-05 1.9E-0%5 - - 3.0B-04
Co-60 1.4E-06 8,2E-05 7.6E-08 S.1E-06 - .= 9. 6E-4%
Fe-59 1.BE-07 0.0E+00 7.9E-06 S.0E-07 - - 8.6E-08
Sr-89 4 .4E-06 2.1E-05 3.8E-05 7.5E~06 - - 7.1E-C5
8r-9%0 1.7E-06 8.0E-06 1.5E-05 2.9E-06 - - 2.8E-85 |
zZr-9% 4.BE-07 3.6E-08 0.0E+00 1.0E~05 - - 1.1E-08 |
Nb-95 3.7E-07 2.4E-05 $.3E-06 3.0E-07 - - 3.0E-05
Ru-103 3.2E-07 3.8E~07 4.7E-06 2.3E-07 - = - S.6E-06
Ru-106 2.7E-07 6.9E-07 0.0E+00 6.0E-08 - - 1.0E-C8
sb-125 0.0E+00 5.7E-07 0.0E+00 3.9e-~08 - “e= 6.1E-07
Ce-134 3.3E-06 1.7E-0S 7.3E-06 S.4E-06 = - 3.3E-CS
Co~136 S.3E~-07 0.0E+00 9.4E-06 4.8E-07 - .- 1.0E-05
Ce~137 7.7E-08 2.7E-0% 1.6E-05 7.2E-06 - - S.BE-05
Ba~-140 2.3E-06 0.0E+00 0.0E+00 4.0E-06 - - 6.3E-CE
Ce-141 2.2E-07 4.4E-09 3 ,BE~06 2.6E~07 == - 4.3E-06
Total H-3 Released Via Airborne Pathway = 1200 Curies/yr
Ar-81 Keleased Via Containment Vent = 34 Curies/yr

Notes:

(1} 0.0 appearing in this table indicates release is less than 1.0 Ci/yr for
noble gases, and 0.0001 curies/yr for iodines/particulates.

{2) Includes Annex, Subsphere, and Radwaste Building release contributions,

{3} Includes Blowdown System Flash Tank vent release cont.oibutions.




R N T Y L W N RS T F RS RN TER, BRSNS TN RS L pype——

TABLE 11.3-5

ESTIMATED ANNUAL DOSES FROM GASEOUS EFFLUENT
FROM A SINGLE UNIT

Dose
Maximum Beta Air Dose (mrad/yr) 4.8
Maximum Gamma Air Dose (mrad/yr) T
MAXIMUM INDIVIDUAL ANNUAL DOSE (mrem/yr)
Skin Dose (1) 4.3
Total Body Dose (1) 0.9
Maximum Organ Dose (2) 13.9

{(Infant-Thyroid)

Notes:

{1) Exposure from noble gas plume immersion pathway .
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{2} Maximum exposure from tritium, iodine and particulate airborne effluent
releases via the terrestrial exposure pathways (i.e., ground plane,
vegetable, meat, and milk) and the inhalation exposure pathway.
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