ANNUAL RADICACTIVE EFFLUENT RELEASE REPORT

For the Year of 1993
Facility: Shoreham Nuclear Power Station, Unit 1
Licensee: Long Island Power Authority
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

INTRODUCTION

This Annual Radioactive Effluent Release Report, submitted in accordance with
Technical Specification 6.8.1.4, Offsite Dose Calculation Manual (ODCM)
Aciministrative Control Section 6.8.1.4 and Sections 8.3.1 and 8.4 of the Process
Control Program (PCP), covers the nominal period from January 1, 1993 through
December 31, 1993. During the period covered by this report, substantial progress
has been made in the decommissioning of the Shoreham Nuclear Power Station. This
includes removal of the Reactor and Turbine Building Liguid Radwaste and Fuel Pool
Cooling and Cleanup system piping; decontamination of the RPV bottom bowi;
compietion of the Turbine, Reacior and Radwaste buildings hydrolyazing, and
completing 18 of the total 33 irradiated fuel shipments.

A.  SUPPLEMENTAL INFORMATION
1. R ry Limi

Shoreham's efil .ent regulatory limits are defined in the Possession Only
License NPF-82, Shoreham Nuclear Power Station, Appendix A,
Technical Specifications.

a) Limits for gaseous effluents and noble gases are covered by
Technicai Specification 6.7.4 and ODCM Controls 3.11.2.1 and
3.11.2.2.

b&c) Tritium and all radionuclides in paiticulate form with half-lives
greater than 8 days in gaseous effluents are addressed in
Technical Specification 6.7.4 and ODCM Control Sections
3.11.2.1 and 3.11.2.3.

d) Liquid effiuent limits are described in Technical Specification 6.7.4
and ODCM Controls 3.11.1.1 and 3.11.1.2.

e) In addition, with Shoreham’s sampling and analysis program the
following average minimum detectable activities (MDAs) were
achieved or exceeded in 1993. These MDAs are less than the
required lower limits of detection (LLDs):

Liquid:
3.70 E-8 uCi/ml
Ce-144 1.67 E-7 uCi/mi
3.59E-8 uCi/mi
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Co-60 6.05 E-8 uCi/ml
Cs-134 4 40 E-8 uCi/m!
Cs-137 4.04 £-8 uCi/mil

Mn-54 3.59E-8 uCi/mi
Mo-99 1.92 E-8 uCi/ml
Zn-65 8.09 E-8 uCi/mil
Gaseous:

Cs-137 3.04E-11 uCi/ce
Cs-134 1.76E-14 uCi/cc
Co-60 1.19€-14 uCi/cc
Mn-54 8.36E-15 uCi/cc
Xe-133 7.16E-08 uCi/cc
Zn-65 1.68E-14 uCi/cc
Ce-144 2.65E-14 uCi/cc

Xl (MIiss! i

a-d) Maximum permissible iiquid effluent concentrations (MPCs) are
those specified in 10 CFR 20, Appendix B, Table I, Column 2, If
an isotope is listed with values for SOLUBLE and INSOLUBLE
states, the more conservative value is utilized. For gaseous
effluents, MPCs were not used. Direct calculations of dose were
utilized to satisfy the dose rate limitations of Technical
Specification 6.7.4 and ODCM Control 3.11.2.1.

Average Energy

No isotopes above minimum detectable activities were measured in
gaseous effluents. Therefore, there is no reportable average energy for
this time period.

roximations of | igactiv

a-d) Samples were coliected in the manner and with the frequency
prescribed in Technical Specification 6.7.4 and ODCM Controls
4.11.1.1.1 and 4.11.2.1.2. Samples were analyzed in
accordance with ODCM Controls Tables 4.11.1.1.1-1 (liquid) and
4.11.2.1.2-1 (gaseous) regarding both type of analysis and level
of sensitivity. Most samples were analyzed by gamma
spectroscopy with a High Purity Germanium HPGe detector. A
liquid scintillation counter was used to analyze for H-3 and Fe-55
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while Sr-89, Sr-90 analyses were done by proportional counter.
Sampiles analyzed for iron and strontium underwent a chemical
separation prior to counting. Approved sample collection and
analysis procedures were followed.

Analytical results are examined to ensure that the minimum
sensitivity levels required by ODCM lower limits of detection
(LLDs) have been met. Any identifiable peaks above background
are quantified.

The methods above were used for batch releases. The same
methods were used for continuous discharges, but were combined
with gross activity measurements on process streams and total
flow for these streams.

No estimate of percent total error is provided in Table 1A because
all values for gaseous effluents were determined to be less than
required LLDs. Basis for the estimated percent total error for
entries in Table 2A is given in Section C.

5.  Batch Releases

a)

b)

Liquid 1" Quarter 2"° Quarter 3"Quarter 4"Quarter
1. Number of batches 35 30 16 18
2. Total Time (minutes) 5,223 4,768 2,471 2,659
3. Maximum Time (minutes) 177 341 176 173
4, Minimum Time {minutes) 15 13 78 74
5. Average Time (minutes) 149 159 154 148
6. Total Volume Discharged (gal) 6.12E+5 5 41E+5 291E+5 3.15E+5
7. Total Dilution Water (gall 449E+7 4.10E+7 213E+7 2.29E+7
8. Average Flow {gpm) B8.72E+3 B8.71E+3 B8.72E+3 8.72E+3

Gaseous - None

6.  Abnormal Releases

a) Liquid - None

b) Gaseous - None
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B - GASEOUS EFFLUENTS

1993

All sampies of gaseous effluents were analyzed and determined to be at or below
minimur» detectable activities (MDAs) for all radionuclides listed in Shoreham’s
ODCM. These MDAs were below the lower limits of detection required in ODCM
Controls Table 4.11.2.1.2-1. In addition, no other radionuclides were identified.
Therefore, no entries were made in Tables 1A, 1B or 1C that follow.

Composite sample results for the four quarters of this reporting period are all at or
below MDAs.
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TABLE 1A

EFFLUENT AND WASTE DISPOSAL

ANNUAL REPORT
GASEOUS EFFLUENTS~-SUMMATION OF ALL RELEASES

1993

Unit Quarter Quarter | Est Touwl
1 1 2 Error, %
A. Fission & activation gases
1. Total release Ci . E . E E
2. Average release rate for penod Cijsec . E . E
3. Percent of Technical specification limit % . E . E
B. lodines
1. Total iodine-131 Ci E B E
3. Average release rate for period uCi/sec E | . E
Y. Percent ol techrucal specification limit % E o -
C. Particulates
1. Particulates with halfl-lives >8 days Ci . - . E
[ 2. Average release rate for period uCijsec | . E T
T Percent of technical specification limit % : . E
4. Gross alpha radioactvity Cl . E T T
D. Trittum
1. Total release Ci E . _E . _E I
2. Average release rate for period uCifsec E . _E
3, Percent of technical specification limit % T E
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TABLETA (conl.)
ANNUAL REPORT

EFFLUENT AND WASTE DISPOSAL
GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

1993

Unit Quarter Quarter | Est Total
. 3 4 Error, %
A. Fission & activation gases
1. Total release Ci E £ E
3. Average relezse rate [or penod pCilsec E E
3. Peicent of Technical specification limut % E E
B. lodines
]. Tota' dine-131 CC! E ; _E E
2. Average release rate for peniod uCi/sec :
3. Percent of technical specification limit % E ‘W
C. Particulates
1. Particulates with hall-lives >8 days Ci E N E
2. Average release rate for period uCisec E e ol
3. Percent of technical specification limit % E . E
4. Gross alpha radiocactivity ai E A -
D. Tritum
1. Total release Ci E o B E
2. Average release rate for period pCifsec E .
3. Percent of technical specification limit % E W
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TABLE 18

EFFLUENT AND WASTE DISPOSAL

ANNUAL REPORT 1893

GASEOUS EFFLUENTS—~ELEVATED RELEASE

CONTINUOUS MODE BATCH MODE
Nucldes Reiessed uml- Oulﬂﬂl Quarter 2 Onu'm1 'Ouumz
1. Fission gases
krypton-85 Ci E E E i K
krypton-85m Ci E E E . E |
krypton-E7 Ci A E E| . E|
krypton-88 Ci E E E . E
xenon-133 Ci E E : E
xenon-} 35 Ci E £ E : K
xenon-135m G E E " E
Xenon-1 38 Ci E- E E : %
Others (specify) Ci E “E E >
Ci E_ E_ E| . E
Ci i E L,
unidentified Ci E E E N
Total for period Ci E E El . E
2. lodines
iodine-131 Ci E E E - -
jodine-133 Ci i E G
iodine-135 Ci E E El . £ |
Total for penod Ci E E E o
3. Particulates
-
strontium-89 Ci E E E .
strontium-90 Ci E E 13 . E
cesium-] 34 Ci E N
cesiurm-137 Ci E E E s B
bariumJznthanum-140 Ci E E o T
Others (specify) Ci E E T E |
Ci E E . E
~Ci E E E | . E
unidentilied Ci E E E .
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TABLE 1B (conl.)

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 493
. GASEOUS EFFLUENTS-ELEVATED RELEASE
CONTINUOUS MODE BATCH MODE
Nuclides Reiessed Unit | Quarter 4 Quarter, Quaner 3 Ouorml.
I. Fission gases _
krypton-85 Ci E E E s LG
krypton-85m Ci E E E . E|
krypton-87 Ci E E E e
krypion-88 Ci E E E £5 W
Xenon-] 33 Ci E E E . E |
xenon-135 Ci E 3 E-L SRR
xenon-135m Ci 3 E E — E |
xenon-138 Ci E E E . E
Others (specify) Ci E 3 E . E |
Ci E 3 E| . E
Ci E 3 E | . E_
unidentified Ci E E E g
Total for period Ci E E E . E
2. lodines
iodine-131 Ci E E e o E |
jodine-133 Ci E E E =
jodine-135 (:i 3 E E . _!__'
Total for period Ci E E E R
3. Particulates
strontium-89 Ci E E . E e
strontium-90 Ci E . E . &1
cesium-] 34 Ci E E | . E E
cesium-137 (of E E . E E
bariumJanthanum-140 Ci E E £ E |
Others (specify) Ci E E E E |
Ci E E E |
Ci 3 3 3 E
unidentifed Ci F 3 E E

A



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

"~ TAB
EFFLUENT AND WASTE DISPOSAL

LEIC

ANNUAL REPORT 1333

GASEOUS EFFLUENTS-GROUND-LEVEL RELEASES

CONTINUOUS MODE BATCH MODE
Nutiides Released Unit 11 Quarter 1 Querter, | Quaner Ow;»l
1. Fission gases
krypton-85 Ci E E E s o
krypton-85m Ci E E E -
krypton87 Ci i 3 E . E |
kryplon-86 Ci E E E - F
xenon-1 33 Ci E E E o
xenon-133 Ci E E_ E ._E |
xenon-|35m Ci E E E . E
xenon-138 Ci E E E . _E
Others (specify) Ci E E E : £
Ci E - E E 1 . E
Ci E E E | . E
unidentified Ci E E E . E
Total for period Ci E E E|] . E
2. lod&ines
jodine-13] o E E|. E| . E|
jodine-133 Ci E E . E | . E
lodine 135 G E E T . ¢ ¥
Total for period Ci E E . E a0
3. Particulates
strontium 89 Ci E 4 e ST L l
strontium-90 Ci E_ E LI
cesium.-1 34 Ci 3 E | . E | . E
cesium-137 Ci E E - F
barnum-bnthanum-140 Ci E E . E T E
~ Othens (specify) Ci E E Bl il
Ci ¥ | B R s W
Ci E E | . E | . E
unidentined T E El|. E . E|
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TABLE 1¢ (cend)

ANNUAL REPORT .5
GASEOUS EFFLUENTS-GROUND-LEVEL RELEASES

EFFLUENT AND WASTE DISPOSAL

CONTINUOUS MODE BATCH MODE
Nuclides Relsemt Unit ;| Quertery | Cuerter 4| Quaner3| Quanery
I. Fission gases
krypton-$85 Ci E E E . E
kry pton-85m Ci E E E S
krypton$7 Ci E E E W
“krypton$6 Ci E E E e
xenon-133 Ci E E E . E
xenon-133 Ci E E E e i
xenon- | 35m Ci E £ E il
xenon-138 Ci E E “E 1 . E
Others (specify) Ci E E E . B
Tl E - E El . E
Ci E E E | . E|
__unidentified Ci E E E i 9
Total for period Ci E E E . E 1
2. lodines
iodine-131 Ci E E E_ E
lodine- 133 Ci b E_ E E
iodine- 135 — G E 3 E E |
Total for period Ci 3 £ E E
3. Particulntes
¥ rontium 89 Ci E E E s B
strontium-90 i E E E . E_
cesium-| 34 Ci E E 3 . E
cesum-137 ¢l ¥ E | . E | . E_
barium-lanthanum-140 C E E E : X
Others (specify) Ci E E " E it W
Ci E E E ~F |
= -1 F E E s B
unidentified P E E E o G

. 40 -
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C - LIQUID EFFLUENTS

1993

All samples of liquid effiuents were analyzed according to ODCM requirements and,
except for three instances as noted below, determined to be at or below minimum
detectable activities (MDAs) for all radionuclides listed in the ODCM. These MDAs
were below the LLDs required in ODCM Controls Table 4.11.1.1.1-1. In addition, no
other radionuclides that are not specified in the aforementioned ODCM Table were
identified.

Except for the three cases noted below, composite sample results from batch and
continuous discharges in this reporting period for tritium, gross alpha, noble gases, Si-
89, Sr-90, and all other nuclides, including those listed in the categories of principai
gamma emitters and dissolved and entrained gases, are all ai or below MDAs.

in the first quarter of 1993, trace levels of Fe-55 at 5.97E-8 pCi/mi were found in the
composite sample for the continuous liquid release when both Reactor Building Salt
Water Drain Tank pumps were routinely started and tested.

In the second quarter, trace levels of Sr-89 at 1.20E-8 pCi/ml were idzntified in the
quarterly batch composite sample.

in the fourth quarter, a gamma spectroscopic analysis of a batch sample showed
unidentified low level peaks near the usual positions for the Co-60 signature peaks.
It was conservatively reanalyzed, assuming they were indeed Co-60 activity
indications. A level of 3.3E-8 yCi/ml was determined by manual calculations.

The maximum whole body doses and organ dose commitments from nuclides
identified in these three cases were all below regulatory limits. Section E presents the
analyses in detail and shows the total results to be of insignificant impact to the
public.

The total error percentage entered into Table 2A for liquid measurement was
estimated from the tank sampiing error and from counting error at values close to
minimum detectable activities. This overall error is estimated to be approximately
50%.

+'91 -
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TABLE
EFFLUENT AND WASTE DISPOSAL

A

ANNUAL REPORTY

LIQUID EFFLUENTS~-SUMMATION OF ALL RELEASES

1993

Unit Querier Cuarter | Egt ¥
1 1 2 Govor, %
A. Fision and activation products
I. Total release (not including tntium,
gases, alpha) Ci {13E-8| 246 E-5(8.0 E+4
2. Average diluted concentration +
during period uCi/ml |5.9TE-8| {.5C E-
3. Percent of applicable limit % 7.46E-3| 5.2 E-
B. Tritium
1. Tolal release Ci E E E ]
7. Average diluted concentration |
during period pCi/ml E E
[ 3 Percent of applicable limit % E 13
C. Dissolved and entrained gases
). Total release Gi . E E T
2 Average dduted concentration
dunng period #Ci/ml E ‘E
3. Percent of applicable limit % E F
D. Gross alpha radioactivity
{ 1. Tolal release P 1 G E ] E | E |
E. Volume of waste released (prior to dilution) | liters [2.32 E+6| Z.05E+4 1.0 E+4
F. Volume of dilutidn water used during period | lites |41.70 £+q 4.5% E'a] 2.0 E+4
. No dilution volume was added during this small continuous release.

Total volume discharged in the one minute run was 50 galions, or
189.25 liters.
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TABLE 2A (conl:)
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 1993
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Unit Qusrier Quarter | Ext Tou
1 3 < Error, %
A. Fission and activation products
I. Total release (not including tntium,
gases, alpha) Ci . E [1.33E-6|5.0 g+1
2. Average diluted concentration
during period #Cifml . E |4.49E0
3. Percent of applicable limit % . E |1.5 E3
B Tritium B
I. Total release Ci | . E E T ]
2. Average diluted concentration
during period pCi/mi E E
3. Percent of apphcable Timut % T F
C. Dissolved and entraineJ gases ¢
I, Total release G E E 13
2 Average duuted concentration
dunng period wCi/ml E g -
3. Percent ol applicable limit % E T
N Gross alpha radioactivity

[T T Total release G T . El - EI1 . E

E. Volume of waste released (prior to dilution) | liters | {.{0E+% i.LQB(:] 1.0 E—*-:l.l

F. Volume of dilution water used during period | liters [8.06E+7] §.67E+7 2.0 E+4
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TABLE 28

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 1913
LIQUID EFFLUENTS

CONTINVOUS MODE BATCH MODE
Nuchdes Reloasad Unit 1 Quarter y Querter 2 Ouonul | Quarner 2
strontium €9 Ci d E E | 246 E5
sirontium-90 Ci T E 3 E | .
cesium-134_ i E E "y, K
cesium-137 Ci - E E ~ E |
wdine-131 Ci E —E E T E
cobalt-$8 Ci _E B E o R |
cobalt-60 G E E E . E
1on->Y Ci “F E 4 . -
2inc-6% Ci_ o E_ | -
mangzese-54 Ci E E E e -
hsomium-S1 C T E E E . W
zirconium-niobium-95 Ci . E E E . K
molybdenum-99 Ci . E E E . E |
technetium-99m Ci — E ? ¥ | . E
barium-lanthanum-140 Ci . B E E T E
cenum-141 Ci Y ] E F . T
Other (specify) Ci E E E « 5
iron-55 Ci_ g i E [ . E
G E E £l . %
Ci E “E E | . E|
Ci 3 E El. E|
unidentified G E E E | . 3
Total for period (above) Ci 1.i3E-8 E E |2.46ES
xenon-133 ’ Ci E E E T
xenon-135 “Ci 3 " E E K

.14 -
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TABLE 28 ( cont.)
EFFLUENT AND WASTE DISPOSAL
LIQUID EFFLUENTS

ANNUAL REPORT 1993

CONTINUOUS MODE EATCH MODE
Nuchdes Releasmd Unit 4 Querter 3 | Querter Oumv3 Ouum,.
strontium$9 Ci E E E
strontium-90 Ci E T E " E
cesium-134 Ci —E it E
cesium-137 Ci E . E E
wdine-131 Ci I E I E
cobait-S8 Ci E_ LA E
cobalt-60 G E E E
won 59 Ci E E E
ang-£5 Ci_ i 4 E
faanganese-54 Ci E E E
chromium-S 1 G E E E
zirconium-niobium-95 Ci E E E
molybdenum-99 Ci E E E
technetium-99m Ci i - E E_
barium-lanthanum-140 Ci E E E
cerium- 141 Ke E E E
Other (specify) Ci E E E

Ci E 4 E

Ci E f E

Ci - E

Ci E I3 E
unidentified o 3 E E
Total for period (above) Ci E E E
kenon-133 Ci E E E
xonon. |35 Gl E E

-

- 15 -
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D - SOLID WASTE

1993

There was one shipment of solid waste offsite to a burial site during the year of 1993.

There were also six shipments of solid waste to a8 volume reduction vendor's |
processing site. In addition, 18 shipments of Shoreham’s slightly irradiated fuel |
bundles were made during 1993. These shipments were made by barge from |
Shoreham to Philadelphia Electric Company's Eddystone Station in Philadelphia then

by train to its Limerick Generating Station for reuse.

The entries in Table 3 represent the volume and curie content of solid waste shipped
from Shoreham to both types of sites during 1993, |

= Y5 =
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR VOLUME REDUCTION

1993

WASTE STREAM: Dry Active Waste

WASTE CLASS CUBIC METERS  CURIES % ERROR (Cl)

£

119.6 8.51E-2 +25%

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Dry Active Waste with 1.0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE  CURIES
A Ni-63 65.1% 5.54E-2
Co-60 18.7% 1.89E-2
Fe-55 14.0% 1.19E-2
Zn-65 2.2% 1.89E-3

.18 -
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR VOLUME REDUCTION

1993

WASTE STREAM: irradiated Components

WASTE CLASS CUBIC METERS  CURIES 2% ERROR (Cl]
N/A 0.0 0.0 N/A

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Irradiated Components with .0% CUTOFF

WASTE CLASS ~ NUCLIDE =~ ABUNDANCE  CURIES

N/A N/A N/A N/A

-19 -
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR VOLUME REDUCTION
| 1993

‘ WASTE STREAM: Other Waste

WASTE CLASS CUBIC METERS  CURIES 2% ERROR (Cl)
N/A 0.0 0.0 N/A

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Other Waste with .0% CUTOFF

WASTE CLASS ~ NUCLIDE ABUNDANCE  CURIES

N/A N/A N/A N/A

- 20 -
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR VOLUME REDUCTION
1993

WASTE STREAM: Sum of All Categories

WASTE CLASS CUBIC METERS  CURIES 2% ERROR (Ci)

A 151.2 8.53E-1 +25%

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Sum of All Categories with 1.0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE CURIES
A Fe-55 55.06% 4.70E-1

Ni-63 36.26% 3.09E-1

Co-60 7.08% 6.05E-2

Zn-65 1.59% 1.36E-2

SOLID WASTE VOLUME REDUCTION SHIPMENT SUMMARY

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION

6 Truck SEG (0ak Ridge,
TN)
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL

1993

WASTE STREAM: Resins, Filters, & Evaporator Bottoms

WASTE CLASS CUBIC METERS CURIES % ERROR (Cl)
N/A 0 0.0 N/A

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Resins, Filters & Evaporator Bottoms with .0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE CURIES
N/A N/A N/A N/A

93 .
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL

1993

WASTE STREAM: Dry Active Waste

WASTE CLASS cuBIiC METERS  CURIES % ERROQR (Cl)

N/A

0 0.0 N/A

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM

WASTE STREAM: Dry Active Waste with .0% CUTOFF

WASTE CLASS ~ NUCLIDE  ABUNDANCE  CURIES

N/A

N/A N/A N/A

- 29 -
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL

1993

WASTE STREAM: Irradiated Components

WASTE CLASS CUBIC METERS  CURIES % ERROR (Cl)
B 0.41 190.0 +25%

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Irradiated Components with 1.0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE CURIES
B Fe-55 49.1% 9.32E +1
Co-60 47 6% 9.05E +1
Ni-63 2.7% 5.22E+0

.24 .
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TABLE 3 (Cont.)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL

1993

WASTE STREAM: Other Waste

WASTE CLASS CUBIC METERS  CURIES % ERROR (Cl)
N/A 0 0.0 N/A

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Other Waste with .0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE  CURIES

N/A N/A N/A N/A

.25 .
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TABLE 3 (Con:.)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL

1993

WASTE STREAM: Sum of All Categories

WASTE CLASS CUBIC METERS  CURIES 2% ERROR (Cl)
B 0.41 190.0 +25%

ESTIMATES OF MAJOR NUCLIDES BY WASTE CLASS & STREAM
WASTE STREAM: Sum of All Categories with 1.0% CUTOFF

WASTE CLASS NUCLIDE ABUNDANCE CURIES
B Fe-55 49.1% 9.32E+1
Co-60 47.6% 9.05E + 1
Ni-63 2.7% 5.22E+0

- 26 -
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TABLE 3 (Cont.)

SOLID WASTE SHIFPED FCR OFFSITE BURIAL DISPOSAL

1993

€ OLID WASTE OFFSITE BURIAL DISPOSITION SUMMARY

NUMBER OF SHIPMENTS - OF TR TATION INATI
1 Truck Barnwell, SC
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TABLE 3 (Cont.)

IRRADIATED FUEL SHIPMENTS

1993

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION

18 Barge/Train Limerick
Generating
Station/PA
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E - RADIOLOGICAL IMPACT ON MAN
1993
Doses from Direct Radiation

Direct radiation (as measured quarterly with TLDs) made no significant
contribution to offsite doses based on a comparison of 1993 dose rates with
1984 (pre-operational) dose rates. The highest average monthly dose in 1993
was 6.8 mrem/standard month (30.4 days), obtained in the fourth quarter at
indicator location 981, compared to the 1984 dose at location 6A1 of 5.1
mrem/standard month. Although this maximum value is about 30% higher than
the pre-operational figure, the average monthly reading for all indicator locations
in the fourth quarter (4.2 mrem/s.d. month) is less than 8% higher over the
control location average (2.9 mrem/std. month). The 1993 average for all
indicator locations was 3.5 mrem/standard month compared to a 1984 value
of 3.9 mrem/<_.ndard month. On the annual average basis therefore, there is
no statisticaly significant contribution from the direct radiation component.

Doses from Liquid Effluent Discharges

Throughout 1993, there were only three positive radioisotopic identifications
in the liquid radioactive effluent release streams from Shoreham.
Concentrations of the radioisotopes identified in the liquid release streams were
all below the Lower Limits of Detection (LLD) as required by the ODCM. The
very sensitive detection instruments at their Minimum Detectable Activity
(MDA) levels however, were able to detect levels of concentrations that are
well below the required LLDs. The three detected activities and their
associated LLDs and concentrations are:

Release  Isotope  LLD _  Concentration  Release Mode

Period wCi/mi) (wCi/mi)

2/22- Fe-55 1x10° 5.97x10°* Continuous Liguid

2/28/93 (SWDT/RHR
Service Water)

3/29- Sr-89 5x10°® 1.2x10" Batch Liquid

6/27/93 (#93D-036 through
#93D-066)

12/17/93 Co-60 5x107 3.3x10" Batch Liquid
(#93D-087)
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The Fe-55 release was through the running of the Reactor Building Salt Water
Drain Tank (RBSWDT) pumps as part of the routine testing and maintenance
requirements for the pumps. During the last week in February, 1993, Pump A
registered a 0.7-minute run time while Pump B, a 0.3-minute run time. Total
volume released was 50 gallons at a 50-gpm flow rate. These were the only
continuous liquid discharges in the first quarter of 1993,

The Sr-89 release was detected from a composite sample for the second
quarter Batch Releases. The sample analysis was performed offsite by
Scientech Laboratories in Gaithersburg, MD; and the measured level was 1.2E-8
pCi/ml. Scientech is a QA certified vendor that routinely analyzed quarterly
composite samples from Shoreham for Sr-89, Sr-80, and Fe-55. Twice a year,
Shoreham sent Scientech samples to be analyzed for Sr-89, $r-90, and Fe-55
for cross checking; and previous cr9ss check results have been acceptabie. Sr-
89 has a half-life of 50.52 deys. The last reactor criticality at Shoreham was
January 5, 1989. Due to the number of half-lives that have elapsed since the
last criticality ~ate, it is physically impossible to have induced Sr-89 from
Shoreham. The sample was shipped to Scientech prior to fuel packaging and
prior to the shipping cask’s arrival on site. In order to be conservative
nowever, the Sr-89 result is assumed to be valid and therefore the dose results
were calculated and are included here.

The Co-60 reiease came from a batch release from the Discharge Storage Tank
A on December 17, 1993. A sample was obtained from the tank prior to the
release of a total of 10,686 gallons of its contents. The 4096 multi-channel
gamma spectrum analysis of the sample reported no gamma peaks identified
with one sigma error at the 95% confidence levei. However, there were two
peaks measured but not identified and therefore, not included in the report.
Both were outside the normal +1.0 keV energy window set for the
identification of the two prominent Co-60 peaks. To be conservative on this
sample analysis, Co-60 was assumed present and a hand calculation was
performed. A Co-60 concentration of 3.3E-8 pCi/ml was obtained, which was
confirmed by running the spectrum analysis with a double-width energy
window of = 2.0 keV for the Co-60 peaks.

Following are the dose calculation inputs and results for esch of the above
three releases:
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Dose from Fe-55%5 in Continuous Liguid release between 2/22/93 and
2/28/93:

A).

B).

C).

Input Data (from SNPS Continuous Liquid Radwaste Discharge
Summary, First Quarter of 1993):

a. Discharge Flow Rate (gallons per minute): 50
b. Release Duration /minutes):

RBSWDT Pump A: 0.7

RBSWDT Pump B: 0 3

Total (Pump A + Purap B): 1.0
& Volume of Dilution Weater used: none
d. cffluent Volume Discherged (gallons): 50
e. Effluert Isotopic Concentration,

undiluted (uCiyml): 5.97E-8
! Total Activity Released (Ci): 1.13E-8

rsumptions and Methodology:

Dose commitments were calculated using the backup method
described in ODCM for computing doses from liquid effluent
discharges. A spreadsheet developed in-house frem a LILCO
calculation (#C-RPD-489, Rev. 0) was employed to aid the
computations.

It is assumed that doses to the public are primarily due to the
ingestion of fish and seafood removed from the Long Isiand
Sound. Doses due to other liquid pathways (shoreline deposits
and land-based food chain) are assumed to be negligible from
SNPS’ Appendix | study and the fact that water from the Sound
is not used for irrigation purposes.

Other assumptions and generic input data are taken consistently
from SNPS Station procedures SP74X.020 12 (Rev. 0),
SP74X.020.02 {Rev. 0), and SP74X.020.10 (Rev. 0), in addition
to those specified in the ODCM (LIPA Rev. 1). They are described
in details in calculation #C-RPD-489, Rev.0.

Summary of Fe-55 Release Results:

Because the primary pathway considered is through internal
exposure, the doses calculated are dose commitments. Dose
commitments to a member of the public for the surveillance period
2/22/93 through 3/28/93, encompassing the release period, are
presented below:
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mrem

Organ Adult Teen Child

W-Body 4. 9E-8 5.2E-8 7.0E-8
Bone 2.9E-7 3.0E-7 4.0E-7
Liver 2.0E-7 2.2E-7 2.2E-7
Thyroid 0.0E-0 0.0E-0 0.0E-0
Kidney 0.0E-0 0.0E-0 0.0E-0
Lung 1.1E-7 1.4E-7 1.2E-7
GI-LLI 1.1E-7 9.3E-8 4 0E-8

The maximum whole body and organ cose commitments are:

Dose Critical

(mrem) = Group Q_na_
Whole Body Dose 7.0E-8 Child
Organ Dose 4.0E-7 Child Bone

Comparing these to the ODCM limits (Q: 1.5 mrem WB/5.0 mrem
Organ; A: 3.0 mrem WB/10.0 mrem Organ), the  are well within
the allowable limits:

ion of imi
Quarterly Amuﬂ._
Wholr. ody Dose 4.7E-8 2.3E-8
Organ Dose 8.0E-8 4.0E-8

2) Dose from Sr-89 in Batc™ Liguid releases during 2nd quarter of 1993
(3/29/93 - 6/27/93):

A). Input Data (from SNPS Batch Liquid Radwaste Discharge
Summary, Second Quarter of 1993):

a. Release Start Time' (first batch): 4/01/93
b. Release Stop Time (last batch): 6/23/93
C. Release Duration (total run time, min): 4,768
d. Effluent Volume Discharged (galions): 5.41E+5
e. Effluent Isotopic Concer. .ration,

undiluted (pCi/ml): 1.20E-8
f. Total Activity Released (Ci): 2.46E-5

For conservatism, it was assumed that all the 30 batches in the second quarter were released
with the same Sr-B9 level of activity as identified in the quarterly batch composite samples.
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B).

C).

Assumptions and Methodolegy:

The assumptions and methodology used for analyzing the offsite
dose commitments from the Sr-89 activities in the second quarter
batch liquid releases of 1993 are identical to those used for the
Fe-55 dose commitment estimates for the first quarter continuous
liquid release, as given earlier under 2.1 B in this section.

Summary of Sr-89 Release Resuits:
Dose commitments to a member of the public from exposure in

the second quarterly period (3/29/93 through 6/27/93), are
presented below:

Dose Comriitmen

mrem
Organ Aduit Teen Child
W-Body 1.73E-6 1.95E-6 2.43E-€
Bone 6.07E-5 6.67E-6 8.86E-5
Liver - - -
Thyroid
Kidney
Lung - - .
GI-LLI $.89E-6 7.91E-6 3.46E-6

The maximum whole body and organ dose commitments
calculated for both quarters are:

Dose Critical

(mrem) _  Group Qman
Whole Body Dose 2.43E-6 Child
Organ Dose 8.86L-5 Child Bone

Comparing these to the ODCM limits, they are well under the
allowable limits:

Fraction of the ODCM Limits

Qumeu Annual
Whole Body Dose 1.6E-6 8.1E-7
Organ Dose 1.8E-5 8.9E-6
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Dose from Co-60 in Batch #93D-097 Liquid release during 4th quarter
of 1993 (12/17/93; Discharge Storage Tank A):

Since Co-60 peaks were identified in the sample of this batch only and
not in any of the subsequent batches, the following dose commitments
are calculated for exposure to this batch on'y.

A).

B).

Input Data (from SNPS Batch Liquid Radwaste Discharge Permit
for batch #93D-097, 12/17/93):

a. Release Start Time: 20:40 12/17/93
b. Release Stop Time: 22:10 12/17/93
2 Release Duration (total run time, min.): 80
d. Effiuent Volume Discharged (gallons): 10,686
e. Effluent Isotopic Concentration, Co-60

undiluted (Ci/mi): 3.3E-8
f. Total Activity Released (Ci): 1.33E-6

Assumptions and Methodology:

The assumptions and methcdology used for analyzing the offsite
dose commitments from the Co-60 activities in this fourth quarter
batch liquid releases of 1993 are identical to those used for the
Fe-55 dose commitment estimates for the first quarter continuous
liquid release, as given earlier under 2,1).B) in this section.

Summary of Co-60 Release Results:

Dose commitments to a member of the public from exposure 1o
the Co-60 activities in the batch release are presented below:

Dose Commitments from Co-B0 in Liquid Batch #93D-097 Release

mrem
Organ Adult Teen Child
W-Body 2.6E-6 2.6E-6 2.9E-6
Bone - - -
Liver 1.1E-6 1.1E-6 9.6E-7
Thyroid . - -
Kidney - - -
Lung - - -
Gi-LU 2.2E-5 1.5E-5 5.4E-6
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The maximum whoie body and organ dose commitments
calculated for both quarters are:

Dose Critical

(mrem) = Group =~ Organ
Whole Body Dose 2.9E-6 Child -
Organ Dose 2.2c-5 Adult GI-LLI

Comparing e above results to the ODCM iimits, they are well
under the allowable limits:

Eracti { the ODCM Limi
Quarterly Annual
Whole Body Dose 1.9E-6 5.8BE-7
Organ Dose 4 .4E-6 2.2E-6
Conclusion on Liquid Effluent Discharges:

The tota! calculated maximum whole body dore commitments due to the
above three liquid releases in the first, second, ard fourth guarters,
respectively, of Fe-55, Sr-89, and Co-60 are conservatively added up to
yield the following conclusions:

Dose Critical

(mrem) = Group Qrgan
Whole Body Dose 5.4E-6 Child -
Organ Dose 8.9E-5 Child Bone

Comparing these to the ODCM limits:

Eraction of the ODCM Limi

Quarterly Annual
Whole Body Dose 3.6E-6 1.8E-6
Organ Dose 1.8E-5 8.9E-6

Both the maximal whole body and the organ dose commitments are
below either the quarterly or the annual Technical Specification limits,
and are approximately 0.002% or lower of the allowable limits. The
total radiological impact from these liquid releases to the general public
is thus negligible.
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Doses from Gaseous Effluent Discharges

During 1993, there were no radioactive isotopes identified above the lower
limits of detection in any of the gaseous streams discharged. Therefore, no
dose calculation was performed and the associated radiological impact on the
general public from the gaseous effluents is none.
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F - METEOROLOGICAL DATA
1993

Tables of cumulative joint frequency distribution of wind speed, wind direction, and
atmospheric stability are given by guarter for measuring heights of 33 feet and 150
feet for each stability class, in the following pages. The joint frequency distributions,
as presented in the tables that follow, reflect all parameters that were reviewed by a
meteorologist and were determined to be valid.

The average data recovery rate for 1993, notwithstanding the many winter storms
during the first quarter, was excellent such that no recovery was needed from the
backup analog strip charts. The offsite tower is considered to be representative of the
site and as such, was used for the coliection of the original licer sing meteorological
database, which has been reviewed and accepted by the NRC. Although the
calibration and maintenance of the strip chart recorders at the offsite tower is not
included in the Plant’s Surveillance Program, they are however, maintained by LILCO’s
Environmental Engineering Department (EED), in accordance with approved
procedures. A quarterly calibration and maintenance program for the meteorclogical
instruments, including the recorders, was in place and executed until the end of the
third quarter, whereupon it was reduced to a semiannual frequency in accordance
with Technical Specification 3/4.1.1.3.

The 1993 raw meteorological data as recorded and averaged by the RMS Computer,
was sent to a project meteorologist for review at regular intervals throughout the year.
The reviews, conducted in compliance with SNPS USAR Section 3B-123 commitment
to NRC Regulatory Guide 1.23, consisted of examining each hourly parameter along
with onsite data logs, records of events, and activities for the meteorological systems.
Data of questionable quality were singled out and manually excluded from the
database as though they were "missing”. A set of mainframe programs were then
called upon to generate the required joint frequency distributions.

For the four quarterly periods in 1993, the amount of flagged "missing” hours at the
33-foot level was 331, versus that of 510 hours for the 150-foot level. Out of the
331 hours, only 6 hourly average data sets were incomplete and treated as "lost” as
a result of the RMS data acquisition process, with remaining all attributable to
unacceptable or questionable instrumentation readings; whereas the 510 hours for the
150-foot case were all falling in the later case.

As a result, for the 1993 reporting pericd, an annual joint recovery rate of 96.2% was
achieved for the 33-foot wind speed/wind direction/delta temperature combination,
and a 94.2% recovery rate for the 150-foot level combination. Thus the requirement
by Regulatory Guide 1.23 of meeting a minimum joint recovery rate of 90% is met.
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/ 1793 T0 U/31/93
STABILITY CLASS: )
ELEVATION: 33

WIND SPLED (MPH)
WIND
DIRECTION 1-5  &-7 8-12 13-19 19-24 >24 TYOTALS
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TOTAL 102
PERIODS OF CALM (HOURS): 13
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HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 17 1/93 10 3/31/9%
STABILITY CLASS: B
ELEVATION: 33

WIND SPEED (MPM)
WIND
DIRECTION 15 4-7 8-12 13-18 19-2¢ >24 TOTALS

.- . wamme Seeswe - Toes..
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VARIABLE

TOTAL 42
PERIODS OF CALM (HOURS}): L
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 1/93 T0 3/31/93%
STABILITY CLASS: c
ELEVATION: 33

NIND SPEED (MPH)

WIND
UIRECTION
N

NNE

NE

ENE

E

ESE

SE

SSE

s

S5W

SW

WiW

w

WHW

Ny

NN
VARIABLE

-7 8-12 13-18 19-24 >24 TOTALS
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Ne "o o0200Ced 0D Hme

TOTAL B3
PERIODS OF CALM (HOURS): L
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 1793 70 3/31/93
STABILITY CLASS: ]

ELEVATION: 33
WIND SPEED (MPH)

WIND
DIRECTION -3 &-7 8-12 13-18 19-24 324 TOTALS
N 1 21 3 5 L L) 30
NNE 6 2% 5 ] ¢ L 28
NE @ 28 30 1 9 ke 59
ENE 1 15 7 ® i ° 23
£ k4 e 3 ° ¢ ° 11
ESE | 7 3 3 L L 11
SE i 5 3 0 L B 6
SSE 1 9 2 L [ @ 12
s 0 6 [3 % L] b 16
S5 ¢ < “ “ ¢ 0 iz
SW i 4 4 2 L) L] i1
WSHW ] 5 10 e o 4 15
- ¢ 5 19 4 6 © 34
WY 0 15 35 24 3 L 77
NW 1 23 17 7 L ° 48
Ll 2 12 2 19 6 B 35
VARIABLE

TOTAL 428
PERIODS OF CALM (HOURS): ¥
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/ 1/93 10 3/31/9%
STABILITY CLASS: €

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 1-3  &-7 8-12 13-18 19-2¢ >24 TOTALS
N i¢ 31 19 1 L L 61
NNE 4 33 21 @ ¢ ¥ 61
NE 7 35 25 L L & 67
ENE 2 33 i3 12 2 3 62
E 3 31 2 L - L 36
ESE 5 7 2 n © L 24
SE L J 17 L] L L] e 26
SSE 4 11 ¢ L & ¢ 15
S 3 18 L3 2 & L 29
SSW 2 13 1¢ 14 ® i 39
SwW  § 22 13 ¢ L ¢ 36
L 4 27 22 1 L 3 54
L 3 25 49 19 ) | L 97
Wi 6 45 90 114 3 L 194
NW 5 27 58 3 © v 93
NN & 27 19 3 ¢ [ 55
VARIABLE

TOTAL 949

PERIODS OF CALM (HOURS ): ¢
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HOURS AT E. CH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/ 1/793 10 3/31/93%
STABILITY CLASS: F

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 1-3  4-7 8-12 15-18 19-264 >24 TOTALS
N é ¢ 1 ) € ° 14
NNE 5 “ 1 o L U iv
NE i 2 4 & L ® 7
ENE ¢ 2 2 L 1 t $
E 4 ) § 2 v € ¢ 7
ESE 2 “ o 0 © 0 &
SE 3 3 3 L] ] L 9
SSE 3 8 ¢ L L L i1
5 5 ie 2 1 o L 1s
S5 12 20 g @ L B 32
5w 13 ié § 0 L L 34
w5 & is i L ¢ ¢ i7
W 7 5 “ | L ] 17
WHW i1 2 ¢ ® L L i3
L1 5 3 ¢ - ¢ ¢ 8
NNW 5 3 L] ¢ 8 L 8
VARIABLE

TOTAL 216

PERIODS OF CALM {(HOURS): 1
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/ 1/793 T0 3/31/93
STABILITY CLASS: €

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 13 47 8-12 13-18 19-24¢ >24¢ TOTALS
N i 1 £ @ v L 2
HNE v i 0 0 L] 6 i
NE ) § )} 1 - L ¢ 3
ENE o 1 2 L L] L] 3
E 2 (3 4 L] L] [ &
ESE 1 i o & L3 0 2
SE i L3 i § ¢ ¢ 1
SSE 4 A 1 L] L [ L
S L] ie L ¥ ¢ L 1¢
SSwW 12 6 ¢ ] L ¢ 18
SW 28 22 3 v ¢ <« 50
WSW $ [ 2 & & ° 13
W L § [ 3 3 kd ]
WW i 8 ¢ ¢ e ¢ 1
W 2 & ¢ ) ¢ B 2
NN 1 & i “ ° 4 |
VARIABLE

TOTAL 128

FERIODS OF CALM (HOURS): L
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HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD:
STABILITY CLASS: ALL

ELEVATION: 33
WIND
DIRECTION 1-3 &7
L is o2
NNE 12 63
NE 9 69
ENE 3 51
E L 40
ESE 9 29
SE 13 28
SSE 12 32
S 14 4%
S5wW 26 L
SW &3 65
L 15 51
w io 35
WY 18 64
NW i3 59
NNW 14 45
VARIABLE

TOTAL 1918
PERIODS OF CALM (HOURS):
HOURS OF MISSING DATA:

WIND SPEED (MPH)

i/ 1793 10 3/31/93

8-12 13-18 19-24

B, Smeaw eeeew

31
27
69
26
11
5

4
5
16
15
2¢
38
76
178
106
26

242

i L3 o
MENnNsIveesseon e @

NN e
n"eo

. 45 -

ServessovosOSs e

>24

TOTALS
21
102
148

95
(1
43
42
49
8l
109
136
107
153
364
1%8
110
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1/93 10 /30793
STABILITY CLASS: 3

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 1-3  &4-7 8-12 13-18 19-24¢ 524 TOTALS
W 3 @ 7 1 13 i ]
NNE v 3 & 1 © L i0
NE 3 1s 8 € 3 o 21
ENE 1 5 18 e o L 24
E 1 i 4 o ° ¢ $
ESE 1 3 3 3 ¢ L 7
SE 2 15 b ] L L b 26
SSE 1 is L 5 o 3 28
S £ 12 3¢ 4 0 ] L)
SSW L 7 57 le ® 3 L1
SW B " 9 1 L 3 14
LEL ¢ 4 ¢ ke ¢ 3 4
W 0 [ 2 L kg g 2
WY L i i1 1 ? ° 13
W & & L] 13 L i 12
NNW ¢ ¢ 2 L L @ 2
VARIABLE

TOTAL 303

PERIODS OF CALM (MOURS): L
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HOURS AT EACH WIND SPEED AMD DIRECTION

PERICD OF RECORD: 4/ 1/793 70 &/30/93
STABILITY CLASS: B
ELEVATION: 33

WIND SPEED (MPH)
WIND
DIRECTION 1-3  &-7 ©8-12 13-18 19-2¢ 324 TOTALS

--------- -- --- EE, BSeees sseew - e
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G2 NRCL NN OS
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TOTAL 56
PERIODS OF CALM {HOURS): B
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/ 3/93 10 6730793
STABILITY CLASS: c
ELEVATION: 33

WIND SPEED (MPH)
WIND
DIRECTION 1-3  &-7 8-12 13-18 19-2¢ 224 TYOTALS

- - - - SEe. Bemes Beesee -—eo -

Ll

w
L R Y
SN WI RSN D e
B oD D D@ N S
Se NSO~ oSO IO
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VARIABLE

TOTAL L1
PERIODS OF CALM (HOURS): ]
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1793 T0 &/30/9%
STABILITY CLASS: D

ELEVATION: 33
WIND SPEED (MPH)

WIND
DIRECTION 13 4-7 8-12 13-18 19-2¢ >24 TOTALS
L L3 27 3 ® ¢ i3 32
NNE 9 37 3 ¢ L & 4“9
ME 2 40 1 L & L3 “3
ENE 5 12 5 L L L 22
[ 3 [ 5 5 L “ L 10
ESE i 11  § L L ¥ 13
SE 1 is 4 L ¢ L 23
SSE i 24 12 16 ® L 47
S 2 23 15 8 L L] “8
SSW @ 25 30 i3 4 o &8
S 5 13 8 v ¢ ¢ 26
WoW 2 11 1 3 ¢ o 14
W ° 12 24 3 [ ¢ 3¢
W i &l 91 & L] ¢ 159
L) 3 45 16 “ ¥ t 68
NN i 24 L 3 ¥ I3 24
VARIABLE
TOTAL 685
PERIODS OF CALM (HOURS): L
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1793 T0 &/30/93
STABILITY CLASS: E

ELEVATION: 33
WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24 TOTALS
W 9 19 1 © ¢ t 29
KNE b 15 2 L L @ 26
NE 5 iz 4 @ ¢ L i9
ENE 5 13 3 3 £ i ez
E 2 5 1 ¢ L v 8
ESE 1 11 5 ® i3 3 17
SE 4 6 3 ¢ L ¢ 13
SSE 5 1e 3 L} ] ¢ is
s 3 30 30 2 & ¢ (3
S55W “ 60 63 12 ] i 139
oW & 22 7 ) L3 i3 33
WS 3 12 2 & ¢ i 17
W 3 38 26 L3 + L 73
W 7 10 43 4 0 & 158
MW 14 (1 13 ] ¢ L a7
HNW 5 29 2 ¥ L ¢ 36
VARIABLE
TOTAL 756
PERIODS OF CALM (HOURS): &
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SFEED AND DIRECTION

PERICD OF RECORD:
STABILITY CLASS: F
ELEVATION: 33

WIND
DIRECTION i

--------- -

ENE

ESE
SE
SSE
S
55w
S
WSH
L
W
NW
NNW
VARIABLE

-
e NvNBILSDOTPOOOE NG
o

TOTAL 18¢
PERIODS OF CALM {(HOURS):

WIND SFEED (MPH)

&/ 1/93 10 6/36/93

3 &-7 8-)2 13-18 19-24

EEee meBes Seese

Sseoevoooooeoooede

- 51 -

>24

TOTALS

10



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WINO SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: ¢
ELEVATION: 33

WIND
DIRECTION

L
U

ESE

SSE

S

S5W

SW

WiW

W

WNW

NW

NN
VARIABLE

N e
DO ENENGS 0000 GO

Ll d
ONMODINRUOIODNOSODWD @+

TOTAL 96
PERIODS OF CALM (HOURS):

WIND SPEED (WPH?

4/ 1/93 70 6/30/93

4-7 8-12 13-18 19-24

s oeoo0o0o000S

+ B -

»24

TOTALS



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &7 1795 YO /30793
STABILITY CLASS: ALL

ELEVATION: 33
WIND SPEED (MPH)
WIND
DIRECTION 13 &7 8-12 13-18 19-26¢ >24 TOTALS
N 23 4“8 8 i # L 89
HNE 26 87 b ¥ 1 # ¢ 9%
NE 12 76 13 L L L lel
ENE 11 36 29 o @ ¢ 76
g 3 12 11 ° i L 29
ESE 3 27 12 ¢ © ¥ L1
SE 7 40 16 i L ] 64
SSE 12 55 26 15 B L 108
s 10 80 83 17 L) L 190
SSW 11 137  1e0 44 k) L 352
SW 22 86 26 i & o 135
WS 28 39 4 ) ] e 71
* 28 61 54 9 ® < 152
Wi 20 183 156 13 L B 372
N 25 J22 &0 L] L L 19
HNW 10 62 4 k3 3 L 76
VARIABLE
TOTAL 2137
PERIODS OF CALM (HOURS): ¢
HOURS OF MISSING DATA: 47

53 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRNECTION
PERIOD OF RECORD: 7/ 1793 10 9/30/93

STABILITY CLASS: A
ELEVATION: 33
WIND SFEED (MPH)
WIND
DIRECTION 1-3  &-7 6-12 13-18 19-24 524 TYOTALS
L 0 2 & 0 % £ 2
NNE 0 7 L # L & 7
NE L 21 2 L) e L 23
ENE ) § s 1 ¢ ] e 11
E ¢ 1 2 L L L 3
ESE & 1 o L) L [ 1
SE o 3 2 ¥ ¢ L 5
SSE L 1 2 8 k4 13 3
S ¢ 5 20 0 B 0 25
SSHW o 8 39 4 ¢ ® 47
SW @ L 4 v 3 © 4
Wi ¢ L] 1 0 6 3 i |
L L] L] 2 L L 0 2
WhW & 3 30 L 3 ¢ 33
W 4 16 7 ® ° ¢ 23
NNW L] L) 4 @ L L 8
VARIABLE
TOTAL 198
PERIODS OF CALN (HOURS): (¢

- 54 -
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 7/ 31793 70 9/30/93%
STYABILITY CLASS: B
ELEVATION: 33

¥IND SPEED (MPH)
WIND
DIRECTION

.- ---

4-7 8-12 13-18 1924 >24 TOTALS

- maae Sesses vesww - -

.
U
L

[
HPOTNNNENERON S mN

“
Sessocoooeese~eo0e
Bl OvOUNMNEIOHNIRN
EW®BNNTNEM SO
LA A B B R R R EEREEEEE R
e s
cTescoc0ocsPcOoDOe®

NNW
VARIABLE

TOTAL b4
PERIONS OF CALM (HOURS): L

- b5 .



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECYION

PERIOD OF RECOZD: 77 1/795 10 9/30/93
STABILITY CLASS: C
ELEVATION: 53

WIND SPEED (MPH)
WIND
DIRECTION 1-5  &-7 8-12 13-18 19-24 >24 TOTALS

......... - - - TEA® BeBEs Sweess --- -

Lo o
.N“Ni‘..‘ﬁ”“.”".

NW
NNW
VARIABLE

=
\!hﬁ.».1.t-|:'|-n0n3l»-0-tln

&
k3
L]
L]
L
L]
&
SSE ¢
13
L]
L
 §
L
&
©
3

ﬂ.hﬂ‘“.“.l‘.....
............Q...
................
....’.Q‘........

TOTAL 7
PERIODS OF CALM (MOURS): L

- 56 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 7/ L/95 10 9/30/93
STABILITY CLASS: D

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 1-3 &7 8-12 13-18 19-24 >24 TOTALS
(] B “e 1 [] L L ] 51
NNE 3 19 v B i L] 22
NE i is ¢ 1 ¢ [ 19
ENE 2 17 5 ¢ [ ] L 24
3 1 8 [ L] L] [4 9
ESE [ 15 [ 13 t ] 15
SE ] 24 5 [ 9 ] 29
SSE 3 36 2 9 ¢ 0 41
S i CEY 22 ¢ H 3 67
SSW 2 33 5l 1 0 W 87
SW [ 10 13 o ¢ N 15
WoW 2 10 i [ < ] 13
W | i1 12 4 [ i 24
Wi L] 50 15 5 ¢ & (33
N £ 32 7 [ I L] 44
NNW 2 50 2 g i ¢ 54
VARIABLE

TOTAL 7%

FERIODS OF CALM (MOURS): b

<87 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: E

ELEVATION: 33
WIND

DIRECTION 13 47
N 4 36
NNE i 35
NE [ 30
ENE 3 43
E 1 13
ESE 2 ie
SE “ 21
SSE 1¢ 37
S i1 76
SSwW 12 sa
S 13 20
LR 18 8
- 5 22
W 1o 32
Nw i0 24
NNW 3 34
VARIABLE

TOTAL e2¢

PERIODS OF CALM (HOURS):

WIND SPEED (MPK)

7/ 1/795 10 9/30/93

8-12 13-18 19-24

- o n e
L R A e e

e
S o=

. 58 -

eeNcOENTOSDDODOD O OO

>26 TOTALS

a%
3¢
41



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ 3793 T0 9/30/9%
STABILITY CLASS: F

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 13 &4-7 8-12 15-18 19-2¢ >2¢ GuTALS
N 3 2 L3 L L} 3 5
NNE 3 5 L ¢ ° [ &
NE 3 13 B k3 3 L3 3
ENE 2 ¢ L] ¢ L © 2
E 1 i L] & L L 1
ESE 2 L] B L] i 3 2
SE L3 3 L] e ¢ L) ]
SSE s 3 L ¢ ¢ L L]
S 10 37 @ ° L 3 “7
SoH 6 “7 ¢ L[4 3 ¢ 53
s is 16 L B 12 L 34
WSW i% 6 3 L 4 © 20
- 8 20 3 (3 [ 13 28
W 9 ] )} L L L) i8
L) 10 7 L L £ L] 17
NN i3 ) § L € L) ¢ AL
VARIABLE

TOTAL 266

PERIODS OF CALM (MOURS); L

- 59 .



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD:
STABILITY CLASS: e

ELEVATION: 33
WIND

DIRECTION 1-3

N ] L
NNE ¢ ©
NE @ &
ENE 4 ¢
E L ¢
ESE g L)
SE 1 T
SSE 2 i
S 3 i2
SSW il 11
SW 37 28
W 48 4
» 22 2
WHW 7 L
MW % L
NNW i L
VARIABLE

TOTAL 194

PERIODS OF CALM (MOURS):

WIKD SPEED (MPH)

7/ 1/95 10 9/30/9%

-7 8-12 13-18 19-24

- 60 -

>24

TOTALS



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECYION

FPERIOD OF RECORD: 7/ /93 10 9/30/93%
STYABILITY CLASS: ALL

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 13 &7 8-12 15-18 19-24 >24¢ TOTALS
L il 93 5 [ & i3 109
NNE 7 73 ¢ 3 o € L1
NE ie 82 7 L L v 99
ENE L 71 24 3 “ L l03
E 4 23 2 ® L L 29
ESE 4 28 . i & L 33
SE 10 57 12 L L] 3 79
SSE 20 8l 11 L o L 112
S 26 174 71 i ] o 271
SS¥ 31 19 163 3 ¢ B 387
5™ 68 7F ie © & L3 159
WSW 83 29 7 ¢ Q i 119
L 36 55 26 ¢ 0 4 117
L 26 110 76 2 L ¢ 214
Nw 29 9% 24 L L ¢ 148
NNW 19 99 21 L ¢ i3 139
VARIABLE

TOTAL 2198

PERIODS OF CALM (HOURS): g

HOURS OF MISSING DATA: ie

- 61 -



ANNU T RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD+
STABILITY CLASS: *
ELEVATION: 33

WIND
DIRECTION i-3

N @
HNE L
NE L
ENE L}
E ¢
ESE ©
SE 3
SSE &
s L
SSH L
SW 4
L L
- &
WhW L
Ll ¢
HNW &
VARIABLE

“"..ﬁﬂ.....“”ﬂu

TOTAL (11
PERIODS OF CALM (MOURS);:

WIND SPEED (MPH)

10/ 1795 YO 12/31/93

&-7 8-12 13-18 19-2¢4

A BEReEY assew

L
NSO WS DO 0N

. 82 -

.....”..........

>24 TOTALS
® Ll
® i
s 5
& 7
¢ 1
L v
L] P
T k2
L L
L 4
3 5
¢ 4
4 1
t L]
L 24
L 5



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 16/ 1/93 TO 32/51/93
STABILITY CLASS: B
ELEVATION: 33

WIND SPEED (MPH)
WIND
DIRECTYION

-7 8-12 13-18 19-24 >24¢ TOTALS

- .- Em. Reesre Sesew --- - -

i “

LI
s
“w

w

~
sSooocosocooo0osossOS
PO N OO~ DNON
HNWwm-eldrronesoceve
LA R B B B B B B N N BT ¥
"o coeseDOO YOS
tTescoooessosoDOOOS 0
Moo o0~ o W

NNW
VARIABLE

TOTAL 5
PERIODS OF CALM (HOURS): ¢

-63 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTYION

PERIOD OF RECORD:
STABILIYY CLASS: C
ELEVATION: 33

WIND

WIND SPEED (MPH)

107 1793 T0 12/31/93%

DIRECTION 1-3  4-7 8-12 13-18 19-24

SEEs Semes Semeew

......... - -

w

i

™
000200 DS
SO NEIOYNDS e

VARIABLE

TOTAL £8
PERIODS OF CALN (HOURS )

1

NN scseonoe e

. 84 -

evToeoresoroscoeoecenes

224

TOTAL

L

L ol o
N HUEURSNS® DD RS-



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERICD OF RECORD: 10/ 1/93 TO 12/31/93
STABILITY CLASS: o

ELEVATION: 33
WIND SPEED (MPH)

WIND
DIRECTION 1-3 &7 8-12 13-18 19-24 >24 TOTALS
L i is L] L L ¢ 23
NNE 0 12 El El L @ 19
NE | 12 v ] (L L 19
ENE i 7 3 L L 0 11
E L] 5 4 0 o o 9
ESE 1 12 8 2 B L 23
SE i 6 2 L L} L 9
SSE @ “ 2 L] ¢ i3 6
S 1 15 4% 2 ¢ ¢ 22
S5 1 16 30 1 & L “8
S < 11 i2 2 L 0 25
WSW 2 & 9 3 @ L 20
W 1 L] 21 24 L “ 54
WNW 2 18 10 14 L3 L 44
Ll 5 27 14 5 & ¢ 51
NNW 3 19 19 3 L 3 “%
VARIABLE
TOTAL q27
PERIODS OF CALM (HOURS): &

.65 -



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/ 1/935 TO 12/31/93%

STABILITY CLASS: E

ELEVATION: 33
WIND

DIRECTION 1-3 &-7
L] ® 25
NNE L] 43
NE 3 23
ENE & 12
E 5 e
ESE L ] 27
SE 3 is
SSE 15 i2
S 3 24
SSwW 7 LY
SW 5 73
WEW L 36
L 7 17
Whv 3 29
NW L 28
HNW 1 30
VARIABLE

TOTAL 1134
PERIODS OF CALM (HOURS!:

WIND SPEED (MPH)

8-12 13-18 19-24 >2¢

7
26
&9
23
21
13

2

9
28
58
28

- 66 -

—
HMUHNTNISNe® N -

- e
- e

"TevoooooNOcDeEDeS S
SO SO0 SO

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

YOTALS
41
74
87
39
56
51
3z
“0
60

111
ies
64
69
il4
%8
79



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECYION

PERIOD OF RECORD: 16/ 1/93 TO 12/31/93
STABILITY CLASS: F

ELEVATION: 33
WIND SPEED (MPH)
WIND
DIRECTION 13 &-7 8-12 13-18 19-24 524 TOVALS
L | L ) | 3 ° @ 2
NNE 2 L B K L] L 2
NE 3 ¢ - © ¢ s 0
ENE i 14 [} 3 ° 3 L
E < 3 (4 9 I3 ¢ 7
ESE 6 7 “ L L L 13
SE 2 12 + @ L o 14
SSE 18 7 L] L4 @ L 22
S 11 15 B L L i 26
SSw i1 24 ¢ ¢ L 0 35
SW ° 38 L L ¢ ¢ a4
WS 6 17 o o ¢ * 23
W 3 3 1 4 ° L) 7
WNW 5 3 B - B L L]
Nw 2 2 L L] L ¢ “
NNW 1 1 L § & ¢ 2
VARIABLE
TOTAL 209
PERIODS OF CALM (HOURS): v

. 87 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 107 1/93 Y0 12/81/93%
STABILITY CLASS: G

ELEVATION: 33
WIND SPEED (MPH)

WIND

DIRECTION 1-3  &-7 8-12 15-18 19-24 24 TOTALS
N : + L & - & &
NNE K L L @ ¢ ® &
NE 3 L ¢ ° L L &
ENE L] L L L & L L
E © 4 & L & “ &
ESE i 2 L L ® L 3
SE 3 1 & 0 e i 4
SSE ] 8 t i L L 13
S ie 29 & i L ¢ 39
SSwW 23 29 L L 3 ¢ 52
SW 50 65 0 13 ) 0 115
LRl 9 & L i L] @ 17
L 3 ) § ¢ 5 L 3 &
W 1 3 & o L i ) §
N L L L o [ L ¢
NNW & # 3 3 L I3 L
VARIABLE

TOTAL 248

PERIODS OF CALM (HOURS): L

- 68 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/ 1/93 TO 12/31/93
STABILITY CLASS: ALL

ELEVATION: 33
¥IND SPEED (MPH)
WIND
DIRECTION 13 &-7 8-12 13-18 19-24 >2¢ TOTALS
N 7 48 18 3 L L 74
HNE 7 57 32 1 # i3 97
NE & 43 69 iz 0 0 128
ENE 5 25 29 ¢ L ¢ 59
E 9 40 26 L L L) 75
ESE 17 “8 21 % L L 90
SE 9 37 4 L ] 13 4 59
SSE 35 51 11 2 2 L 81
S 25 84 32 7 @ 0 148
S5W 42 118 103 4 L L 267
SW 6% 189 53 & @ 0 312
WEW 25 (] 20 14 i L 27
L 14 30 6l 34 L [3 139
WNW 11 58 7% “8  § L 191
W 7 75 82 28 & 0 192
NHW 5 57 61 14 L v 137
VARIABLE
TOTAL 2176
PERICDS OF CALM (HOURS ) L
HOURS OF MISSING DATA: 32

- 69 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 1793 Y0 3/31/93
STABILITY CLASS: A
ELEVATION: i5¢0

WIND SPEED (MPH)
wiNnp
DIRECTION

-7 8-12 13-18 19-26¢ 524 TOTALS

' e
0
-

L
NNE
NE
ENE
E
ESE
SE
SSE
S
55w
Su
WoW
W
WHW
NW
NNW
VARIABLE

1o

Seoecooeessoe>0BOR®
S0 0DO0OOOO00Oe 0O
PP O DO ETON
oz&snuoooooonbon
T voeosOossessOPERNE N
oo

Ll

NMe NSO OSN W

NN
L

TOTAL 82
PERIODS OF CALM (HOURS): ¥

- 70 -



STABILITY CLASS: B
ELEVAYION: 158

WIND

L

4

L

13

4

#

®

SSE L3
@

3

1

v

¢

WNW L
L

¢

~Teesoooeo0ooocooreoe

VARIABLE

TOTAL 36
PERIODS OF CALM (HOURS):

WIND SPEED (MPN)

PERIOD OF RECORD: 1/ 1793 10 35/31/93

DIRECTION i3 &-7 8-12 13-18 19-2¢

NP ONT OO0 OO S

L
oo oeeosoreae

NeSerooOBOoOSDDOSTOBDEDS

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

>24 TOTALS
i 2
¥ 1
L 1
L 1
L L
¢ L
& 4
3 L
L) L
] 0
0 2
& 3
L L
k} 15
i “
o 7




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AY EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 17935 10 3/31/93
STABILITY CLASS: C
ELEVATION: 150

WIND SPEED (MPH)
WIND
DIRECTION i

- .

&7 &-12 13-18 19-24 226 TOTALS

N 1
NNE

NE

ENE

£

ESE

SE

SSE

$

SSw

o

WoW

W

WiW

W

PIN
VARIABLE

(=3
Moo orMOPOBDOD

ot
HNOMMMDe NSO

LA B BB B B N B N B B _ B N N B B
OO D00 00 00 D00 MW
RO DOOBOORD D™
eTsooovosdseosco0eeS
u&guwoonuo.oa—nu

TOTAL “8
PERIODS OF CALM (HOURS): L3

« T



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: D
ELEVATION: i8¢

WIND
DIRECTION 1-3 47

- -~ ---

~
-

-
Lol ]

ESE
SSE

S5

-
NeSrvoroolrud

w
SO ceseco OO ®N

VARIABLE

TOTAL 394
PERIODS OF CALM (HOURS):

WIND SPEED (MPH)

1/ 1793 10 3/31/9%

8-12 13-18 19-24

BEen BEsEE meeee

1

e
-

Ll
LAl T Rl N T N N

.73 -

&
2

~

-

-
Moo eN

NePrw

e

.
HMRNNMOENDIYI O OR IS

-—

224 TOTALS

a~Pfooevaseosocee e

32
“0
56
33
14
i2

%
11
12

9

7
12
17
74
27
40



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: E

ELEVATION: 150
WIND
DIRECTION 1-3  &-7
N o 7
NNE 0 L
NE o 9
ENE 1 12
£ i 30
ESE ¢ 12
SE L il
SSE L ©
S L 1
S5 L 3
SW ¢ 2
WS L 3
" L 5
WY L 7
W t 5
NNW L} &
VARIABLE
TOTAL L1}

PERIODS OF CALM (HOURS):

WIND SPEED (MPH)

1/ 1793 T0 3/31/9%

8-12 13-18 19-24

2%
33
29
22
19
i

&

9

$

9
10
21
29
23
38
17

.74 -

18
23
19
1s

13

Rd
Newroooonere

e
. o u

>24

'~
Bowrsoeoveoeesolnees

TOTALS

62



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STYABILITY CLASS: F
ELEVATION: 158

WIND
DIRECTION

L

NNE
NE
ENE

E

ESE
SE
SSE

5

S5wW
SW

' -
s

---

Moo oeR oD eD
NPUEEAND O RER BN NS

VARIABLE

TOTAL 187
FERIODS OF CALM (MOURS):

WIND SPEED (NWPH)

1/ 1793 10 3/31/93

&-7 8-12 1%-18 19-24

Bame swesee seseee

NeveesLovwmdbmmPbomre

|eeCRRNNOSSLIND N

.75 -

ScorPecOoeDOoOPDOwD

>24 TOTALS

---

Soesesocossoc0o0e o8

13
14
14

7
14
13



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AMD DIRECTION

PERIOD OF RECORD: 1/ 1793 10 3/31/93
STABILITY CLASS: &
ELEVATION: 150

WIND SPEED (MPH)
WIND
DIRECTION 1-5  4-7 8-12 13-18 19-24 >24 TYOTALS

- - RS SeseEs mEmen --e -

i

1
NE L
ENE 13
E t
ESE 13
SE 1
SSE 1
S 4
SSW 1
S 1
WoW 2
W i
Wi ¢
Ll 13
HNW L
VARIABLE

B GERUNON DWW e N
e NIIYOIOT OO NS
o0 NN OoOOODLow

SesocoosPeoocoD o0
S0 S O

TOTAL 108
FPERIODS OF CALM (HOURS): ki

I8 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: 1/ 1793 T0 35/351/93

STABILITY CLASS: ALL
ELEVATION: 150
WIND SPEED (MPH)
WIND
DIRECTION -3 4-7 8-12 13-18 19-24  >2¢ TOTALS
N 3 23 39 25 28 7 128
NNE | 40 53 50 11 0 138
NE 3 3 44 3¢ a3 0 134
ENE 2 26 33 40 8 3 112
E 2 “4 29 12 5 ‘o 96
ESE 8 31 1® 1 0 B 51
SE 2 16 12 L ¢ 4 30
SSE 1 13 23 “ ] © &l
3 ¢ i2 27 10 1 L 50
SSW i 6 26 i1 15 & 65
SW 1 b 8 38 30 3 ¢ 82
Wi 2 13 42 36 L L $3
W i 12 51 “8 & 1 117
WM ¢ 18 71 119 71 7 286
Nw 1 20 51 52 36 12 172
NNW 1 15 31 “4 38 18 147
VARIABLE
TOTAL 173
PERIODS OF CALM (MOURS): e
HOURS OF MISSING DATA: 424

e o 38



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1793 70 6730793
STABILITY CLASS: A

ELEVATION: 158
WIND SPEED (MPH)
WIKD
PIRECTION 13 &7 8-12 13-18 19-24 >24 TOTALS
L] # L L “« 2 b 7
HNE 3 v 3 2 % 3 12
NE L ] 7 3 L & 7
ENE L 9 14 13 1 L 37
E ¢ 1 b ! 2 | L] 5
ESE ] i ® $ & L 7
SE 1 7 15 i & 3 2%
SSE 1 2 18 5 2 3 31
$ s & 13 19 3 L 39
S5W ® 2 17 “7 21 i 1]
S € 1 3 9 1 L i4
WEW & 1 2 L ° 3 3
. [ B 1 1 3 0 2
WNW L L 1 3 2 B &
Ll L] © L 8 2 ° 14
NHW 4 ¢ 2 5 & K 7
VARIABLE
TOTAL 303
PERIODS OF CALM (NOURS): L3

kg,



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 47 1793 10 &/30/93
STABILITY CLASS: B
ELEVATION: 15¢

WIKND SPEED (MPH)

WIND
DIRECTION 13 4-7 8-12 13-18 19-24¢ >24 TOTALS

- - ERE BB e.s samew - -

N t
NNE L
NE 4
ENE ¢
E 3
ESE &
SE L
SSE L
13
L
4
L
L
4
[
&

o

SO POUOMIN WSO

s
S5W
SW
LEL
L
Wi

L

N
VARIABLE

ooeceroeorooNdTHWRNEes
errosorannNnocsoRINe e
BNESeOeENVUNTO OO DS
edevoolrvraoeneee
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: c
ELEVATION: 150

WIND

DIRECTION

N
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TOTAL 55
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1/93 TQ &/30/93
STABILITY CLASS: D
ELEVATION: 15¢
WIND SPEED (MPH)
WIND
DIRECTION i-3  &-7 8-12 13-18 19-2¢ >24 TOTALS
L] i 19 L] 3 L & 3
HE - 1s 5 . 3 ¢ 30
NE 3 39 17 & [} {4 59
ENE 4 14 15 6 3 L 39
3 ° 3 7 3 # L 13
ESE  § 5 8 i * L 15
SE L] 13 5 L I3 L] 18
SSE ¢ 10 22 7 ] 3 50
S 13 2 20 11 1e ¢ 43
SSW 1 & 4 4 27 17 2 4
SW & 4 14 8 ¢ L] 26
WEW 0 5 é B & @ i1
o 2 3 11 10 1 ¢ 25
WNW 1 19 77 “0 8 L 145
Ll L 27 22 18 L “ 75
NHW 1 12 12 5 L i3 39
VARIABLE
TOTAL 685
FERIODS OF TALM (HOURS): &

. 81 -



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: 4 1/93 70 &/30/93

STABILITY CLASS: E
CLEVATION: 150
WIND SPEED (MPH)

WIND

DIRECTION 13 &7 8-12 13-18 19-2¢ 324 TOTALS
N 2 25 12 2 2 L 43
NNE 1 13 19 6 3 L 30
NE 1 & 13 7 € v 25
ENE 3 5 b ¥ 3 L] [] 2¢
13 L 9 5 2 L b 1é
ESE 1 ] i5 2 1 ] 27
SE i 4 6 & # 4 11
Ss5¢€ G 5 ] 3 v @ 14
S 3 4 14 1é 2 i3 36
S5w 1 2 33 85 24 2 147
Sw L 2 22 26 & v 50
Wi ¢ 2 12 3 @ L 17
- 0 K 28 7 0 ] 3
WNW o 14 68 44 9 v 138
NW 1 18 34 23 & L 82
NN 1 is 28 18 2 L by
VARIABLE

TOTAL 756

PERIODS OF CALM (HOURS ) L
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: &/ 1/93 10 &/30/93
STABILITY CLASS: F
ELEVATION: 150

WIND SPEED (MPH)
WIND
DIRECTION
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E
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SE
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b3
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&~7 8-12 1318 19-264 224 TOTALS
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TOTAL 186
PERIODS OF CALM (HOURS): &
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HOURS AT EACH WIND SPEED AND DIRECTION

FPERIOD OF RECORD: 4/ 3793 T0 6/30/93%
STABILITY CLASS: G
ELEVATION: 150

WIND SPEED (MPH)
WIND

DIRECTION
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TOTAL 9%
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HOURS AT EACH WIND SPELD AND DIRCCTION

PERIOD OF RECORD: 4/ 1793 10 6/30/93%
STABILITY CLASS: ALL

ELEVATION: i5¢
WIND SPEED (MPH)

WIND
DIRECTION 1-3 &7 8-12 13-18 19-24 324 TOTALS
N 3 111 27 11 4 1 101
HNNE * 56 23 & 8 3 84
NE 7 £0 4“5 L] ¢ i3 110
ENE § 38 51 23 L 116
E b 21 17 L] 1 L] 47
ESE 3 18 31 5 1 3 58
SE 2 32 28 1 L L 63
SSE i 23 55 18 11 & 114
S L 14 be 50 16 b 136
SSW 2 20 84 19 67 & 378
5w L 13 56 78 1 ¢ 148
WSW € 13 30 12 L L 55
“ B 12 51 20 1 B 84
Wb 3 42 159 92 20 L 316
N 2 57 74 57 12 & 206
NNW 2 40 e 30 2 L 124
“ARIABLE

TOTAL 2137
PERIODS OF CALM (HOURS): L
HOURS OF MISSING DATA: “7
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS:
ELEVATTON:

WiND

DIRECTION

NE
ENE
E
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SE
SSE
S
SSw
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W
W
Nv
HNW
VARIABLE

TOTAL

198

T/ 1793 70 9/39/93

WIND SPEED (MPH)

4-7 8-12 13-18 19-2¢

-

BN OO 00006 N WA
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1
2
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2
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ 4/93 0 9/30/7938
STABILITY CLASS: B
ELEVATION: 150

WIND SPEED (MPH)
WIND
DIRECTION
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E
ESE
SE
SSE
S
55w
SW
WSW
w
WY
L
NNW
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Q-7 8-12 13-18 19-24 >24 TOTALS

LI

o

=
BRSO NS WS NS M

OsossooCceDeORO®e e
HFRNUWSsSoONOeSONNMNNERNN
®BoraNNU~SSeOOS S
Soecococeosero0000 0
...............‘
.‘O:"N&ﬂﬂuﬁ"""““

TOTAL 64
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MCURS AT EACH WIND SPEED AND DIRCCTION

PERIOD OF RECORD: 77 1795 Y0 9/34/93
STABILIYY CLASS: c
ELEVATION: i50

WIND SPEED (MPH)
WIKD
DIRECTION 13 4-7 8-12 13-18 19-2¢ 26 TOTALS
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TOTAL 77
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HOURS AT EACH WIND SPEED AND DIRECYIOM

PERIOD OF RECORD: 7/ 1793 710 9/30/93
STABILITY CLASS: D

ELEVATION: 150
WIND SPEED (MPH)

WIND

DIRECTION 13 4-7 8-12 13-18 19-24 >24 TOYALS
L ) 33 2 2 L] 13 38
HNNE 1 26 1z 1 L 3 40
HE 2 14 7 1 L 4 24
ENE i 8 is 5 i3 i 32
E 3 8 7 ° o ¢ is
ESE 1 ] “ L L} ¢ 13
SE £ 19 9 2 L L 30
SSE 1 20 20 v L L 41
s 1 3 38 il b § ¢ 57
S5 1 “ 32 4“8 “ ° a9
SW 4 & 6 12 ® L 22
LEL ¢ 7 € 3 0 L 16
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W 13 19 28 7 L L 54
L € 28 11 3 L [3 42
NHW i 31 1 18 * L 43
VARIABLE

TOTAL 579

PERIODS OF CALM (HOURS): L
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ A/793 TO 9/30/93%
STABILITY CLASS: E

ELEVATION: 150
WIND SPEED (MPH)
WIND

DIRECTION 1-3  &-7 8-12 13-18 19-2¢ >2¢ TOTALS
H 3 2 20 28 2 L 61
NNE 1 L] 27 is & I3 54
NE L 2 29 is 1 e 50
ENE L 14 31 25 L 3 70
E 1 7 14 ki ° & 22
ESE L 9 io L o € 19
SE 1 10 12 3 L) L 26
SSE b} ] 24 & ® o 3%
s ¢ 14 45 21 1 L 8l
SSW 2 il 73 87 3 ¢ 186
SW 1 9 21 12 L L 43
WSW € 11 9 5 L & 25
w ¢ “ 15 5 ¢ & 24
WHW 2 7 is 16 4 L &7
N 1 10 i2 12 L i3 35
NHW 1 8 11 21 3 ¢ 44
VARIABLE
TOTAL 826
PERIODS OF CALM (HOURS): 3
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HOURS AY EACK WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: F
ELEVATION: 150

WIND
DIRECTION
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TOTAL 266
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: ¢
ELEVATION: i50

WIND
DIRECTION
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TOTAL 194
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ L/93 70 9/30/93
STABILITY CLASS: ALL

ELEVATION: 150
WIND SPEED (HMPHM)

WIND
DIRECTION 13 &-7 £-12 13-18 19-24 >24¢ TOTALS
N & 56 27 31 2 ® 128
NHE 2 55 51 19 B L 127
NE 4 35 55 26 3l € 11§
ENE 1 34 71 32 ¢ 0 138
E “ 26 31 1 0 L 62
ESE 1 28 17 B & € 4%
SE 3 43 28 5 L L 79
SSE 2 34 63 [3 L £ 108
s 3 36 124 58 2 L 223
SSW 3 31 170 208 9 ¢ 418
W 2 29 (2 60 8 ° 157
WSW ks 33 36 16 3 € 85
L i 18 44 i4 kg © 7
W 2 42 102 38 “ L 188
NW 2 60 &7 17 ° ® 126
NNW 2 54 30 41 3 L 130
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TOTAL 2204
PERIODS OF CALM (HOURS): (3
HOURS OF MISSING DATA: “
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 18/ 1793 T0 12/31/93%
STABILITY CLASS: A
ELEVATION: 150

WIND SPEED (MPH)
¥IND
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TOTAL 65
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 18/ 1/93 TO 12/31/9%
STABILITY CLASS: B
ELEVATION: 150

WIND SPEED (MPH)
WIND

DIRECTION 47 8-12 13-18 19-24 >24 TOTALS
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TOTAL 38
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HOURS AY EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/ 1/93 TO 12/31/93
STABILITY CLASS: C
ELEVATION: 150

WIND SPEED (MPH)
WIND
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TOTAL 58
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HOURS AT EACH WIND SPEED AND DIRECYION

PERIOD OF RECORD:
STABILITY CLASS: D
ELEVATION: 150

WIND

DIRECTION 13 &4-7 8-12 13-18 19-24
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/ 1/93 TO 12/31/93
STABILITY CLASS: £

ELEVATION: i50
WIND SPEED (MPH)
WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24 TOTALS
L i 5 19 35 10 6 76
NNE * s 26 37 15 2 8%
NE 1 & 14 33 32 11 87
ENE 3 3 2 19 13 © 40
E i 8 28 31 % ¢ 72
ESE 3 14 17 14 3 L 51
SE 1 13 3 7 3 o 27
SSE i L ] 8 2 3 31
S L 3 i0 19 8 1 41
SSW v 9 21 60 [} [ 96
Sw & ] 42 &8 2 2 1i2
WS ® 9 40 il 13 2 75
w 9 & le 17 [ 1 40
WNW 2 4 14 31 29 14 9%
UL & 3 21 31 15 3 76
NN 1 B 23 is 30 29 117
VARIABLE
TOTAL 1134
FPERIODS OF CALM (HOURS): ¢
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HOURS AY EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 16/ 1/93 TO 12/31/%3
STABILITY CLASS: F

ELEVATION: 150
WIKD SPEED (MPH)
ox:::?xon =3 47 8-12 13-}8 1%-24 324 TOTALS
W L B ¥ L 4 & (1
NNE 1 % @ ¢ [] 1 &
NE ¢ L] i ¢ [ I 4
ENE o . 1 « ° M M
[ 3 i 3 9 1 ® '] 16
ESE . 5 1 o ° i 14
SE L] io 13 (] ') ¢ 15
S ¢ & 10 2 B M 18
SW B 5 17 a7 e ¢ 39
wsw f 1 14 9 ¢ s 24
w o | 9 1 ] [ 11
ol : 2 1 ° v ¢ s
o t 1 3 o 0 B 4
VARIABLE
TOTAL 209
PERIODS OF CALM (HOURS): [}
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HOURS AT EACH WIND SPEED AMD DIRECTION

PERIOD OF RECORD: 10/ 1/9%5 YO 12/31/93
SYABILITY CLASS: &

ELEVATION: 150 r
WIND SPEED iirm

WIND
DIRECTION 13 &7 8-12 13-18 19-24 226 YOTALS
N 1 1 t [} o (] 2
HNE [ 1 [ [ ] [ [ 1
NE 2 5 (] (3 L] ¢ 5
ENE [} [ 1 2 [] ] 1
3 [} B 2 [ ] % &
ESE 3 [ & ¢ [ & i0
SE 2 7 3 5 [3 [ ] 12
SSE (3 b 6 [ ] (] 12 12
S i 15 23 2 & [ “i
SSW [ ] 3 19 1é ¢ [] 38
Sw 1 5 7 1é ¢ [] 39
WEW ] 7 21 14 B © 42
L ¢ & © ¢ L] L] i
W [ & y 12 [ 13 11
N 3 i 1 [ ] 0 (3 £
NNW 2 3 i & & L] &
VARIADLE
TOTAL 245
PERIODS OF CALM (HOURS): ]
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: ALL

ELEVATION: 15¢
WIikKO
DIRECTION 1-3 &-7
L] “ 21
NNE 1 26
NE 3 26
ENE “ 17
[ 3 2 21
ESE i« 30
SE 3 34
SSE 3 24
3 1 351
SSw 1 22
5w i 26
WS [ 20
W [ 18
WY 3 17
Nw “ 20
HNW 5 25
VARIABLE
TOTAL 2173

PERIODS OF CALM (HOURS);
HOURS OF MISSING DATA:

WIND SPEED (mPM)

16/ 1/93 70 12/3%1/93

8-12 13418 19-2¢4
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41
40
25
40
21
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a)

b)

c)

d)

e)

a)

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

G - ODCM Revisions, REMP Location Changes and Major
Chianges to Radioactive Waste Treatment Systems

1993

Revisions were made to both the ODCM and PCP in 1993. Copies of the revised
documents are attached as Appendix A.

1. Changes to the ODCM

in 1993, the ODCM was revised to:

Reflect Amendment No. 10 to License NPF-82 dated July 14, 1993, which
revised the SNPS Defueled Technical Specifications by relaxing the
requirements from Semi-Annual Radioactive Effluent Release Reports to Annual
Radioactive Effluent Release Reports, in accordance with the revision to 10CFR
50.363;

Reduce the frequency of Land Use Census from annually to once every 2 years
and delete the requirement for milk animals from further census taking;

Delete reference to plant instrumentation and systems that have been removed
as part of the decommissioning process;

Incorporate the use of the RBSWDT in the batch release mode for the final
draining of the SFSP after all fuel has been shipped offsite:

Incorporate the changes associated with the planned phased decommissioning
of the Liguid Radwaste System.

2. REMP Location Changes

There were no REMP location changes during the report period.
3. Changes to the PCP

in 1993, the PCP was revised to:

Reflect Amendment No. 10 to License NPF-82 dated July 14, 1993, which
revised the SNPS Defueled Technical Specifications by relaxing the

rquirements from Semi-Annual Radioactive Effluent Release Reports to Annual
Radioactive Effluent Release Reports, in accordance with the revision to 10CFR
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b)

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

Reflect the current plant radwaste operations/conditions and incorporate the
Plan for the Phased Decommissioning of the Liquid Radwaste System submitted
to the NRC in LSNRC-2004, Attachment 1, dated January 5, 1993.
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H - MISCELLANEOUS SPECIAL REPORT
1993

On November 20, 1993, Gaseous Effluent Release Radiation Monitor PNL-41 was
declared inoperable due to a low sample tlow. The plant entered LCO#A273-40 to take
necessary action |IAW ODCM Table 3.3.7.11-1. Maintenance Work Request 93-53
Wwas issued to repair the pump. The pump was determined not 1o be repairable and
PO#59302763 was written to purchase a new pump. The manufacturer no ionge!
had the exact type of pump needed so an Engineering Change Report (ECR) was
initiated for the use of a similar pump that the manufacturer had available. Upon
arrival, the new pump was installed and tested. On January 4, 1994, PNL-41 was
returned to service and the LCO lifted.

Since more than 30 days has elapsed before PNL-41 was returned to an operable

status, this explanation is included in this Annual Radiological Effluent Release Report
per requirement of ODCM Section 3.3.7.11, Action Statement (b).
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Page 1 of B3

1.0 PURPQSE

2.0

The Shoreham Nuclear Power Station (SNPS) Process Contro! Program (PCP) describes
the sdministrative and process controls which provide ressonable sssurance of
consistent quality radioactive waste product which is ecceptable for shipment and
burial. Implementation of this PCP will be in accordance with Appendix D and will:

o Provide assurance that waste types produced at SNPS will be classified satisfactorily
in sccordance with the requirements of 10CFRE1.

o Provide sssurance that the requirements of 10CFRE1 end specific disposal site
criteria for Class A unstable waste to be solidified are met by the use of & mobile
solidification system supplied by 8 qualified contractor.

o Provide assursnce that the waste form stability requirements of 10CFRE1 for Class
B and C wastes are met. This will be accomplished through the use of & mobile
solidification system supplied by s qualified contractor or use of spproved High
Integrity Containers (HICs) with approved overpacks. The contractor's Process
Control Programs sre referenced in the "Mobile Service Contractor Documents®
Section of this document. SNPS management shall ensure that the contractor's
waste processing operations are performed in sccordance with procedures.

o Provide sssurance that dewstered Class A, B or C waste products meet the
spplicable burial site criteria for free standing water.

o Provide sssurance that the processing and packsging of solid radioactive wastes
meet the requirements of federal and state regulstions and disposal site criteria.

o Ensure that the quality assurance requirements delinested in 10 CFR 71.101,
71.103 and 71.105 are met.

BARIQACTIVE WASTE SOURCES

Low-leve! radioactive wastes are produced ¢3 a result of decommissioning activities at
SNPS. The major contributing sources of radioactive waste are discussed in the
following subsections. As decommissioning progresses, the radioactive waste
processing systems will be decontaminated end/or dismantied. This will occur in &
phased manner, eliminating selected waste sources and the resulting waste streams in
each phase as described in the "Plan for the Phased Decommissioning of the Liquid
Radweste System” (Appendix F). Figure 2 depicts & logic disgram of this phased
approsch to the decommissioning of these systems.

2.1 FLOOR DRAIN FILTER

The filter is & horizontal traveling screen, precoat type, designed for air drying and
air-sided discharge of the cake (without backflushing) into @ shipping container for
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further dewstering. The weste may contein filter medis such s distomsceous
scrth or 8 powdered resin/fiber blend type material.

The fioor drain filter can be used to process the following combined liquid
radweste streams:

© Resctor Building Floor Drains

© Turbine Building Floor Drains

© Redwaste Building Floor Drains

© Sample Tenk Arsa Floor Drains

© Turbine Building Decon Ares Fioor Drains

o Condensate Storage end Trensfer System Overflow Sump Pumps discharge.
o Lesundry Drains Tank

Cless A, B end C waste which is dewatered using in-house eguipment is
processed according to SPR3X710.02, "Dewastering of Spent Redweaste Medis®.
Waste which is dewatered by the contractor’s mobile equipment will be processed
according to his procedures (see "REFERENCES® Section).

RADWASTE FILTER

The Radwaste Filter is used to process the following combined liquid radweste
streams:

o Low Conductivity Equipment Drsains

o Reactor Building Equipment Drsins, Drywell Equipment Drains, Radwaste
Building Equipment Drains, end Turbine Building Equipment Drains

© Redwaste Filters displecement and prefiltration liquid

o Decanted liquid from the Phase Separator and the Spent Resin Tank

o Blowdown from the Fue! Pool Cooling end Clesn-up System

The redweste filter units ere eech cor posed of stacked horizonts! filter discs
essembied on en exially located holiow shaft. After draining the filter veesel and
sir-drying the filter cake, the filter assembly is spun to 1. nove the filter cake from

the filter discs and discharged directly into 8 waste shipping container for
dewastering and disposal.
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The waste resuiting from the filters mey contain distomaceous earth, Ecodex or
similer powdered resin/fiber blend masteriel. If Class A, B or L waste is being
dewstered using in-house equipment, it is processed sccording to SPR3X710.02,
"Dewstering of Spent Radwaste Medis®. All clesses of waste may also be
dewstersd by the contractor using procedures referenced in the "REFERENCES®
Section.

SPENT RESIN TANK (SRT)

The Spent Resin Tank accepts the sludge from the backwash storage tank of the
Fue! Pool Clean-up stched-disc type filter, in sddition to spent bead resin from the
fue! pool demineralizers, and the redweste deminerslizers. The resin iz sliowed
to settle before excess water is decanted to the waste collector tanks.

Resin in the SRT cen be trensferred directly into & HIC from “he SRY for
dewstering by the in-house eguipment or the contractors’ Mob ‘e unit using the
procedures in the "REFERENCES"® section of this PCP.

CARTRIDGE FILTERS

The Control Rod Drive System uses & cartridge type filter for processing.
Certridge filters may also be used in mobile filtretion systems. These cartridges
may be imn obilized in 8 cement mixture which includes evaporstor bottoms
concentrates or spent resins. These meay also be compacted as Dry Active Waste
(DAW) using SP R3X075.01 (provided the filter cartridge is dry). Liners that
contain soli j objects ere specifically identified. Liquid effluent from filtration of
the laundr, drains is not recovered.

TRASH COMPACTOR

The drum compactor is used to compress low leve! dry waste such as rags,
pap ar, shoe covers, floor sweepings, dry filters, HEPA filters, strainers and plastic
gloves into 55 gallon steel drums for shipment offsite. Compaction force is rated
8t 1& 000 Ibs for an spproximate 4:1 compaction ratio.

MOBILT FILTER AND/OR DEMINERALIZER

The mobile filter snd/or deminerslizer may be used to process the wasts streams
normally treated by the floor drain filter or the radwaste filters (refer to sections
2.18nd 2.2 ebove). The filtration and/or demineralizetion medin used may include
carbon-besed media, oil-block media, bead resins, distomaceous earth, ecodex
and other scceptable vendor supplied medis. Cartridge filters may also be used.
After use, the filtration and/or demineralization medium is trensferrad to 8 waste
container for in-house dewatering in accordance with SPR3X710.02, "Dewaetering
of Spent Redweste Media®, or mobile dewatering or mobile solidification in
accordance with contractor’s procedures listed in the "REFERENCES" Section.
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3.0 BARIOACTIVE WASTE STREAMS

- R

3.2
3.3

34

3.8

3.6

37

SPENT RESIN TANK WASTE

This might be 8 mixture of the following:

3.1 Radwaste Demineralizer resins

31.2 Fuel Poo! Demineraiizer resing

313 Fuel Pool Clesnup (Vacco) Filter backwash siudges
RADWASTE (FUNDA) FILTER GENERATED WASTE
FLOOR DRAIN (FLAT BED) FILTER GENERATED WASTE
DRY ACTIVE WASTE (DAW)

341 Compactible

342 Non-Compactible

FILTER CARTRIDGES

351 HEPA Filters

35.2 CRD Filter cartridges

353 Mobile Filtretion System Filter cartridges
RADIOACTIVELY CONTAMINATED LIQUIDS AND SOLIDS

Due to varying burial site regulations, each will be handled on 8 case by case
besis in accordance with the buriel site criteris and federal regulations.

361 Orgenics (including oils)

3.6.2 Charcoa! (filters, charcos! beds)
MORBILE FILTER AND/OR DEMINERALIZER WASTE
This may include the following:

3.1 Cerbon-based medis

3.7.2 Qil-block media
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3.7.3 Bead resing

374 Distomaceous Esrth

375 Ecodex

376 Other scceptable vendor supplied medis

NOTE: ftems 3.7.1, 3.7.2 snd 3.7.6 can only be used if found acceptable

under 3.6 and the 1% oil test has been demonstrated successfully on
those medis.

4.0 IN-HOUSE DEWATERING

As sn siternstive to solidification, Cless A, B, and C dewsterable waste may be
dewatered in High Integrity Containers (MIC). Non high integrity containers can be used
for Class A waste. All of these containers are equipped with internal filters to which s
pump may be attached. Pumping continues until buriai site criteris for free standing non
corrosive liquid ere met. Dewatering is conducted in accordence with plant procedure
SP R3X710.02, "Dewastering of Spent Redweaste Media,” to sssure & consistently
scceptable product.

5.0 MOBLE SOLIDIFICATION, DEWATERING, FILTRATION AND DEMINERALIZATION
SERVICES

5.1

5.2

£E3

Waestes to be solidified must be trensferred 1o the mobile solidification/dewstering
equipment which is provided and operated by 8 qualified contractor. Class A, B
or C dewatered westes may be processed by the mobile services contractor or the
in-house dewatering system at the discretion of the Radwaste Engineer. Class A
solidified westes shell be processed by the contractor. The mobile filtration and
demineralization system may be operated by either contractor or properly trained
SNPS Ope:istors.

The "Mobile Services Contractor Documents” in the References Section have
been used to prepsre Station Procedures for use by the mobile services contractor
end SNPS personne: to ensure that waste products meet ali requirements for
shipment and burial offsite.

Provisions heve been made for the mobile solidification, filtration and
demineralization eguipment to be installed on Elevation 18 6" of the Redwasts
Building. This equipment will be installed and utilized as required. Spilis sre
contained by installing the equipment in sreas where sloping floors will carry
liquids to floor drain sumps. The building ventilation system provides for filtering
of particulate airborne contamination and monitoring of radiation before it enters
the station vent.
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6.0 SOLIDIFICATION PROCESS CONTROL PARAMETER DETERMINATION

Solidification process control parameters sre contsined in the Mobile Services
Contractor’s Process Control Program.

7.0 SOUIDIFICATION AND DEWATERING PROCESS CONTROL
7.1 SAMPLING AND ANALYSIS

7.1.1

713

Samples shall be obtained and snalyzed Lccording to SP 72X002.18,
*Radwaste Sampling for Disposal,” prior to each solidification or
dewstering operation and tested sccording to the contractor’s
procedures prior to solidification.

7.9.4.% Sampling for Solidificetion

% The waste tank to be sampled shall be recirculated
for @ minimum of three tank volumes prior to
sempling, wunless the tank had been on
recirculation continuously since it begen to be
filled.

2. The waste tank sampied shall remain isolsted snd
in recirculation or agitation, as appliceble, until the
solidification process is started. If it becomes
necessary to add maeterial to the tank being
processed, 8 new batch number will be initisted
end 8 new sample will be taken after an
appropriate mixing time.

»

Test solidification will be performed sccording to

the schedule described in the “Batch Test

Solidification® Section.

7112 Sampling for Dewetering
Funda, Spent Resin Tank and flat bed filter weastes must
be samnied from the liner. These will not be mixed prior
to sampling.

The following epplies to both Dewatering end Solidification.

1.  Semples will be enalyzed for pH and gemma smitters.

2. Oilcontent will be verified to be less than 1% by volume prior to
shipment.
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3.  The snalysis number will be added to the Solidificetion or
Dewstering Record Sheet which is prepared for ssch waste
container (liner or HIC).

4. For waste streams that could potentially contain chelating
sgents, 8 determingtion will be made as to whether the waste
contains greater that .1% chelstes by weight and if so, the
percent of chelate will be determined.

7.2 CONDITIONING

7.3

7.2.1

7.2.2

Weste conditioning for solidification is required when sny of the
following conditions exist:

1. The pH is outside of the scceptable range sccording to the
contractor's PCP.

2. Liguid content of the batch is sbove or below the acceptsble
envelope for solidification as indiceted in the Contractor’s PCP in
the "REFERENCES" Section documents.

pH she!l be determined on the decanted liquid from sach contsiner
which has been dewstered. If pH is less than 4 or grester than 11 it
will be determined on & case-by-case basis if any further action is
required prior to shipment.

BATCH TEST SOLIDIFICATION

7.3.1

7.3.2

Test solidification shall be performed sccording to the following
schedule:

1. One sample initially from sach type of wet waste, and then from
every tenth batch of esch type of wet waste.

NOTE: RBaich is defined as the totsl volume of waste
contsined in @ waste mixing tank that has been
prepared for solidification.

2. Whan sample snalyses fall outside the scceptable envelope
established by the mobile services contractor, indicating 8
chenge in the waste tvpe.

if sny test specimen fails to solidify, the solidification of the batch
under test shall be deferred untii such time es edditional test
specimens cen be obtained, slternative solidification parameters cen
be determined, and 8 subsequent test wverifies solidification.
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Solidificstion of the batch may then be performed using the a'ternative
solidification paramsters determined.

Representstive samples shell be obtained end tested from each
consscutive betch of the same type of wet waste until at leest three
consecutive initia! test specimens demonstrate solidificstion. The
contractor shall modify his own PCP ss necessery to accommodsate
unususl waste streams.

The test specimen shall be judged to have solidified successfully i,
when its container has been removed, it remains a free standing
monolith with no visible free liquid.

if 8 cement and water mixture (without waste) is used to solidify
miscellaneous objects, this mixture will be tested for solidification prior
1o use.

WASTE CLASSIFICATION

741

7.42

743

744

in complience with 10 CFR 20.311, wasies are classified as Class A,
B or C, or greater than Class C, based on the presence of particular
radionuclides and their activities as specified in 10 CFR 61.85. Plant
procedures SP R1X001.02, "10CFRE1 Compliance Program®, and SP
R2X713.06, "Csiculations for Radweaste Curie Content® or SP
R3X713.02 "RADMAN Computer Program®” provide the methodology
for this determination as used at SNPS,

Waeste streams will be sampled based upon the Branch Technica!
Position requirements (or more frequently, if plant parameters indicate
8 change in waste characteristics) end snalyzed for fission and
ectivation products, including trensuranics. Scaling factors will be
developed from these compiete analyses if detectable results are
obteined, end will be used with gamma spectra from sach batch of
weste to infer the concentrations of non-gamma emitting
radionuclides.

When complete semple snalyses do not yield detectable results,
radionuclide concentrations will be used besed on sceling factors
determined in sccordance with "RADMAN - Date Base Anslysis
Report®.

The curie content of waste streams (such as trash) for which
representstive sampling is difficult mey be inferred based on gemme
enalysis of representative smeers end external dose rate measurement
(SP R2X713.06 or SP R3X713.02).
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7.5 CONTAINER CONTROL

7.6

7.7

751 A quality sssurance program shall be established to inspect the
container to be used for dewstering (and solidification) using SP
R2X713.30, "Radwaste Container Control®.

7562 This program shall assure that prior to use, the containers to bs used
for dewstering ara intact end free of any visusl damage that would
prevent the dewstering of waste to required limits.

DECONTAMINATION

Prior to shipment, containers will be swiped for removable contamination and
exemined for general condition. Decontamination will be conducted as necessary
to meet shipping requirements.

RECORDS AND iNVENTORY CONTROL

7.71

7.7.2

7.7.3

Solidification

1. A Solidificetion Record Sheet (Appendix A) shall be compieted
for each liner filled for solidification.

2. If more than one liner results from & batch, then the initiallinars
will not be shipped until all liners for that batch are verified as
being solidified. Those liners will be identified by 8 common
analysis number.

Dewatering

Radiochemistry Analysis Sheet end Post Dewatering Survey Sheet (see
Appendix B and Appendices 12.4 and 12.5 of SP R3X710.02) shall
be completed for sach container filled with dewstered waste.

Solidification end Dewestering

1.  The Solidification or Dewastering Record Sheets and the sttached
isctopic analysis shall be forwerded to the Radwaste Engi~eer for
retention until such time as the liner identified on the Record
Sheet is shipped for final disposition.

2.  When the identified liner is shipped and then verfied received,
the Solidificetion or Dewastering Record Sheets snd other
documents concerning the shipment shall be forwarded to
Records Management for permanent record storage.
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8.0 ADMINISTRATIVE CONTRQLS
RESPONSIBILITIES

8.1

The fol ; wing outlines departmental responsibilities and interfaces to implement
end sup ort sll activities associated with the SNPS PCP.

NOTE:

8.1.1

8.1.2

8.1.5

All service contractor procedures implementing the PCP which will be
used at SNPS, prior to their utilizetion and implementation, must be
spproved by the Site Review Committee as per SNPS Tech. Spec.
6.7.1.h

NOC Policy 25 (Management of Low Leve! Radioactive Waste)
identifies the following organizations as having direct responsibilities
for the implementation, maintenance, licensing and regulatory interfsce
of the SNPS PCP.

.1 Nuclesr Engineering Division, as described in NED 1X02.

.2 Operations and Maintenance Department, es described in SP
R1X001.0%.

.3 Licensing and Reguistions Compliance Depertment (LRCD)

4  Nuclear Quality Assurance Department (NQAD) as descriuc” in
the QA Manual, Section 1.

5 Independent Review Pane! (IRP) ss also described in the
*independent Review Pane! Charter®.

See NOC Policy 25 for more detasils.

Procedure NED €X04, "Change Control®, in conjunction with the
LRCDEX, "Control of License Documents® shall be used to review,
spprove, control and disposition proposed changes and revisions to the
SNPS PCP.

WNED is responsib.a for prepering and maintaining the PCP current per
NED Procedures 6X04 and 6X01,

The Site Review Committes (SRC) is responsible to review and find
scceptable any changes to this program and the associsted
implemeanting procedures.

The Resident Mansger's approval shall be obtained for every PCP
revision,
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8.1.6 SRC and Resident Manager approval signatures shall be indiceted on
the cover page of the PCP,

8.1.7 PCP implementation is sccomplished through station procedures and
is the responsibility of the Radiological Controls and Operations

Divisions.

CHANGES TO THE PROCESS CONTROL PROGRAM

Any changes to the Solid Waste Process Control Program for the Shorshem
Nucieer Power Station shall be reviewed and found scceptable by the Site Review
Committee end spproved by the Resident Msnager as specified in Technical

Specifications.

MAJOR CHANGES TO RADIOACTIVE SOLID WASTE SYSTEMS

8.3.1 Licensee-initiated major changes to the radioactive waste trestment
systems (solid):

1 Shall be reported to the Commission in the G%mu
Radioactive Effluent Release Report for the period in which the
evalustion was reviewed by the Site Review Committee. The
discussion of each change shall contain:

A

A summary of the evalustion that led to the determination
that the change could be made in sccordence with 10
CFR 50.58;

Sufficient detailed information to totslly support the
reeson for the change without the benefit of additional or
supplemente! information;

A detailed description of the equipment, components, and
processes involved and the interfaces with other plant
systems;

An evaluetion of the change which shows the predicted
releases of radiosctive materials in or quantity of solid
weste that differ from those previously predicted in the
license application and amendments thereto;

An evaluation of the change which shows the expected
maximum exposures to 8 MEMBER OF THE PUBLIC in the
UNRESTRICTED AREAS end to the genersl population
thet differ from those previously estimsted in the license
applicetion end amendments therato;
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6 A ccmparison of the predicted releases of radioactive
materials, in solid waste, to the actual releases for the
period prior to when the changes are to be made;

¥ ¢ An estimate of the exposure to plant operating personnel
as a result of the change; and

B Documentation of the fact that the change was reviewed
and found acceptable by the Site Review Committee.

.2  Shall become effective upon review and acceptance by the SRC.

8.4 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

8.4.1

8.4.2

8.4.3

Routine Annual Radioactive Effluent Release Reports covering the
operation of the unit during the previous 12 months of operation shall
be submitted annually, and the time between submission of the
reports must be no longer than 12 months.

The Annual Radioactive Effluent Release Reports shall include @
summary of the quantities of radioactive liquid and gaseous effluents
end solid waste released from the unit as outlined in Regulatory Guide
1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power Plants,” Revision 1,
June 1974, with data summarized on a quarterly basis following the
format of Appendix B thereof.

The Annual Radioactive Effluents Release Reports shall include the
following information for each type of solid waste (as defined by 10
CFR Part 61) shipped offsite during the report period:

A Container volume

.2 Total curie quantity (specify whether determined by
measurement or estimate),

.2 Principal radionuclides (specify whether determined by
measurement or estimate),

4 Source of waste and processing employed (e.g., dewatered
spent resin, compacted dry waste,

5 Type of container (e.g., LSA box, HIC, steel liner, 55 galion
drum), and
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.6 Solidification agent (e.g., cement, bitumen, Dow media).

844 The Annual Radiocactive Effluent Release Reports shall include major
changes to radioactive solid waste treatment systems.

9.0 REFERENCES
9.1 LIPA OPERATING PROCEDURES

9.1.1 SP 23X710.01, Low Conductivity Liquid Radwaste
8.12 SP R3X710.02, Dewatering of Spent Radwaste Media
9.1.3 SP 23X711.01, High Conductivity Liquid Radwaste
814 SP 23X712.01, Regenerant Chemical Liquid Radwaste
9.1.5 SP 23X718.01, Liquid Radwaste Spent Resin
9.1.6 SP R2X713.06, Calculations of Radwaste Curie Content

9.1.7 SP R2X713.24, Sampling, Treatment and Disposal of Radioactive
Waste Oil

9.1.8 SP R2X713.30, Radwaste Container Control

9.1.9 SP R2X713.35, Storage of Packaged Radwaste Liners and DAW
9.1.10 SP 72X002.18, Radwcste Sampling for Disposal

2.1.11 SP R3X713.02, RADMAN Computer Program

9.1.12 SP R3X075.01, Sorting, Compaction and Handling of Contaminated
Waste

8.1.13 SPR1X020.01, Liquid Radwaste Process Control
2.1.14 SP R1X001.01, Radwaste Program - Policy and Cbjectives
9.1.15 SPR1X001.02, 10CFR61 Compliance Program

9.1.16 SP S2X001.02, SNPS Decontamination Program

9.1.17 SP §2X002.01, Dilute Chemical Decontamination Equipment Setup,
Operation and Demobilization
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TPR3IX713.04, Setup snd Opersting Procedure for Dewatering Resins
using the RDS-1000 Unit

TP R3X713.05, Setup end Operating Procedure for Dewatering Filter
Mediz using the RDS-1000 Unit

MOBILE SERVICES CONTRACTOR DOCUMENTS

8.2

9.2.2

8.23

8.24

$.2.5

8.2.6

8.2.7

8.2.8

9.2.9

9.2.10

8.2.11

$.212

9.2.13

DM-OP-008, Rev. D, "Opersting Procedure for the Loading of 24°
Pressure Vessels with Resing or Activated Carbon®

DM-OP-018, Rev. D, "Opersting Procedure for CNSI Demineralization
Systems Employing the Pressure Vesse! Skid®

DM-OP-022, Rev. B, "Process Centrol Program for the CNSI
Demineralization Systems”

DM-OP-028, Rev C, "Opersting Procedure for UMO Filter Vessels with
Replaceeble Filter Cartridges”

FO-OP-022, Rev. E. “Eccdex Precoat/Powder/Solke-Floc/
Distomeceous Earth Dewstering Procedure for CNSI 14-215 or Small
Liners™

FO-OP-023, Rev. G, "Bead Resin/Activeted Cerbon Dewstering
Procedure for CNSI 14-215 or Smaller Liners”

FO-OP-025, Rev. A, "Dewatering Procedure for CNSI 24-inch
Diameter Pressure Vessels®

Vro(ess
SD-OP-003, Rev. U, Pressure Control Program for CNSI Cement
Solidificetion Units”

SD-OP-050, Rev. C, "Operating Procedure for the Mobile Cement
Solidification Unit NO. 221 (MSU-C-221)"

SD-OP-051, Rev. A, "Assembly and Disassembly Procedurs for the
Mobil Cement Solidification Unit No. 221 (MSU-C-221)"

FO-OP-032, Rev. H, "Setup and Opersting Procedure for the
RDS-1000 Unit®

FO-OP-032, Rev. E, "Setup and Opereting Procedure for Dewatering
Pre Coet Media in & 21-300 Liner Using the RDS-1000"

CNSI Proprietary Topical Report RDS-1000 Radioactive Waste
Dewatering System, RDS-25506-01-NP-A, Revision 1, March 1888
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$.2.14 DT-SH-01, Diversified Technologies Operating Procedure for the
Temporary Spent Fus! Pool Demineralizer

£.2.15 DT-SH-02, Diversified Technologies Opersting Procedure for the
Portable Radwaeste Process Skid

GENERAL REFERENCES

8.3 NRC Stenderd Review Plan 11.4, "Solid Waste Mansgement
Systems” (NUREG-0B00)

$.3.2 NRC Branch Technica! Position ETSB 11-3, "Design Guidance for Solid
Weste Mansgement Systems Installed in Light-Water-Cooled Nuclear
Power Reactor Plants®, July 1881

.33 Code of Feders! Reguistions, Title 10, Pert €1, “Licensing
Requirements for Land Disposa! of Redicactive Waste”™

8.3.4  Code of Federal Regulstions, Title 49, *Transportation®

835 South Carolina Department of Heaith snd Environmental Control,
Redioactive Material License No. 097, as amended.

836 NRC Special Nuclear Material License No. 12-13536-01, as amended,
for Barnwell, SC

8.3.7 ANSI/ANS-55.1/1978, Americen Nsational Stendard for Solid
Radioactive Waste Processing System for Light Water Cooled Reactor
Plants.

8.38 AIF/NESP-027, Methodologies for Classification of Low-Level
Redioactive Wastes form Nuclesr Power Plants, impell Corporation,
January 1884,

8.39 NRC Low-Level Waste Licensing Branch, Final Waste Classification
Technicel Position Peper, May 11, 1883

$.3.10 RADMAN-Dets Base Analysis Report - Shoreham Nuclear Power
Station - Weaste Management Group, Inc., August, 1885

£.3.11 QA Meanual , App. K, "Packeging and Transport of Radioactive
Material”.

9.3.12 NRC Low-Level 'Weste Management Branch Technical Position on

Waste Form (Revision 1), Jenusry, 1881,
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FIGURE 2

LOGIC DIAGRAN FOR THE PHASED SHUTDORS AND DECOMMILSIONIRG
OF THE SHOREMAM RADWASTE FacipLirvy

COMMENCE DECOW/ COWPLETE DECON/
COMMENCT RADWASTE DECOMMESSTONING DECOMMISSIONING
SYSTEw OF STRUCTURES M OFf STRUCTURES
DECOWM | SSIONING DRAINS B SUwFS DRAINS & Suwes
FROCESS
LIQUID RADWASTE
WITH FUNCT IONAL ES
RECEIVE BRC APP L INSTALL BOBILE
FOR USE OF NORILE RADWASTE
RW FILTER/DRNEIN PELTER/DEWIR

RADWASTE IVSTEW
DECOWMIISION I NG
CoOMPLETE

€90 Ly oley

RECTIYE WAC APPL ENPTY 841 DEMIN BENOYE MOBILE
FOR USE OF TEWP 1C 611 SPENT RADWASTE
P FILTER/DEWIN RESIN TANK FILTER/DENIN
4
TSOLATES %
INSTALL TEWS 4 DECOMN ] STTON
SFP CLEAWUP B4t SFP CLEANUP
FILTER/DEMIN SYSTEN
PREPARE STATION INSTALL/TEST
WOD FOR IWOUS, —

WASTE WATER SVS.

e ———




PART |

10.

. Waste Stream pH

. Test Solidification Required
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Appendix A
Page 10f 3

SOLIDIFICATION RECORD SHEET

Sampling and Pre-Solidification Analysis

Type of Waste
Waste tank placed on recirc.
Data/Time
Weste Tank sampied snalysis ID#

Deate/Time

. QilContent ________ % by volume

. isotopic Ansiysis Attached

Check

Estimated Curie content (SP R2X713.06) ___________ ucifcc

Yes No

. Acceptable Test Solidification performed (if required)

Initiels

The sbove waste tank has been analyzed and is scceptable for solidificetion.

Radiochemistry Engineer Date
or designes



PART Ul
1.
2.

10. Liner capped

1.
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SOLIDIFICATION RECORD SHEET
Contractor System Preparstion and Processing
Contsiner ID Numbe: Type
Appliceble conm ctions made to liner for transferring waste and
cemant to liner
initials
Connections made to liner for mixing contents, if applicable
Initials
Process parameters
Waste to be added to liner cf
Cement to Le added to liner cf
Water to be added to liner cf
. Authorization to commence processing
Radwaste Supervision Date Time
. Time processing started
. Time processing stopped
Waste Class
Cless A___ = CiessB_________ Cless C
Conteiner checked for free stending water
initials Time/Dete

Date Time

Liner Weight ibs.
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SOLIDIFICATION RECORD SHEET
PART Ul Filled Liner Data
1. Filler Liner Radiation Levels
8. Contsct Doss Rate 1 Meter Dose Raets
mRM mRMr
b. Smearable Activity bets-gamma alphs
4 Quadrents 1 ________ dpm/100cm? 1 dpm/100 em?
(Usesctus! 2 ______ dpm/100em® 2 dpm/100 em?
number) 3 ________ _dpmNOOcem® 3 dpm/100 em?
4 _______ _dpm/100cm’ 4 dpm/100 em?

¢. Liner decon performed

Yes/No
d. Smearsble activity after decon (if performed) ____ dpm/100em?

e. Liner ready for shipping or transfer to storage

Health Physics Supervision Date Time

Storage Location

Radwaste Supervision



‘O

2.

. Isotopic Anslysis of filter media and or bead resin sttached
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REWATERING RECORD SHEET
BARIOCHEMISTRY ANALYSIS SHEET
Type of Waste
Waste Tenk (or Liner) Sampled Anslysis 1ID#
Date/Time
pH of Decant

Qi .. sntent % by volume

Check

. The sbove waste tank/container has been sampled end found to contain the isotopes

and properties as indicated on the ettached dats sheets.

Radiochemistry Supervision Date
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REWATERING RECORD SHEET
POST DEWATERING SURVEY SHEET
Container and
Type o] ]
Container Radistion Levels
8. Contact Dose Rate mRMr
1 Meter Dose Rete mRMhr
b. Smesrable Activity bets-gamma alohe
4 Quedrants ' o dpm/100 em* 1 dpm/100 em?
{Use sctual 2 dpm/100 em? 2 dpm/100 em?
number) 3 dpm/100 em* 3 dpm/100 em?
4 dpm/100 em? 4 dpm/100 cm?
¢. Contsiner Decon Performed
Yes/No
d. Smesrable ectivity after washdown/decon dpm/100em?
e. Liner ready for shipping or transfer to storage
Health Physics Supervision Date Time

Waste Class A B c

initisis

Storege Location

Radweste Supervision
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DEFINITIONS

The defined terms appesr in capitalized type end shall be applicable throughout thess Controls
(Appendix D).

ACTION

1.1 ACTION shail be that pert of @ Control which prescribes remedial measures required
under designated conditions.

REFUELED MODE

1.2 The plant is in the DEFUELED MODE when sl fuel has been removed from the reactor
vesssl and there is fuel in the spent fuel storage pool or in the new fuel storage vault.

EUEL HANDLING OPERATIONS
1.3 FUEL MANDLING OPERATIONS shall be the movement of fuel over or within the Spent

Fuel Pool. Suspension of FUEL HANDLING OPERATICONS shall not preciude completion
of the movement of fuel to & safe conservative position.

QPERABLE - OPERABILITY

1.4 A system, subsystem, trein, component or device shall be OPERABLE or heve
OPERABILITY when it is capable of performing its specified function(s) and when all
necessary sttendant instrumentation, controls, electrics! power, cooling or seal watsr,
lubrication or other suxiliary equipment that are required for the system, subsystem,
train, component or device to perform its function(s) are also capable of performing their
related support function(s).

PROCESS CONTROL PROGRAM

1.5 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formules, sampling,
analyses, test, and determinations to be made to ensure that processing and packaging
of solid radioactive wastes based on demonstrated processing of sctual or simulsted
wet solid wastes will be eccomplished in such 8 way s to assure compliance with
10CFR Parts 20, €1, end 71, State regulstions, burial ground reguirements, and other
requirements governing the disposal of solid radioactive waste.

SOLIDIFICATION

1.8 SOLIDIFICATION sha!l be the conversion of wet wastes into 8 form that meets shipping
snd buria! ground requirements.
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CONTROLS AND SURVEILLANCE REQUIREMENTS
3/4.0 APPUCABILITY
CONTROLS
3.01 Compliance with the Control contained in the succeeding Controls is required during
the DEFUELED MODE specified therein; except that upon failure to meet the
Controi, the associated ACTION requirements shall be met.
302 Noncompliance with a8 Control shall exist when the requirements of the Contre! and
essociated ACTION requirements sre not met within the specified time intervals.
If the Control is restored prior to expiration of the specified time intervals,
completion of the ACTION requirements is not required.
3.0.3 Commencement or continuation of FUEL HANDLING OPERATIONS shall not be

made when the conditions for the Control are not met and the essocisted ACTION
requires suspension of FUEL HANDLING OPERATIONS if they are not met within 8
specified time interval. FUEL HANDLING OPERATIONS may be made in eccordance
with the ACTION requirements when conformance to them:

1. Permits continued FUEL HANDLING OPERATIONS for an unlimited period of
time, or

2. Permits fuel to be moved to » safe, conservative position.
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APPLICABILITY

SUAVEILLANCE

401

402

403

404

Surveillance Reguirements shall be met during the DEFUELED MODE or other
APPLICABILITY conditions specified for individual Controls.

Each Surveillance Regquirement shall be performed within the specified survsillance
interval with & maximum sllowable extension not to exceed 25 % of the surveillance
interval,

Failure to perform 8 Surveiliance REquirement within the sllowed surveillance
interval, defined by Specification 4.0.2, shall constitute noncompliance with the
OPERABILITY requirements for & Control. The time limits of the ACTION
requirements ere epplicable at the time it is identified that & Surveillance
Requirement has not been performed. Surveillance Reguirements do not have to be
performed on inoperable equipment.

FUEL HANDLING OPERATIONS shali not occur or continue uniess sil
Surveillance Requirement(s) associated with the Control have been performed within
the applicable surveillance interval, This provision shall not prevent passage through
or to conditions as required to comply with ACTION requirements.
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RARIOACTIVE EFFLUENTS
2/4.11.3 SOUD RADIOACTIVE WASTE
CONTROLS

3.11.3 Radioactive wastes shall be SOLIDIFIED or dewstered in accordance with the
PROCESS CONTROL PROGRAM to meet shipping and transportation requirements
during transit, and disposal site requiremants when received at the disposal site.

APPLICABILITY: At all times.
ACTION:
8. With SOLIDIFICATION or dewstering not meeting disposal site and shipping and
transportetion requirements, suspend shipment of the inadequstely processed weastes

and correct the PROCESS CONTROL PROGRAM, the procedures, and/or the solid waste
system s necessary to prevant recurrence.

b. With SOLIDIFICATION or dewstering not performed in accordance with the PROCESS
CONTROL PROGRAM, (1) test the improperly processed weaste in each container to
ensure that it meets burial ground end shipping requirements and (2) take appropriste
sdministrative action to prevent recurrence.

¢. The provisions of Control 3.0.3 are not spplicable.

SURVEILLANCE REQUIREMENTS

4.11.3 SOLIDIFICATION of st least one representative test specimen from at least every
tenth batch of esch type of wet radioactive wastes (e.g., filter siudges, spent
resins, evaporator bottoms, boric acid solutions, and sodium sulfate solutions) shall
be verified in accordance with the PROCESS CONTROL PROGRAM.

8. If any test specimen fails to verify SOLIDIFICATION, the SOLIDIFICATION of
the batch under test shall be suspended until such time s additiona! test
specimens can be obtained, alternative SOLIDIFICATION perameters can be
determined in accordance with the PROCESS CONTROL PROGRAM, and @
subsequent test verifies SOLIDIFICATION. SOLIDIFICATION of the betch may
then be resumed using the siternative SOLIDIFICATION parameters determined
by the PROCESS CONTROL PROGRAM.
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If the initisl test specimen from & batch of waste fails to werify
SOLIDIFICATION, the PROCESS CONTROL PROGRAM shall provide for the
collection end testing of representative test specimens from each consecutive
betch of the same type of wet waste until at least three consecutive initial test
specimens demonstrate SOLIDIFICATION. The PROCESS CONTROLPROGRAM
shall be modified as required, as provided in Section 8.2 of the PCP to sssure
SOLIDIFICATION of subsequent batches of waste.

With the instalied equipment incapable of meeting Contro! 3.11.3 or declared
inoperable, restore the equipment to OPERABLE status or provide for contract
capability to process wastes as necessary to satisfy all applicable transportation
snd disposal requirements,
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BASES

2/4.11.3 SOLID RADIOACTIVE WASTE

This Control implements the requirements of 10 CFR 50.36s and Geners! Design Criterion 80
of Appendix A to 10 CFR Part B0. The process parsmeters inciuded in establishing the
PROCESS CONTROL PROGRAM may inciude, but sre not limited to waste type, waste pH,
waste/liquid/solidification sgent/catelyst ratios, weste oil content, waste princips! chemical
constituents, mixing end curing times.
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PLAN POR TEE PHASED DECOMNISSIONING OF WNE
LIQUID RADMASTE STETEM
SBOREFEAN NUCLEAR POMWER STATION
LONG IBLAND POWER AUTBORITY

January 8, 1933
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IFTRODUCY I O

The Liguid Radwaste System (G11) has been identified in the Decommissioning
Plan as & contamineted systes which will be dismantlied and removed. Per
LENRC-1859, LIFPA Response 10, & description of the phased decommissioning of
the Liguid Radvaste System was provided. In this responss, LIPA stated that
*s phased shutdown methodology bas been developed which mirimires the need
for temperary equipment®. LIPA also stated that “installed plant equipment
will be utilised to the maxiwum extent possible £o bold, recirculate, sasgle
and process liguid radicactive waste water. Teaporary filitration units eor
denineralisers will only be used Lin the event of equipment malfunction eor
during periods whan installed equl ie secured for scheduled maintenance,
radiological surveys or other such evolutions®. A more comprebensive review
of our plans for decommissioning the liguid radwaste systes indicated that
the wee of tesporary filitration wmnite or demineralisers, as syrtem
decommissioning sctivities proceed, is most sdvantagecus. LIPA intends eo
using & mobile radwaste filter/demineraliser skid, as & planned evolution, t¢
process liguid radwaste during the final stages of system decommissioning
when certain squipment is secured for rsmoval purposes. In accordance with
the Decommissioning Order Condition # 3, this plan provides a detalled
description for the shutdowsn, dissantlement, and reucoval of the Liguid
Radwaste fystem and describes how liguid radwasts will continue to be
processed during systes decommissioning.

In addition, LSNRC-1859, LIFPA Responss JO, ststes that “the laundry drains
subsysten will be decontaminsted and prepared for eventual use a&s an
industeisl waste processing facility®. LIPA has subsequently determined that
it would be preferable, from & schedule and cort viswpelint, to deccamission
the Laundry Prain Sub-systesm. Instesd, the Regenerant Liquid and Evaporater
Feed Tank subsyetem and possibly other selected radwsste components will be
decontaninsted, modified, or replaced, te be used as the post-decommissioning
Industrial Waste Water Systes.

LENRC-1059, LIPA Repponss A0 also states that the remaining Phase 2
components will be decommissioned following the draining of the SFEP. These
components may be decommissionsd prior to the draining of the SFSF Aif the
Offeite Dose Calculstion Manual (ODCN) is amended to parmit draining of the
BFSP to the Salt Water Drain Tank.

indirectly related to the phased decommissioning eof the liguid radwasts
system Lo the potential use of temporary filter/deminersiiser equipment to
paintain the guality of the water Lin the Spent Puel Storege Pool (SFEF). Thie
will facilitate removal ©f the Pusl Pocl Clean Up (G41) Bystem in parallel
with the continued storage of the fuel assemblien Lo the SPEF entil shipment.
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Section 11 provides a description of the Liguid Radwaste System as it mow
exists and also describes how it is being operated in the surrent plent
condition to eollect, process and discharge liguid radwasts.

Section III detaile the phased decommissloning activities, describing in
seguential order the isclstion, dismantlement or decontaminstion, of sub-
systems and components. The prerequisites to begin the respective phases are
given, as are the tesporary modifications reguired which will keep the systes
functional. Additionally, the collection, processing, sampling and discharge
capabilities after completion of sack of the phases is provided.

Section IV provides & descripticon eof the proposed Industrial Weste Water
System which will be wtiliszed to collect, bold, process, sasple, and
discharge waste water after the Termination Survey is completed. Portices of
this new systen may be placed into service prior to licenss termination te
collect and tranafer “clean® weter to the radwasts systes.
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STETEN DESCRIPTION

In the current configuration, the Liquid Radwarte Systes can collect, process
and discharge redicactive waste water collected from bullding fleor and
equipment drains. Liquid redwaste is transported from thess collection points
wis the 6° floor drain beadsr (high conductivity) or the 4" squipment drain
beader (low conductivity) to one of three pairs of tanks in the Radwaste
Bullding. These tanks are the Fleoor Drain Collector Tanks (FDCT's) TR-061IA/B)
the Regenerant Liguid and Bvaporator Feed Tanks (REFT'S) TE-O60A/B; and the
Waste Collector Tenks (WCT's) TE-010A/B. Bach tank has & cepacity of 25,000
gellens. Bach of these collection tanks has & pair of pumps which recirculate
and discharge the liguid to an appropriste sub-system for processing. The
sub-systems are the Waste (E-043) Gnd the Regensrant (B-Dé4) Bvaporstors, the
Floor Draism PFlliter (Fi~012), and the BRadwasts Flitars (Fi-0l4A/B) &
Demineralisers (DE-O0L1A/B). The Bvaporstor Sub-systes Ls mot used. Currently,
the collected liguid redwaste Lis only processed through the filter wmub~
systems. After processing, the liguid radwaste is then sent to one of twe
paire of diecharge and holding tanks. These tanks ars the Discharge Wasts
Sazple Tanks (DWST's) TE-06BA/8 and the Recovery Sasmple Tanks (RST's) TR~
065A/B. Bach of thess tanks bas & cepacity of 25,000 gallons. Bach tank has
its own pump which re-circulates and then discharges the sazpled liquid to
the Condensate Storage Tank (C8T), Circulating Water Discharge Tunnel, or
back to one of the sub-systems for further processing.

Wormal system alignment routes the floor drain effluent to one of the two
FOCT's. The equipment drain effluent is normally routed to one of the two
¥CT'e. The third palr of liquid redwaste collection tanks are the REFT’s.
Thess tenks collect high conductivity chemical liguid waste resulting from
the regensration of the condensate demineralisers which are now shut down and
designated for removal. These tanks have aclid and caustic injection lines
which permit the neutralisstion of the ecollected liquid radwaste.
Additionally, the high econductivity liguid waste from the 6* floor drais
discharge header may bs diverted to the REFT‘s should meutralisstion be
required.

Depending upon certain conditions, the liguid waste ie processed through the
Floor Drain Filter or the Radwaste Filters & Demineraiisers. Processed water
is then transferred to ths DMST's or the RET's where it fs recirculated,
saxpied and discharged to the Circulating Water Discharge Tunnel or recycled
back to the CIT. During the discharge process, the radicsctivity level is
monitored by an existing redisticn slesent (ID11-RE-D13). A Righ radiaticn
level or & loss of power &t the sampling panel (PEL-013) will alers and close
the waste discharge valve (AOV-158).
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DECOMMISBIONING PEASES

*he following Gescribes the major components and sub-systems of the Liguid
Rodwaste Systes which will be either removed or decontaninated. Rxisting
equipsent & portioss of piping systems may be decontaninstod and re-weed is
combination with sew piping & componests for certais temporary medifications.
It alse describes the prerequisites required to begin the respective phases
of decomnissioning, temporary modifications required to keep the ressiaisg
portions of the system fusctisasl, asd a description of the resalaing syetem
capabilitios aftor conpletion of eachk of the phases.

e

5. Phase I

1. pecommissioning/Rissantling Activitiss

' Isclste end decontaminate Phase Separstor Tanks TX-107 ALS,
remove a1l associsted piping and components.

b. Isclate Bveporater Bub-systes. Dsconteminate evaporators,
remove all associasted piping and components up to active
system interfaces.

c. Loundry Drain Tanks TE-020 ARy pumps, piping and
components will be isclated and removed back up to all
interfaces with sctive portions of the system. Yhis also
includes the removal ©of the ra/ wasts washer ¢ @ dryer.

d. Radwaste Bolidification System (P63); fsclated only, this
system is not designated as ocitaminated, and will not be

removed .

2. Irereguiniien
& No influent into Laundry Drains Bub-gystes.

.. with sxception of the Laundry Praiss BSub-systes, full
system process cspabilities remain as described in Sectios
b ¢
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Proosmiseioning/Rimmantiing Astivities
The following equipsent will be decontauinated or remcved:

Turbine Building Floor Drain Sump TE-DE3A, along with ite
sssociated pumps, piping and cosponents up Lo eonnection to
the 4" floor drain discharge header.

Turbine Bullding FPloor Drain Susp TE-OS38, aleng with all
incoming floor drals lines, pusps, piping and components up
to the interfece with 4" line at the discharge from the
Decon Area Prain Sump TE~012. Sote: Turbine Bullding Sunp
Pumps and associated porticns ef discharge piping for TR~
053 AEP will be decontaminated, if possible, and retained
for future use.

Decon. hrea Drais Busp TE~012, slong with &ll incoming
floor drain lines, pusmpe, piping and componants up to the
interfece with €° floor drain discharge header.

Rxposed floor drais piping iz Turbine Bullding

Drywell Bguipment Drain Tenk TE~-049, pumpe, ecocler, all
piping and ecomponants wp %o the 4" equipment drais’
discharge header

Resctor Bullding Bguipment Drain Susps TE-050 AGR, slomg
with all incoming lines, puspe, piping and components up to
the 4° aquipsent drain discharge header.

Bssctor Building Floor Drain Susp TE~OS56C aleng with all
incoming floor drains, pumpe, piping and components up to
the §* floor drain discharge header.

Recovery Sample Tank TR-0698; pumpe, piping and components
will be isclated and removed up to active portions of the
systes.

Radvarte Demineraliser DE-O01N, along with all sasocisted
piping and components up to interfeces with active portions
cf the systam.

Discharge Waste Bample Tank TE-O068E; pumpe, piping and
components will be fsclsted and removed wp to &ctive
portions of the system.

Floor Prais Collector Tanks TR-061 ASE, puspe, influent and
effluent piping and components up to the coumon system
connections te the FPloor Prain Pilter, Radwaste Filters &
Deninsralisers, and the Bvaporstor Bub-systes.
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6* floor drain discharge beader from AOV-245 (loceted in
Baactor Bullding) to FE-)97 (located Lin Radwaste Bullding)
will be isclated and decontaminated for post~
decommissioning servics. Wote: This header may bave to be
pertislly removed to provide access for devontamination and
purvey activities. If it is demonstrated that this header
cannot be decontasinated in & tisely manner, it will be

remcved and replacemsnt piping installied as nesded.

Turbine Bullding Floor Drain Sump TR-OSIA will be returned to
service during thle phase of decommissioning as & “"clean” subd~
wystem. Discharge wili be routed to the Radvaste BgQuipment Drain
Sunp TE-071 or the Acid & Csustic Waste Busp (1P21-7TE~-110) wia &
Teeporary Modification (TH). This T will resain in effect until

the

§* floor drein hesder has desan decontaminated or replaced.

Erazeguiaises

.O

Machanical decontamination (hydrolaxing) and rediologicsl
survey of smbedded piping fe complete for Turbine Bullding
Floor Prain Buaspes TE-085) ALR and Resctor Building Ploor
Drain Sump TE-DBEC.

Mechanical Lsolation of Low Conductivity Drais (P71) Systes
Sunps TE-186 ALP pump diecharge piping connections to 4°
equipment dralin discharge bsadar complete (for item 1.4
above) .

¥o redicactive influent from the Chem. Ladb (for item l.c.
above) Mote: Liquid drains from the existing Chem. Lab are
directed to Decon Ares Drain Susp TE~012. The entire Ches.
Lab may bs relocated or & separste *"hot” ladb set up iz @
different location to prevent the continued flow eof
radveste to Decon. Sump TE-012. This would allow the “coled*
lab to remain in the existing locetion with & new drain
line installed to direct “cleen* liguid discharge to the
Turbine Bullding Floor Drain Sump TE-OK3A.

hpproprists Operstions Procedures revised to Lncorporate
changes to system.
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Isporary Nodlficasions

&, Inetall erces-tie to direct Radwaste Bullding Ploor Drais
Suxp TE-DS4 diecharge to the Radwaste Bullding RBguipment
Brain Sump TX-071.

b. Install pump discharge piping from Turbine Bullding Floor
Drain Sump TE-053A to Radwaste Bullding Equipment Drain
Pusp TE-071 or the Acid & Caustic Warte Sump (1P21-TX-118).
(after completion of itex 2.8 above).

€.  Install tesporery drain lines from the Ches. Lab and
station alr compressors to Turbine Bullding Floor Brais
Sump TE-OR3A.

d. Install temporary line from 4 redwaste equipment drais
diecharge hesder to Regenerant Liguid and Bvaporator Feed
Tank TE-0605. A manual isclation valve will be Linstalled in
Lisu of valve AOV-284.

Aiguid Radwaste Processing Capabllitiss

¥With decommissioning of the Floor Drain Collector Yanks TR-081
ALl and the 6" floor drain discharge beader, all liguid wasts
ccllected 4in the Reactor Bullding, Turbinme Bullding, and the

Radwaste Building sumps will be transferred to the Waste
Collector Tanks TE-010 A&S or the Regensrative Eveporative Feed
Tanke TE-060 ASE wia the 4" eguipment drain discharge header.
This weste will be processed in the normal sanner wtilizing the
Floor Draim FPilter FL-D12, the Radwaste Pilters Fi-014 A and
the resaining Radwaste Deminersliser DR~001A. Processed liquid
will be sazmpled and discharged wtilising the resaining Discharge
Waste Sample Tank TE-O6BA and the Recovery Sample Tank TR-D69A.

i1

Recosginpioning/Rissantiing Activitics

The following equipmsnt will be decontaminated or removed:

8. Reactor Bullding Pioor Draln Sump TE-056B, along with all
incoming floor drain lines, pusps, piping and components up
to the floor drais dlischarge header.

b. Regenarant Liguid and Evaporstor Feed Tanks TE-060 AL,
slong with thalr sssociated punpe, piping and components up
to iaterfaces with active portions of the systes.

c. ¥aste Collector Tank TE-0108, along with ite assoclated

pusps, piping and components up to interfaces with active
portions of the systes.
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d. Discharge Weste Sample Tank TE-06RA, alonmg with it
sssociated pump, piping and componants wp to active
portions of the systes.

.. Radwaaste Pillter FL~0148, along with &l)l associated valves,
piping and components up to interfeces with active portions
of the systes.

£. Ploor Drain Filter Fi~012, along with all assocleted
vaives, piping and componants up to interfaces with active

portions of the system.

Ersceguisnitas

.. Mechanical decontamination (hydrolasing) and rediclogical
survey of all embedded piping is complete for Reactor
Bullding Floor Drais Sump TR-ONER.

k. Radvaste System influent has decreased to an accsptadble
level for processing at a reduced capacity.

c. Appropriste Operstions Procedures ievised to incorporate
changes to systes.

Ienporacy Medificatinns

.. Contingent « Connect the acid and caustic neutralizing
l1ines which are currently connected to the REFT'e to the
Waste Collector Tank TX-01CA vis a Temporary Nodification.
This will provide direct meutralisation capability of the
¥aste Collector Tank TE-DI10A.

Mdguid Radwaste Frocesaling Casabllitics

After completion of this phase, liquid redwaste collected by the
resaining opersting sumps will be sent to Waste Collector Tank
TE-010A and processsd through Radwaste PFilter FL~014A and
Demineralizer PE-OCLA. The processed water will be sazpled and
discharged wtilising the Recovery Sazple Tank TE-O6FA and
existing flowpaths. After cospletion of this phase, the
Regenerant Liquid and Evaporator Feed Tanks TE-060 AP will be
decontaminated and the pusmps, piping, and components replaced for
future collection and processing of “"clean® industrial waste
water.

i0
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Phase IIC
1. Resoomiss’ ondng/Rismantling Activisins

The following squipment will be decontaninsted or resoved:

a. Reactor Bullding Ploor Drains Susp TE-OS6A, along with all
incoming floor drain lines, pumps, piping and components up
to the floor drain discharge baader. ‘

B.  Drywsll Floor Drain Task TE-057, along with its associsted

punpe, piping and componants ap to the floor drais
discharge header.

€. Radwaste Pilter Fi-0l4A, slong with all associated piping
and components.

d. Badvaste Demineraliser DPE-OCOLA, along with all sssocisted
piping and componsnte.

. Spent Resin Tank TE-062, along with assoclated piplng,
valves and components up to other system interfaces.

Erscedalalins

8. HMechanical decontamination (hydrolezing) and radiclegical
purvey of influent piping (embedded drains, downcomers,
etc.) ir complete for Reactor Bullding FPloor Drain Susp TR~
a’“.

b. Bo liguid radwaste from Reactor Building eor Turbise
Bullding (i.e. Termination Survey complete in all areas).

e. Existing Puel Pocl Clean Up (G41) System Deminerslisers
smpty.

d. Appropriste Operastions Proceduras revised to incorporate
changes to systam.

i
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To facilitate the decomuissioning of the Puel Pool Clean Up
(G41) System, teaporary filter;deminersliser equipnent may
be used to elean the water An the Spent Puel Storage Pocl
(875P) until the nuclear fusl Ls removed.

8. ¥RC approval received for wse eof mobile radwaste
donineraliser/filter equipmant. Noblle equipment will meet
requirements of Reg. Ouide 1.143. Existing liquid redvaste
system process connections specifically designed for
irstallation of & mobile filter/dealneraliser will be used.
A change to the Process Control Program (FCP) may ek
required to add vendor eperating manual 4if eother than
ourrently refersnced.

Tenporary Medifications
8. Installation of mobile Radvaste PFlliter/Desinersliser
sguipment .

b, Contingent « Install temporary submersible pump(e) 4in
docortaninsted Reactor Bullding Floor Drain Sumpe.

If Reactor Building Ploor Brain Sump TE-056C new discharge piping
installation bas been completed for "clesan® service, this susp
may be returzs4 to service during this phase of decosmissioning.
It will temporarily discharge 4nto the 4* egquipsent drain
¢ischarge hesder until the &* floor drain discharge besder is
ready for service.

Rigedid Radwaste Processing Capabilitiss

After completion of this phase, liquid waste water will be
ccllected by the opersting sumps and directed to the Waste
Collector Tank TR-0I0A wia the 4* equipment drailn discharge
header. With both Radwasts Filters and Desinerslisers
decoamissionsd, a mobile filter/demineraliser will be used to
process collected liquid radwaste. The mobile equipsent will be
connected to existing system process oonnections designed
specifically for this purposs. The mobile filter/demineraliser
will discharge the processed liguid to Becovery Sasple Tank ¥R~
069%A for sampling and discharge.

i2



Decoumissioning of the
Shorehan Liguid Radwaste Systes

Phese IID

1.

Bote:

rage 41 o1 B3

Appendix F
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Rescomisioning/Rissantiing Activitiss
The following equipment will be decontaainated or removed:

€.

The Recovery Sample Tank TE-065A and the mobile Radwaste
Pilter/Desinsraliser skid will be the last somponents
removed in this phass of work; this will acable processing
and discharge of watar collected by means othar than dasign
flowpaths (8.9. wet vacuuss, tesporary pusps, ete.)

Complete removel of 4° squipsent dnﬁ discharge beader.

Radvaste Bullding Bguipmest Drals Susp ¥YR-071, aleng with
all incoming floor draisns, pumps, piping and ccmponsnts wp
to interfaces with the resalining portions of the system.

Radwaste Bullding Ploor Draln Sump TE-084, along with all
incoming floor drains, puspe, piping and components wp to
interfaces with the resaining portions of the system.

Wasts Collector Tank TE-DI10A, along with all pusps, piping
and components up to interfaces with active portions ef the
system. ;

Recovery BSample Tank TE-O6SA, along with all rene lning
puzps, piping and components up to interfaces with the
Damineraliszed Water (P21) #ystes immediately before
entering the discharge tunnel.

All resaining piping and components will be resoved or
decontaninated in place in preparaticn for the operstional
and termination surveys of the Radwaste Bullding.

Exerequinites

Kechanical decontamimation (bydrolazing) and rediclogical
survey of all esbedded draln piping is ccsplete for
Radwaste Bullding Drain Bumps TE~0S4 & TE-~07I.

¥o 1iquid redwaste being discharged into Radwaste Bullding
Prain Bumps TE~034 & TE-Q71.

13
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c. 211 suclear fuel has been removed from the Spent Puel
storage Poocl (SFPEP). The BFEF has bean drained prior to
removal ©f the 4° equipment drain discharge besder. This
prerequinite may mot be required Af the Offsite bore
Calculation Manual (ODCM) is amended to permit draining of
the BPEP to the Rsactor Bullding Salt Watar Drals Tank TR~
1%0.

4. Appropriste Operations Procedures vevised to ifncorporate
changes to system

Tsmporacy Modificationa

Riguid Radwaste Processing Capabilinien

¥ith decontamination activities (hydrolazing) completed, there
should be no 1iguid radicsctive waste streass. After the Radwanie
Bullding ¥loor Drain and Bquipment Drain Sumps TX-054 & TR~071
have been pusped down to Waste Collector Tank TR-010A, this water
may be processed and dlscharged wtilising the wmoblls
filter/desineraliser equipment and the existing easple and
discharge flowpaths from the Recovery Sasple Tank TR-D69A. During
this final phase of decommissioning, Waste Collector Tank TE-010A
will be decomzissioned firet leaving the woblle
filter/desineraliser equipment and the Recovery Sasple Tank TR~
069A for processing, saspling and discharging any liguide which
may result from decontanination of Waste Collecter Tenk TE-010A.
These liguids may be collected from portable pusps or “wet vacse®,
and puzped directly te the Recovery Sazple Tank TE-0E9A for
process, sasple and discharge. The norsal discharge fiowpath from
the Recovery Esmple Tank TE-O6FA to the Clreculating Water
Discharge Tunnel will resain intact with all required components
such a» radiation element IDII-RE-013 and AOV-158 fully
functional (see Section JI for descriptics of discharge
flowpath). Upon process and discharge of this last batch eof
water, the resaining parts of the systes will be dissantled and
removed. The mobile Radvaste Pilter/Deaineraliser equipment will
be broken down and shipped back to the supplier for disposal.

14



Plan for The Phased
Descommissioning of the Page 43 of B3

shorehas Liguid Redwaste Systes " ndix F
Pege 15 of 25
IV. Phase III = Post Decosmissioning Isdustrial Wastes Water System

‘.

Phass 1II complates the finstallation And testing of the Industrisal
Waste Water System. Phase III doss ot lavolve any actual
decommissloning sctivities. This work has been identified as & Phase of
the Radvaste Decommissioning Plan for the purpose of maintalning
continuity ©f the overall project since this phase of work sust oo
coordinated with decosmissioning activities.

Fote: Tersmination surveys ahall be satisfactorily comploted for all
systems and structures in aress whare liquid waste ecoliection floor
draine are returned to serviese.

The Industrisl Waste Weter Systasm will be partislly isplesanted via &
series of Temporary Modifications as the phased decoamissioning of the
Ligqulid Radwaste Systes progresses. New floor drain piping & components,
sunp pumps and discharge piping & ecomponents, and eother piping &
components associated with the collection and Clscharge tanks will be
installed. The collection and discharge tanks are the decontaninsted
Regenerant Liguid and Evaporstor Peed Tanks TE~060 ALB.

Final tie-ins, initisl echeck-out, and cperstional tests will be

completed prior to placing the entire Industrial Waste Wetear Bystem in
service.

is



FAAD EOF TOE FLRasec
Decommissioning of the
Shorehan Liguid Radwaste Systes

v.

Page 44 of 53
Appendix F
Page 16 of 25
LR PFERENTRS
3. USKRC letter dated June 11, 1992 to L.M. Nill from 8.W. Brown;

subject: Order Approving the Decommissioning Plan and Authorising
Deccomissioning of the Shorshas Fuclear Powar Station, Oait 3.

tong Isiand Power Authority (8. Klisderyg) letter LENRC-1059 dated
Boveaber 37,18¥) ¢4 2 §. Buclear Regulatory Commissicn (Document
Control Desk); subject: Additional Informatiom in Support of the
Decommissioning Plan for Shorebam.

Offeite Doas Caleoulation Masual (ODON)

Process Oostrel Progras (PCP)

Flow Disgrams, WrEx~-17 (A~F)

Fiow Diagrams, MFEX-46 (A-D)

Regulatory Guide 1.14)

id
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ILLUSTRATIONS

FPigure 1
Pigure %
Figure 3
Pigure 4
FPigure §
Pigure &

yigure 7

Figure 8

Page 45 of 53

Appendix F
Page 17 of 25

Bxisting Liguid Radwasts Systes -~ @11

Liguid Radwaste System After Completion of Phase I
Liquid Radvaste System After Completion of hase TIA
Liguid Radvaste Systes After Completios of Phase I8
Liguid Radwaste Systea After Oa!plntu of Phase 1IC

Proposed Method ©f Dewatering Fpsat Pusl Storage
Pool = Utilising Rxisting Discharge Flowpath

Alternste MNethod of Dewvatering Spest Pusl Storage
Pool (requires change to CDON)

proposed Industrisl Wasts Water System Configuration

17
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- DCN No. 93X024
iadand DOCUMENT CHANGE NOTICE

s Sheet _1__of _1
Authortty

BHOREHAM ODCM REV. 1
(2) DCR No. 93X039

(1) AFFECTED DOCUMENT(s):

(3) DESCRIPTION OF CHANGE: I (4) EFFECTIVE DATE: 1/} / 94
1) Page 1.3-46, Para. 3.12.2, Line 2: T -
Delete phrase "the nearest milk animal,” oy aﬁc(

2) Page 1.3-46, Para. 3.12.2, Line 6:
Delete phrase "all milk animals and”.

3) Page 1.3-46, Para. 4.12.2, Line 2:
Replace ‘12’ with ‘24°,

4) Page 1.3-46, Para. 4.12.2, Line 5:
Replace "pursuant to contro! 6.8.1.4" with "for the year in which such census was
taken, pursuant to contro! 6.8.1.3".

5) Page 1.6-2, Para. 6.8.1.3, Line 9:
Insert phrase ", when conducted within the year, as” between ‘censuses’ and ‘required’.
CONTROLLE \

i s —————————

peC 2 91993 .'

(7) APPROVAL(s)

{5} ORIGINATOR ATE: | SE A ATE:
Tiers 1[24/93 E %Ll al‘/ ~/a4??1

DATE: | NED lA/uﬁ v DATE:
VA 4 ‘ L1/2€/2)

OMD MANAGER N , A DATE:

DD MANAGEW q " /yzq/‘igATE:

054X

J
SRC CHAIRMAN r%/} DATE; 0.E./V.P. N } A DATE:
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Effective Date 9/1 /92 Rev. _1

Prepared By

Date

Reviewed By Date
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NO11XE

TITLE OF DOCUMENT

APPROVALS CONTROL
25
Title/Dept. Signature Date
e I 4 F .
NUCLEAR ANALYSIS SECTION HEAD {4 e (;,]_{ lli o/ 7/ 53
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LONG ISLAND POWER AUTHORITY

OFFSITE DOSE CALCULATION MANUAL

EFFECTIVE DATE - 9/1/83

LIPA Revision 1 - February 1993
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OFFSITE DOSE CALCULATION MANUAL

LIPA Revision 1 - February 1983

— .

Revision 18 of LILCO’s Shoreham ODCM became Revision O of LIPA's Shoreham ODCM upon
license transfer, via the issue of & LIPA Procedure Incorporation Notice to the document on
March 8, 1892. Upon that day all pages became LIPA Revision 0. However, to keep from
losing the historical perspective of the LILCO Revision numbers st the bottom of each page,
no change was made to pages which did not otherwise change.

For this revision of LIPA‘s Shoreham ODCM, pages which change shall bs noted s ‘LIPA
Revision 1 - Feb. 1893 to clearly identify the revised pages and to avoid any confusion with
LILCO Revision 1 pages which may still remain.
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OFFSITE DOSE CALCULATION MANUAL

List of Effective Pages (Cont'd.)
Page, Table (T), Revision
_or Figure (F) Number
1.4-3 thru 1.4-5 16
1.4-6 thru 1.4-8 17
1.4-9 16
1.5-0 thru 1.5-1 16
1.5-2 and 1.5-3 LIPA Rev. 1
1.5-4 16
1.6-0 16
1.6-1 thru 1.6-4 LIPA Rev. 1
H.1-1 LIPA Rev. 1
n2.1-1 LIPA Rev. 1
H21-2 17
1.2.1-3 thru 1.2.1-7 LIPA Rev. 1
F2.1-1 14
F2.1-2 LIPA Rev. 1
1.2.2-1 17
11.2.2-2 thru 11.2.2-4 LIPA Rev. 1
T2.2-1, pp. 1/2 thru 2/2 10
F.2.2-1 3
F.2.2-2 1
F.2.2-3 thiu F.2.2-6 17 Deleted
1.3.01 LIPA Rev. 1
11.3.11 LIPA Rev. 1
11.3.1-2 thru 11.3.1-6 LIPA Rev. 1
T.3.1-1 3
T.3.1-2, pp. 1/3 thru 3/3 3
7.3.1-3, pp. 1/3 thru 3/3 LIPA Rev. 1
F.3.1<1 thru F.3.1-7A LIPA Rev. 1
F.3.1-2 17 Deleted
11.3.2-1 LIPA Rev. 1
F.3.21 14 Deleted
11.3.3-1 16
11.3.3-2 thru 11.3.3-4 3
1.3.3-5 thru 11.3.3-8 17
F.3.31 17
11.3.4-1 16
1.3.4-2 3
11.3.4-3 thru 11.3.4-5 17
T.3.41 1
11.3.5-1 17
1.3.5-2 10
1.3.5-3 thru 11.3.5-6 3
11.3.5-7 13
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SKPS-1 QDCH

PLEASE NOTE

Revisfon 1 « August 1983 of the LILCO, SNPS-]1,

Offsite Dose Celculation Manuel has been totall

revised from the Original « March 1983 Submittal -
Therefore, Revisfon 1 « August 1583 has no change bars.

CHANGE BARS have been used in subsequent revisions
to locete a change (additions, deletions, end/or modifi-
cations) in engineering, design, nnthodoiony. etc,

CHANGE BARS are not used for Errate (f.e., typos, formet
changes).

CHANGE BARS are not used in Part 1 Revisfon 16 since this
meterie) 1s entirely new to the ODCM. They are also not
used to indicate changed page numbers n Part 11 Revisfon 16
since 211 page numbers have had a 11. appended to them,

In sddition, Part 11 chenges are not labelled Revision 16
a1 the page bottom 1f the only change is 2 page number
eppendage.

DO NOT REMOVE - KEEP IN YOUR ODCM

»

Revision 16 - July 1890

o
—

BN1-11600.02-8



SNPS-1 ODCM
PART 1 THE RADIOLOGICAL EFFLUENT CONTROLS (REC)
TABLE OF CONTENTS

0DCH REC

SECTION SECTION UBJECY PAGE
1 - INTRODUCTION 1.1-0
3 3.0 and 4.0 CONTROLS AND SUREVEILLANCE 1.3-0

REQUIREMENTS

t 3.0 and 4.0 BASES  BASES FOR SECTIONS 3.0 and 4.0 1.4-0
s 5.0 ° DESIGN FEATURES 1.5-0
€ €.0 ADMINISTRATIVE CONTROLS 1.6-0

BN1-31600.02-82 i1 Revision 16 - July 1980



SRS
-l
"

21.2

.2.1.3

SNPS-1 ODCM

PART Il CALCULATIONAL METHODOLOGY AND PARAMETERS FOR

COMPLIANCE WITH THE RADIOLOGICAL EFFLUENT CONTROLS

TABLE OF CONTENTS

Subject

INTRODUCTION
SET POINTS

LIQUID EFFLUENT MONITOR SET POINTS
Radiation Effluent Monitor (RE-13) High/Trip
Alarm Set Point for Discharge Waste Sample
Tanks, Recovery Sample Tanks, or Yard Piping
Drain Sump

Radiation Effluent Monitor (RE-79) High Alarm
Set Point for Reactor Building Salt Water Drain
Tank

No Longer In Use

GASEQUS EFFLUENT MONITOR SET POINTS
Gaseous Effluent Monitor High Alarm Set Point
for Station Ventilation Exhaust Monitor (RE-42)
Gaseous Effluent Monitor High Alarm Set Point
for Station Ventilation Exhaust Monitor (RE-42)
Based on Noble Gases Total Body Dose Rate
Gaseous Effluent Monitor High Alarm Set Point
for Station Ventilation Exhaust Monitor (RE-42)
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$XP5-1 ODOM

PART 1
SECTION 1

INTRODUCTION

Procedural details of the Radiological Effluent Technical Specifications mot
associated with solid radioactive wastes which were previously loceted in the
Station Technical Specifications (TS) have been relocated to the ODOM. .
Portione of the Definitions and Administrative Controls Section of the TS are
alsc being relocated to the ODCM, and some changes 2o the words of these
sections of TS are being made. All the changes are made ttl'tavtdc
conformance with the requirenents of Generic Latter 85-01.

Additional changes to the Radiclogical Effluent Contrels (Pert I, Section 3)
of the ODCM have been made to reflect the fsotopic inventory and the
radiological effluent monitoring regquirements sappropriate to & defueled
operating condition with fuel stored in the Spent Fuel Pocl.

The Plant may not be returned to an operational state or fuel moved back inmto
the resctor vessel without modifying this ODCM. Additional changes to this
docupent may be required for decommissioning activities.

(1) NRC Generic Letter BS5-0l, "Ilmplementation of Programmstic Controls for
Radiclogicel Effluent Technical Specifications 4n the Administrative
Contrels Section of the Technical Specification and the Relocation of
Procedural Details of the KETS to the Offsite Dose Calculation Manual or
to the Process Control Prograz", January 31, 1989.
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DEFINITIONS
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1.0 DEFINITIONS

The defined terms appear in capitalized type and shall be appiicable
throughout these Controls.

ACTION

1.1 ACTION shall be that part of & Contrcl which prescribes remedial measures
to be taken under designated conditions.

CHANNEL CALIBRATION

1.2 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
output such that 1t responds with the necessary range and accuracy to known
values of the parameter which the channel monftors. The CHANNEL 1BRATION
shall encompess the entire channel 1nc1ud1n8 the sensor end alarm and/or trig
functions, and shall include CHANNEL FUNCTIONAL TESY. The CHANNEL CALIBRATION
mey be performed by any series of sequential, overlapping or total channel steps
such that the entire channel is calibrated.

CHANNEL CHECK

1.3 A CHANNEL CHECK shall be the qualitative assessment of channel behavior during
operation by observation, This determination she1l include, where possible,
comparisor of the channel indication and/or status with other indications and/or
status derived from independent instrument channels measuring the same
parameter,

CHANNEL FUNCTIONAL TEST

1.4 A CHANNEL FUNCYIONAL TEST shall be:

2. Rr2log rnennels - the injection of @ simulated signal inte the
chanre) as close to the sensor as practicable to verify OPERABILITY
including alarm and/or trip functions and channel failure trips.

b. FBistable channels - the injection of a simulated signz) into the sensor to
verify OPERABILITY including alarm and/or trip functions.

The CHANKEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total channel steps such that the entire channe) is
tested.

DEFUELED MODE

1.5 The plant is in the DEFUELED MODE when 211 fue) has been removed from the
reactor vessel and there is fuel in the spent fuel storage pool or in the new
fuel storage vault,
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REFINITIONS

EREQUENCY NOTATION

1.6 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

EVEL HANDLING OPERATIONS

1.7  FUEL HANDLING OPERATIONS shall be the movement of fuel over or within the Spent
Fuel Pool. Suspension of FUEL HANDLING OPERATIONS shall not preclude completion
of the movement of fuel to a safe conservative position.

MEMBER(S) OF THE PUBLIC

1.8 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally
associated w.th the plant. This category does not include employees of the utility, its
contractors or vendors. Also excluded from this category are persons who enter the
site 10 service equipment or to make deliveries. This category does include persons
who use portions of the site for recreational, occupational or other purposes not
associated with the plant.

QFFSITE DOSE CALCULATION MANUAL (QDCM)

1.8 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from radioactive
gaseous and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental Radiological
Monitoring Program. The ODCM shall also contain (1) the Radioactive Effluent
Controls and Radiological Environmental Monitoring Programs required by Technical
Specification Section 6.0 and (2) descriptions of the information that should be
included in the Annual Radiological Environmental Operating and Annual Radioactive
Effluent Release Reports required by Technical Specification Section 6.0.

QPERABLE - OPERABILITY

1.10 A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified function(s) and when all
necessary attendant instrumentation, controls, electrical power, cooling or seal water,
lubrication or other auxiliary equipment that are required for the system, subsystem,
train, compeoaent or device to perform its function(s) are alsc capable of performing
their related support function(s).
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DEFIKITIONS

REPORTABLE EVENT

1.11 A REPORTABLE EVENT shall be any of those conditions specified in Sectfon 50.73
to 10 CFR Part 50. :

SITE BOUNDARY

1.12 The SITE BOUN. (RY shall be that 1ine beyond which the land 1s neither owned, mor
leased, nor otherwise controlled by the licensee.

SOURCE CHECK

1.13 A SOURCE CHECK shall be the qualitative assessment of channel response when the
chennel sensor {s exposed to & radioactive source.

UNRESTRICTED AREA

1.14 An UNRESTRICTED AREA shall be any ares at or beyond the SITE BOUNDARY access to
which is not controlled by the licensee for purposes of protection of
individusls from exposure to radiation and radioactive materials, or cn{ ares
within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional, and/or recreational purposes.
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DEFINITIONS

TABLE 1.1
SURVEILLANCE FREQUENCY NOTATION

NOTATION FREQUENCY
S At least once per 12 hours.
D At least once per 24 hours.
¥ At least once per 7 days.
hd At least once per 31 deys.
Q At least once per 92 days.
SA At lezst once per 1B4 days.
L At least once per 366 deys.
R At least once per 18 months (550 days).
N/A Not epplicable.
P Completed prior to each relesse.
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3/4.0 APPLICABILITY
CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding Controls is
required during the DEFUELED MODE specified therein; except that upon failure
to meet the Controls the associated ACTION requirements s 11 be met.

3.0.2 Noncomplience with & Control shall exist when the requirements of the
Control and associated ACTION requirements are not met within the specified
time intervals. If the Control s restored prior to expiration of the
spec:fi:d time intervels, completion of the ACTION requirements is not
required.

3.0.3 Commencement or continuation of FUEL HANDLING OPERATIONS shall not be
made when the conditions for the Controls are not met and the essociated
ACTION requires suspension of FUEL KANDLING OPERATIONS {f they are not met
within & specified time interval. FUEL HANDL ING OPERATIONS may be mede in
accordance with the ACTION requirements when conformance to them:

1. Permits continued FUEL HANDLING OPERATIONS for an unlimited perfod
of time or,

2. Perrmits fuel to be moved to & safe, conservative position.
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APPLICABILITY
SURVEJLLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met dur!n? the DEFUELED MODE
or other APPLICABILITY conditions specified for individual Controls.

4.0.2 Each Surveillance Regquirement shall be performed within the specified
surveillance interval with a maximum allowable extension not to exceed 253 of
the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requirement within the 81lowed
surveillance interval, defined by Specification 4.0.2 shall constitute
noncompliance with the OPERABILITY requirements for & Control. The time
1imits of the ACTION requirements are applicable at the time it is {dentified
that # Surveillance Requirement has not been performed. Surveillance
Requirements do no have to be performed on {roperable equipment,

§.0.4 FUEL HANDLING OPERATIONS shall not occur or continue unless el
Surveillance Requirement(s) associated with the Control have beer performed
within the applicable surveillance interval. This provision shall not prevent
pessage through or to conditions as required to comply with ACTION
renuirements.

SHOREMAM « UNIT 1 ]1.3-4 Revision 18 - May 1851



CONTROLS

3.3.7.10 The radioactive liquid effluent monitoring instrumentation channels shown in Table
3.3.7.10-1 shall be OPERABLE with their alarm/trip setpoints set to ensure that the imits of
Contro! 3.11.1.1 are not exceeded. The alarm/trip setpoints of these channels shall be
determined in accordance with the Offsite Dose Calculation Manual (ODCM).

APPLICABILITY: At all imes.
ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above control, immediately suspend
the release of radicactive liquid effluents monitored by the affected channel or
declare the channel inoperable or change the setpoint so it is acceptably
conservative.

b. With the number of channels OPERABLE less than the Minimum Channels
OPERABLE requirement of Table 3.3.7.10-1, take the ACTION shown in Table
3.3.7.10-1. Restore the instruments to OPERABLE status within 30 days and if
unsuccessful explain in the next Annual Radiological Effluent Release Report why
the inoperability was not corrected in a timely manner,

¢. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.7.10.1 Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the frequencies
shown in Table 4.3.7.10-1.

4.3.7.10.2 At least once per 4 hours at least one service water pump shall be determined

to be operating and providing dilution to the discharge structure whenever dilution is required
to meet the site radioactive effluent concentration limits of Control 3.11.1.1,

SHOREHAM - UNIT 1 1.3-5 LIFA Revision 1 - February 1993



L LINM - NVHIHOHS

9-€l

£661 AJeniqe4 - | UOISIAGY VdI

TAB 7.10-1

RADIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE ACTION

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE

a. Liquid Radwaste Effiuent Lie, RE-13 1 110

GROSS RADICACTIVITY MONITORS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATION OF RELEASE

8. No Longer in use

b. Reactor Building Salt Water Drain Tank Outiet, RE-79 1 112
FLOW RATE MEASUREMENT DEVICE
a. Lliquid Radwasts Effluent Line 1 113



TABLE 3.3.7.10-1 (Continued)
ACTION STATFMENTS

ACTION 110 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effiuent releeses vie this
pasthway may continue provided that prior to initiating 8 release:

8. At least two independent samples are analyzed in accordance
with Controls 4.11.1.1.1 and 4.11,1.1.2, and

b. At ieast two technically qualified members of the Station Staff
independently verify the release rate caiculations and discharge line
valving;

Otherwise, suspend release of radiosctive effluents vie this pathway.
ACTION 111 - No Longer in Use.

ACTION 112 -  Wi*' = number of channels OPERABLE less than required by the
Miwrwum  aannels OPERABLE reguirement, effluent releases via this
paths =y r.8y continue provided that, at least once per 12 hours, grab
samples ere collected and snalyzed for radioactivity at @ lower limit of
detection of at least 5x107 microcurie/mL.

ACTION 112 -  With the number of channe!s OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases vig this
pathway may continue provided that, flow rate is estimated st least once
per 4 hours during actual releases. Pump performance curves genersted in
place may be used to estimate flow.
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TABLE 4 10-1

RADIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT CHECK  CHECK  CALIBRATION ~IEST
GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUTOMATIC TERMINATION OF RELEASE
a.  Liquid Radwaste Effivent Line, RE-13 Dia) P R(3) Q)
GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
BUT NOT PROVIDING AUTOMATIC TERMINATION OF
RELEASE
a.  No Longer in Uss.
b.  Reactor Building Salt Water Drain Tank Outlet, RE-79 D M R(3 H2)
FLOW RATE MEASUREMENT DEVICE
a. Liguid Radwaste Effluent Line Di4) N.A, R Q



(1)

(2)

(2)

(4)

TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST sha)l also demonstrete that automatic
fsolation of this pathway and control room alarm annunciation and/or
{ndication occur 1f any of the following conditions exists:

1.  Instrument indicates messured levels above the slarm/trip setpoint.
2. Circuit failure.

3. Instrument indicetes @ downscale failure.

&, Instrument controls not set in operate mode.

The CHANNEL FUNCTIONAL TEST shell also demonstrate that control room alarm
arrunciation and/or indication occurs 1f any of the following conditions
exists:

1.  Instrument indicates measured levels above the alerm/trip setpoint,
2. Circuit feilure.

3.  Instrument indicetes 2 downscale feflure.

&. Instrument controls not set in operate muce.

The initie) CHANNEL CALIERATION shall be performed using one or more of the
reference standarcs certified by the National Buresu of Standards (NBS) or
usirp stancards that have been obtainec from suppliers that participate in
mescurement escurance activities with NBS., These standerds shall permit
calibrating the system over its intended renge of energy and measurement
renge. For subsequent CHARNEL CALIBRATION, sources thet have been related
to the initie) calidbration shall be used.

CHAYNEL CHECK shal) consist of verifying indicatinn during periods of

relesse. CHANLEL CHMECK shall be made &t least once per 24 hours on deys
when batch releases are made,
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CONTROLS

3.3.7.11 The radioactive gaseous effiuent monitoring instrumentation channels shown in
Table 3.3.7.11-1 shall be OPERABLE with their alarm/trip setpoints set to ensure that the
limits of Control 3.11.2.1 are not exceeded. The alarm/trip setpoints of these channels shall
be determined in accordance with the ODCM.

APPLICABILITY: At all times.
ACTION:

a. With a radioactive gaseous effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above Control, immediately
suspend the release of radioactive gaseous effiuents monitored by the affected
channel or declare the channel inoperable, or change the setpoint so it is
acceptably conservative.

~2b. With the number of channels OPERABLE less than the Minimum Channels
OPERABLE requirement of Table 3.3.7.11-1, take the ACTION shown in Table
2.3.7.11-1. Restore the instrument to OPERABLE status within 30 days and, if
unsuccessful, explain in the next Annual Radiological Effluent Release Report why
the inoperability was not corrected in a timely manner.

s The provisions of Control 3.0.3 are not applicabie.

SURVEILLANCE REQUIREMENTS

4.3.7.11 Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the frequencies
shown in Table 4.3.7.11-1.

SHOREHAM - UNIT 1 1.3-10 LIPA Revision 1 - Feb 1993



n
p
o
e
m
>
=
G
<
-
—

L€l

LE6L ABW - LI uOISIABY

TABLE 3.3.7.11-1
RADIOACTIVE GASEQUS EFFLUENT MONITORIN

INSTRUMENT

[No Longer in Use]

INo Longer in Use]
STATION VENTILATION EXHAUST MONITORING SYSTEM

a
b
e.
d
e

Noble Gas Activity Monitor, RE-42
[No Longer in Usel

Particulate Sampler

Effluent System Flow Rate Monitor
Sampler Flow Rate Monitor

[No Longer in Use]

INSTR

MINIMUM
CHANNELS
OPERABLE

120

122
123
123



ACTION 120

ACTIOR 121

ACTION 122

ACTION 123

SEOREEAM -

ST B
vale e

TABLE 3.3.7.11-1 $Contiuued2
TAELE ROTATIONS

ACTION STATEMENTS

With the pumber of chaonels OPERABLE less than required by the
¥inimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided grad sazples are taken at
least once per 12 hours and these sazples are analyzed for
radicactivity vithin 24 bours.

[No Longer in Use)

Vith the puzber of channels OPERABLE less than required by the
Minimuw Channels OFERABLE vequirement, effluent releases via
this pathvay may continue provided saxples are continuously
collected starting within 8 hours of discovery, with auxiliary
sezpling equipment &s required in Table 4.11.2.1.2-1.

Vith the number of channels OPERABLE less than required by the
Minizuz Channels OPERARLE requirement, effluent releases via
this pathwey may continue provided the flow rate 1s estimated
et least once per 12 hours.

[Ko Longer 4in Use)
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RADIOA A EFFLUENT

INSTRUMENT
[No Longer in Use]

[No Longer in Use]

STATION VENTILATION EXHAUST
MONITORING SYSTEM

a. Noble Gas Activity Monitor, RE-42
[No Longer in Use]
Particulate Sampler

Effluent System Flow Rate Monitor

P a0 &

Sampler Flow Rate Monitor
INeo Longer in Use]

JABLE4.3.7.11-1

NITCRIN

INSTR

CHANNEL
CHECK

NTATION SUR

SOURCE
CHECK

N/A
N/A
N/A

CHANNEL
CALIBRATION

R(2)

N/A

CHANNEL
FUNCTIONAL
TEST

Q)

N/A
N/A
N/A



TAELE NOTATIONS

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room
alarz annuncistion and/or indication occurs if any of the follewing
conditions exists:

1. Instrument indicates messured levels above the alarm setpoint.
2. Circuit failure.

3. Instrument indicates s downscale failure.

4. Instrument controls not set in operate mode.

(2) The dnitial CHANNEL CALIBRATION shall be perforned using one or more of
the reference standards certified by the Kational Buresu of Standerds
(KBS) or using standards that have been obtained from suppliers that
perticipate in measurezent assurance activities with NBS. These
standards shall permit calibrating the system over its intended range of

energy and measurcTent range. For subsequent CEANNEL CALIBRATICON,
sources that have been related to the initial calibration shall be used.

(3) [No lLenger in Use)
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3/6.11 RADIOACTIVE EFFLUENTS

3/4.11.1 1L1QUID EFFLUENTS

CONCENTRATION

CONTROLS

3$.11.1.1 The concentration of radicactive paterisl released o liquid
effluents to UNRESTRICTED AREAS (eee Figure 5.1.3) shall be limited to the
concentrations specified 4o 10 CFR Part 20, Appendix B, Table 11, Column 2
for radionuclides other than dissclved or entrained ncble gases. For
diusolgzd or entrained poble gases, the concentration ehall be limited to
2 x 107 microcurie/ml total activity.

APPLICARILITY: At all times.

ACTION:
With the concentration of radiosctive material released in liquid effluents

to UNRESTRICTED AREAS exceeding the above limits, {mmediately restore the
concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 Radiocective liquid wastes shall be sexpled and analyzed according
te the sazpling and analysis prograz of Table 4.11.1.1.1-1.

4.11.1.1.2 The results of the radicactivity snalyses shall be used in
accordance with the methodology and parameters in the ODCM to assure that the
concentrations at the point of release are paintained within the lixits of
Contrel 3.11.1.1.
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JABLES. 111111

BADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Y- Lower Limit of
s Sampling ] Type of Activity Detection
Liquid Release Type Frequency Analysis Analysis (LLD)
PR (uCiimL)*
A. Batch Waste P & Principal Bx107
Release Tanks Each Batch Esch Batch Gamma
and Sumps® Emitters®
1. Discharge pe M* Dissolved and 1x10*
Waste One Batch/M Entrained Gases
Semple {(Gamma
Tanks Emitters)
2. Recovery p* M* H-3 1x10*®
Sample Each Batch Composite*
Tanks
w Gross Alpha 1107
3. Yard Piping fos o Sr-89, Sr-80 5x10°*
Drain ite®
rain Sump Esch Batch Composite Fe-55 1x10*
4. Reactor Bldg
Salt Water
Drain Tank®
B. Continuous M# M# Principal Gesmmae §x107
Releases’ Grab Sample' Grab Sample’ Emitters*
1. No Longer in
e Dissolved and 1x10*
Entrained Gases
(Gamma
Emitters)
2. Reactor
Building Salt H-3 1x10*
Water Drain
Tank
Gross Alphs 1x107
Qer Qes Sr-89, Sr-80 Ex10*
{ 1
Grab Sample Grab Sample Fe-55 1x10*

¥
L

If batch is released during the month.
If batch is released during the quarter.
if fiow is released during the month.
if flow is released during the quarter.

SHOREHAM - UNIT 1
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TABLE 4.11.1.1.1-1 (Continued)
TABLE NOTATION

S1he LLD 45 defined, for purposes of the Controls, as the smallest -
concentration of radioactive materie) 1n & sample that will gield 8 net
count, above system background, thet will be detected with 953 probability
with enly 5% erobubility of falsely concluding that a blank observation
represents & “real” signal,

For & particuler measurement system, which may include rédiochenical
separation:

.66 3
LLD = b

[ 3
E . V . 2.22 X lo . ' . '1’ (-Mt )
Vhere: |

LLD 1s the "e priori” lower 1imit of detection as defined above, as
picrocuries per unit mass or velume,

s, {5 the standard deviztion of the background counting rate or of
tFe counting rate of a blark sample s appropriate, as counts per
I.".1n.112.

E §s the courting efficiency, &s counts per disintegratiorn,

V {5 the serple size in units of mass or volume,

2.22 x 106 is the number of disintegrations per minute per
ricrocurie,

Y §s the fractions) reciochemical yield, when applicable,

3 4s the redicactive decay constent for the particuler
radicruclide, and

Lt for plant effluents 15 the elapsed time between the midpoint of
sarple collection anc the time of counting.

Typical valves of E, V, Y and b¢ should be used in the calculation.

1t should be recognized that the LLD 1s defined as an 8 priori (before the
fact) limit representing the capebility of the measurement system and not as
8 pusteriord (efter the fect) Yimit for a particular measurement.

bA betch relesse is the discharge of 1iguid wastes of 8 discrete volume.
Prior to serpling for enalyses, each batch shall be isolated, and then
thoroughly mixed by & method described in the ODCM to assure representetive
sarpling.
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©The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Mn-54, Co-60, Zn-65, Cs-134 and Cs-137. Ce-144 shall also be measured,
but with an LLD of 5x10%Ci/mL. This list does not mean that only these nuclides are to be
considered. Other gamma pesks that are identifiable, together with those of the above
nuclides, shall aiso be analyzed and reported in the Annual Radioactive Effluent Release Report
pursuant to Contro! 6.8.1.4.

da composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste discharged and in which the method of sampling employed results in
a specimen that is representative of the liquids released.

€A continuous release is the discharge of liquid wastes of a nondiscrete volume, e.g., from
a volume of a system that has an input flow during the continucus release.

fif the alarm setpoint of the effluent monitor, as determined by the method presented in the
ODCM, is exceeded, the frequency of sampling shall be increased to daily until the alarm
condition no longer exists. Frequency of analysis shall be increased to daily for principal
gamma emitters and on incident composite for H-3, gross alpha, Sr-89, Sr-90 and Fe-55
prepared and analyzed.

OWhen the final draining of the Spent Fuel Storage Pool is performed (after removal of all
spent fuel from Pool), it shall be considered a batch release of the contents of the SFSP with
mixing and sampling requirements as defined in the ODCM for batch releases. This is despite
its transit through the limited volume of the Reactor Building Salt Water Drain Tank to the
Long Island Sound through the continuous release path via 1D11-PNL-079. The actual details
of the release times, flowrates, and duration will be determined when the release is to take
place, in accordance with the applicable requirements of the ODCM. Final draining of the
SFSP shall be the only occasion for use of the Salt Water Drain Tank in a batch release mode.
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RADIOACTIVE EFFLUENTS
DOst

CONTROL

3.11.1.2 The dose or dose commitment to & MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from each reactor unit,
to UNRESTRICTED AREAS (see Figure 5.1.3) shall be limited:

2. During any celendar quarter to less than or equsl to 1.5 mrems to
the tota) body &nd to less than or equal to § mrems to any organ,
and

b. During eny calendar year to less than or equal to 3 mrems to the
tota] body and to less than or equal to 10 mrems to any organ.

APPLICAEILITY: At 21l times.

ACTION:

2. With the calculated dose from the release of radioactive materi ls
in liguid effluents exceeding any of the above 1imits, prepare and
submit to the Commission within 30 days, pursuant to Technical
Specification Section 6.0, & Special Report that identifies the
causel(s) for exceeding the 1imit(s) and defines the corrective
actions thzt have been taken to reduce the releases and the
proposed corrective actions to be taken to assure that subsequent
relezses will be in compliance with the above limits.

b. The provisions of Control 3.0.3 are not applicable.

SURVEJLLANCE REQUIREMERTS

-

8.11.1.2 Cumulative dose contributions from 1iquid effluents for the current
calendar quarter anc the current calendar year shall be determined in
accordance with the methodology and parameters in the ODCM ot least once per

31 days.
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RADIOACTIVE EFFLUENTS
LIQUID RADWASTE TREATMENT SYSTEM

CONTROLS

3.11.1.3 The liquid radwaste trestment system shall be OPERABLE and
appropriste portions of the system shall be used to reduce releases of
radioactivity when the projected doses due to the 1iquid effluent, from eech
reactor unit to UNRESTRICTED AREAS (see Figure 5.1.3) would exceed 0.06 mrem
to the tota) body or 0.2 mrem to any organs in a 3l-day period.

APPLICABILITY: At all times.
ACTION:

8. With radiocactive liquid waste being discharged without treatment
and in excess of the above 1imits and any portion of the 1iquid
racdwaste treatment system not in operation, prepare and submit to
the Commission within 30 days pursuant to Technical Specificetion
Section 6.0, & Special Report that includes the following
information:

1. Explanation of why liquid radw2ste was being discharged
without treatment, identification of any inoperable equipment
or subsystems, anc the reason for the inoperability.

2. Action(s) taken to restore the inoperable egquipment to
OPERAELE status, and

3. Sumary description of action(s) taken to prevent &
recurrence.

b. The provisions of Control 3.0.3 are not epplicable.

SURVEILLANCE REQUIREMENTS

4.11.1.3.1 Doses due to liquid relesses to UNRESTRICTED AREAS shall be
projected et lesst once per 31 days, {n sccordance with the methodology and
parameters in the ODCM. ;

£.11.1.3.2 The installed liquid radwaste treatment system shall be
demonstrated OPERAELE by meeting Controls 3.11.1.1 and 3.11.1.2.
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RADIOACTIVE EFFLUENTS

3.11.1.4 (Mot Used)
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RADIOACTIVE EFFLUENTS
3/4 11.2 GASEOUS EFFLUERTS
DOSE RATE

CONTROLS

3.11.2.1 The dose rate to areas at and beyond the SITE BOUNDARY due to
radioactive materials released in gaseous “ffluents from the site (see Figure
5.1.3) shaell be limited to the following:

a. For moble gases: Less than or equal to 500 mrems/yr to the total
body and less than or egqual to 3000 mrems/yr to the skin, and

b. For tritium and for all radionu lides in particulate form wvith
helf-1ives greater than B days: Less than or equal to 1500
mrems/yr to any organ.

AFPLICARILITY: At 2ll times.

ACTION:

With the dose rate(s) exceeding the above limits, izmediately restore the
release rate to within the atove limit(s).

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be
detercined to be within the above limits 4n accordance with the methodology
and paraveters in the ODCM.

4.11.2.1.2 The dose rate due to tritiun and all radionuclides in particulate
forr with half-lives greater than € days in gaseous effluents shall be
detercined to be within the above limits in accordance with the methodology
and parareters in the ODCM by obtaining representative sasples and performing
snolyses in accordance with the sazpling and analysis progran specified in
Table 4.11.2.1.2-1.
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TULE ‘.11.2.!-2"1
RADIOACTIVE GASEOUS WASTE MONITORING, SAMPLING AND ANALYSIS PROGRAM

Lover Limit
Miniwun © Type of of Detection
Gaseous Release Sampling Analysis Activity (o) o
Type Fregquency Frequency Analyoi.‘ (uCi/ul)
A. BStation Continuous® M Principal Gemus 1= 10'11 ¢
Ventilation Particulate b
Exhaust Sazple Exitters
Continuous® M Gross Alpha 1x 10'n ¥
Particulate
Sanple
Continuous®  Q §r-89, Sr-90 1 x 10702
Composite
Perticulate
Sacple
Continous® Koble Ges  Koble Gases 1 x10°°
Menitor Gross Beta
or Gamma
M ¥ Principal Gamme 1 x 1074
Greb Sazple b
Exitters
we ¥ ) 1 x 1078
Grab Sazple
B. [Nc lLonger in Use]
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TABLE NOTATION

BThe LLD s cefined, for purposes of these Controls as the smallest
concentration of radioactive material 4n @ semple that will yield a net
count, above system background, that will be detected with §53 probability
with only 5% probability of falsely concluding that a blank observation
represents a "re2)” signal.

For a perticular measurement system, which may nclude radiochemical
separation:
4.66 5

LLD = T
E.V.222x10° .Y .exp(-21¢t)

Where:

LLD s the "a priori” lower 1imit of detection as defined above, as
micrccuries per ynit mess or volume,

s, {s the standard deviation of the background counting rate or of
tFe counting rete of & blank semple as appropriste, #s counts per
minute,

E 15 the counting efficiency, s counts per disintegration,
Y is the sample size in units of mass or volume,

2.22 x IDC is the number of disintegrations per minute per
microcurie,

Y is the fractiona) radiochemice) yield, when applicable,

) 45 the racioactive decey constant for the particuler
radioruclide, and

bt for plant effluents 1s the elepsed time between the midpoint of
sarple collection and the time of counting.

Typice) values of E, V, Y, and &t should be used in the
colculation,

1t should be recognized that the LLD s defined as an 8 prior{ (before the
fact) limit represerting the capebility of the measurement system anc not as
2 posteriori (after the fact) 1imit for @ particular measurement..ic. <a-ples 1

. . { =

acdaw. ok s -
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TABLE NOTATIONS (Continued)

bThe principal gamma emitters for which the LLD specification applies include the following
radionuclides: Mn-54, Co-80, Zn-65, Cs-134, Cs-137 and Ce-144 in particulate releases.
This list does not mean that only these nuclides are to be considered. Other gamma peaks
that are identifiable, together with those of the above nuclides, shall also be analyzed and
reported in the Annual Radioactive Effiuent Release Report pursuant to Control 6.8.1.4.

€[No Longer in Use]

91ritium grab samples shall also be taken at least once per 7 days from the ventilation exhaust
from the spent fuel pool area, whenever spent fuel is in the spent fue! pool, until stable tritium
release lavels (5 consecutive samples) can be demonstrated.

®The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time
period covered by each dose or dose rate calculation made in accordance with Controls
3.11.2.1 and 3.11.2.3.

fiNo Longer in Use]

O[|No Longer in Use]
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RADIOACTIVE EFFLUENTS
DOSE - NOBLE GASES

CONTROLS

3.11.2.2 The afr dose due to noble gases released in gaseous effluents, from
each reactor unit, to areas at and beyond the SITE BOUNDARY (see Figure
£.1.3) shal) be limited to the following:

8. During any calendar quarter: Less than or equal to 5 mrads for
gemma radiation and less than or equal to 10 mrads for beta
recdiation and,

b. During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equa) to 20 mrads for beta radfation.

APPLICARILITY: At 211 times.

ACTION:

8. With the calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above 1imits, prepare and
submit te tne Commission within 30 days, pursuant to Technical
Specificetion Section 6.0, & Special Report which identifies the
causels) for exceeding the 1imit(s) and defines the corrective
pctions that have been taken to reduce rele2ses and the proposed
corrective actions to be taken to assure that subseguent releases
will be in compliance with the sbove 1imits.

b. The provisions of Control 3.0.3 ere not applicable.

SURVEILLANCE REQUIREMENTS

£.11.2.2 Curulative dose contributions for the current calendar quarter and
current calendar year for noble gases shall be determined in accordance with
the methodology and paremeters n the ODCM at least once per 31 days.
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RADIOACTIVE EFFLUENTS
DOSE - TRITIUM AND RADIONUCLIDES IN PARTICULATE FORM

CONTROLS

$.11.2.3 The dose to & MEMBER OF THE PUBLIC from tritium and all
redionuclides in particulate form with half-1ives greater than B deys in
geseous effluents relessed, from each reactor unit, to areas at and beyond
the SITE BOUNDARY (see Figure 5.1.3) shall be limited to the following:

8. During any calendar quarter: Less than or equal to 7.5 mrems to
any organ and,

b. During any calendar year: Less than or equel to 15 mrems to any
organ.

APPLICABILITY: At a1l times.

ACTION:

2. With the calculated dose from the release of tritium and
redionuclides in particulate form with half-1ives greater than B
deys, in gaseous effluents exceeding any of the above limits,
prepare and submit to the Commission within 30 days, pursuant to
Technica) Specification Section 6.0, & Special Report that
igentifies the cause(s) for exceeding the 1imit and defines the
corrective actions that have been taken to reduce the releases and
the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above Timits.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.3 Cumulative dose contributions for the current calendar quarter and
current calendar year for tritium and radionuclides in particulate form with
ha)f-1ives greater than B days shall be determined in accordance with the
methodology and parameters in the ODCM at least once per 31 days.
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RADIOACTIVE EFFLUENTS

GASEODS RADWASTE TREATMENT SYSTEM

M

CONTROLS

3.11.2.4 [No Longer 4in Use)

SURVEILLANCE REQUIREMENTS

&.11.2.4 [No Longer in Use)
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RADIOACTIVE EFFLUENTS
VENTILATION EXHAUST TREATMENT SYSTEM

M

CONTROLS

3.11.2.5 [¥o Longer in Use)
SURVEILLANCE REQUIREMENTS

4.11.2.5.1 [Fo Longer in Use)

4.11.2.5.2 [No lLonger in Use)
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RADIOACTIVE EFFLUENTS
EXPLOSIVE GAS MIXTURE

LIMITING CONDITION FOP OPERATION

3.11.2.6 (Not Used).

RADIOACTIVE EFFLUENTS
PAIN CONDENSER

LIMITING CONCTTION FOR OPERATION

3.11.2.7 (Aot Used).
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RADIOACTIVE EFFLUENTS
CONTAIRMENT PURGING AND VENTING

CONTROLS

$.11.2.8 [No Longer 4in Use]

SURVEILLAXCE REQUIREMENTS

4.11.2.8.1 [No Longer in Use)
4.11.2.8.2 [No Longer in Use)

4.11.2.8.3 [No Longer in Use)
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RADICACTIVE EFFLUENTS
SURVEILLANCE REQUIREMENTS

This page intentionally left blank.
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RADIOACTIVE EFFLUENTS

SURVEILLANCE REQUIREMENTS

RADIOACTIVE EFFLUENTS

3/4.11.3 [Xo Longer in Use)
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RADIOACTIVE EFFLUENTS
3/4.11.4 TOTAL DOSE
CONTROLS

3.11.4 The annua) (calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC due to releases of radioactivity end radiation from unranium fuel
cycle sources shall be 1imited to less than or equel to 25 wmrems toO the total
body or any organ, except the thyroid, which shall be 1imited to less than or
equal to 75 mrems.

APPLICABILITY: At all times.
ACTION:

2. With the calculated doses from the release of radioactive materials
in 1iquid or gaseous effluents exceeding twice the limits of
Controls 3.11.1.28., 3.11.1.2b., 3.11.2.2s., 3.11.2.2b.,
3.11.2.32., or 3.11.2.3b., calculations should be made including
¢irect radiation contributions from the reactor units and from
outside storage tanks to determine whether the above limits of
Control 3.11.4 have been exceeded. 1f such 1s the case, grepnre
ard submit to the Commission within 30 days, pursuant to echnical
Specification Section 6.0, & Special Report that defines the
corrective action to be taken to reduce subsequent releases to
prevent recurrence of exceeding the above 1imits and includes the
schedule for achieving conformance with the above 1imits. This
Special Report, 2s defined in 10 CFR 20.405c, sha1l include an
aralysis thet estimates the radiation exposure (dose) to a MEMBER
OF THE PUBLIC from uranium fuel cycle sources, including 211
effluent pathweys and direct radiation, for the calendar year that
inclues the relesse(s) covered by this report. 1t shall aiso
describe levels of radiation and concentrations of radioactive
materia) involved, and the cause of the exposure levels or
concentrations. 1f the estimated dose(s) exceeds the sbove limits,
ard if the release condition resulting in violation of 40 CFR Part
190 has not already been corrected, the Speciel Report shall
include @ request for & variance in accordance with the provisions
of 40 CFR Part 150. cubmittal of the report is considered a timely
request, and a variance is granted until staff action on the
request is complete.

b. The provisions of Control 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.11.84.1 Cumulative “ose contributions from 11qu1& and gaseous effluents
shall be determined accordance with Controls 4.11.1.2, 4.11.2.2, end
4.11.2.3, and in accordance with the methodology and parameters in the ODCH.

4.11.4.2 Curmulative dose contributions from direct radiation from the
reactor units and from radweste storage tanks shall be determined in
accordance with the methodology anc parameters in the ODC¥. This requirement
is sppiicadle only under conditions set forth in Control 3.11.42.
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CONTROLS

3.12.1 The radiological environmental monitoring program shall be conducted as specified
in Table 3.12.1-1.

APPLICABILITY: At ali times.
ACTION:

8. With the radiological envi&mental program not being conducted as
specified in Table 3.12.1¥1, prepare and submit to the Commission, in the Annual
Radiological Environmenta! Operating Report required by Control 6.8.1.4, a description
of the reasons for not conducting the program gs required and the plans for preventing
a recurrence.

b. With the level of radioactivity as the result of plant effluents in an environmental
sampling medium at a specified location exceeding the reporting levels of Table
3.12.1-2 when averaged over any calendar guarter, prepare and submit to the
Commission, within 30 days, pursuant to Technical Specification 6.9.2, a Special
Report that identifies the cause(s) for exceeding the limit{s) and defines the corrective
actions to be taken to reduce radioactive effluents so that the potential annual dose *
to A MEMBER OF THE PUBLIC is less than the calendar year limits of Controls
3.11.1.2,3.11.2.2, and 3.11.2.3. When more than one of the radionuclides in Table

3.12.1-2 are detected in the sampling medium, this report shall be submit TR
concentration (1) + goncentration (2) 4+ .. 71.0

reporting level (1) reporting level (2) =

When radionuclides other than those in Table 3.12.1-2 are detected and are the result
of plant effluents, this report shall be submitted if the potential annual dose® to A
MEMBER OF THE PUBLIC is equal to or greater than the calendar year limits of
Controls 3.11.1.2,3.11.2.2,. and 3.11.2.3. This report is not required if the measured
leve! of radioactivity was not the result of plant effluents; however, in such an event,
the condition shall be reported and described in the Anr.ual Radiological Environmental
Operating Report.

*The methodology and parameters used to estimate the potential annual dose to 8 MEMBER
OF THE PUBLIC shall be indicated in this report.
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CONTROLS (Continued)

ACTION: (Continued)

c. With fresh leafy vegetable samples discontinued from one or more of

the sample locations required by Table 3.12.1-1, identify locations for obtaining
replacement samples and add them to the radiological environmental monitoring
program within 30 days. The specific locations from which samples were unavailable
may than be deleted from the monitoring program. Pursuant to Control 6.8.1.4,
identify the cause of the unavailability of samples and identify the new location(s) for
obtaining repla “ement samples in the next Annual Radioactive Effiuent Release Report
and also incluoe in the report a revised figure(s) and table for the ODCM reflecting the
new location(s).

d. The provisions of Controls 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.1 The radiological environmental samples shall be coliected pursuant to Table 3.12.1-1
from the specific locations given in the table and figures in the ODCM, and shall be analyzed
pursuant to the requirement of Table 3.12.1-1 and the detection capabilities required by
4.12.1-1,
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1.

EXPOSURE PATHWAY
AND/OR SAMPLE

DIRECT RADIATION®

TSR SRRERRRCIN SRR RN

AB 12.1-1

RAD! ICAL ENVIRONMENTA

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE COLLECTION®

18 routine monitoring stations, DR1-
DR16, DR30-DR31 either with two or
more dosimeters or with one instrument
for measuring and recording dose rate
continuously, placed as follows:

a. A ring of stations, one in eac::
meteorological sector in the
general area of the SITE
BOUNDARY, DR1-DR16;

b. The remaining two stations, DR-
30 and DR31 serve as control
locations.

NiTORING PR AM*

SAMPLING AND
COLLECTION FREQUENCY

Quarterly

TYPE AND FREQUENCY
OF ANALYSIS

Gamma dose quarterly.
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TABLE 3.12.1-1 {Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM®

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION® COLLECTION FREQUENCY OF ANALYSIS
2. AIRBORNE

Gross Beta and Samples from 5 locations, A1-A5: Continuous sampler Part.cula :

Gamma Isotopics operation with sample Gross beta radioactivity
3 samples, A1-A3* from close to the 3 collection weekly, or more analysis following filter
SITE BOUNDARY locations, in different  frequently if required by change;® Gamma isctopic
sectors, of the highest calculated annual dust loading. analysis® of composite (by
average groundlevel D/Q. tocation} quarterly.

1 sample, A4, from the vicinity of a
community having the highest
calculated annual average groundlevel
D/Q.

1 sample, A5, from a contro! location as
for example 15-30 km distant and,_ in
the least prevalent wind direction.”

3.  WATERBORNE

a. Surface” (Long 1 sample control, Wal Grab sample semiannually.  Gamma isotopic analysis®
island Sound} 1 sample discharge, Wa2 or Wa3 and tritium analysis
: fy.
b.  Not Used
c. Sediment from 1 sample from downstream area with Semiannuaily. Gamma isotopic analysis®
shioreline existing or potential recreational value, semiannually.
Wd1.

*The first and second highest D/Q sectors have particulate samples. The third highest D/Q sector at the SITE BOUNDARY is
approximately 150 ft from the first highest sector.
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4,

EXPOSURE PATHWAY
AND/OR SAMPLE

INGESTION

b.

Not Used

Fish and
Invertebrates

FOOD
PRODUCTS

TABLE 3.12.1-1 i

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM®

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE COLLECTION®

1 sample of each commercially and
recreationally important species in
vicinity of plant discharge area, Ib1-1b2.

1 sample of same species in areas not
influenced by plant discharge, 1b3.

Samples of 3 different kinds of broad
leaf vegetation grown nearest each of
two different offsite locations of highest
predicted annual average ground-level
D/Q, et - lec2.

1 sample of each of the similar broad
leaf vegetation grown 15-30 km distant
in the least prevalent wind direction,
ic3.

SAMPLING AND
LLECTION FREQUENCY

Sample in season or
semiannually if they are not
seasonal.

At time of harvest.'

At time of harvest.'

TYPE AND FREQUENCY
OF ANALYSIS

Gamma isotopic analysis®
on edible portions.

Gamma isotopic® analysis.

Gamma isotopic® analysis.



TABLE 3.12.1-1 (Continued
TABLE NOTATIONS

*Specific parameters of distance and direction sector from the centeriine of one reactor, and
additional description where pertinent, are provided for each and every sample location in Table
3.12.1-1 in & table and figure in the ODCM. Refer to NUREG-0133, "Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Plants,” October 1878, &nd to Radiological
Assessment Branch Technical Position, Revision 1, November 1979, Deviations are permitted from
the required sampling schedule if specimens are unobtainable due to hazardous conditions, seasonal
unavailability, malfunction of automatic sampling equipment, and other legitimate reasons. If
specimens are unobtainable due to sampling equipment malfunction, every effort shall be made to
complete corrective action prior to the end of the next sampling period. All deviations from the
sampling schedule shall be documented in the Annual Radiological Environmental Operating Report
pursuant to Controls 6.8.1.4. It is recognized that, at times, it may not be possible or practicable
to continue to obtain samples of the media of choice at the most desired location or time. In these
instances suitable alternative media and locations may be chosen for the particular pathway in
question and appropriate substitutions made within 30 days in the radiological environmental
monitoring program. Pursuant to Control 6.8.1.4, identify the cause of the unavailability of samples
for that pathway and identify the new location(s) for obtaining replacement samples in the next
Annual Radioactive Effluent Release Report and also include in the report a revised figure(s) and table
for the ODCM reflecting the new location(s).

®One or more instruments, such as a pressurized ion chamber, for measuring and recording dose rate
continuously may be used in place of, or in addition to, integrating dosimeters. For the purposes of
this table, a thermoluminescent dosimeter (TLD) is considered to be one phosphor; two or more
phosphors in a packet are considered as two or more dosimeters. Film badges shall not be used as
dosimeters for measuring direct radiation. The frequency of analysis or readout for TLD systems will
depend upon the characteristics of the specific system used and should be selected to obtain
optir . dose information with minimal fading.

“The purpose of this sample is to obtain background information. If it is not practical to establish
control locations in accordance with the distance and wind direction criteria, other sites that provide
valid background data may be substituted.

‘Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more
after sampling to allow for radon and thoron daughter decay. If gross beta activity in air particulate
samples is greater than 10 times the yearly mean of control samples, gamma isotopic analysis shall
be performed on the individual samples.

*Gamma isotopic analysis means the identification and quantification of gamma- emitting
radionuclides that may be attributable to the effluents from the facility.
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TABLE 3.12.1-1 !Conginugdl
TABLE NOTATIONS (Continued)

T Not Used

PThe dose shal) be calculated for the maximum organ and ege group, using the
“methodology and parameters in the ODCM,

”The *control” semple shall be teken st a distance beyond significant
influence of the discharge. The “discharge® sample shall be taken in an are2
beyond but near the mixing zone.

Y1¢ hervest occurs more then once @ yeer, sempling shall be performed during
esch discrete harvest. If harvest occurs continously, sampling shall be
morthly. Attention shall be paid to including samples of tuberous and root
food products.
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TABLE 3.12.1-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Rep:

1n

WATER AIRBORNE PARTICULATE FiSH FOOD PRODUCTS
ANALYSIS {pCi/L) OR GASES (pCi/m?) {pCi/kg, wet) {pCi/kg, wet)

H-3 30,000

Mn-54 1,000 30,000

Co-60 300 10.000

Zn-65 300 20,000

Cs-134 30 10 1,000 1,000
Cs-137 50 20 2,000 2,000

.| IS LS. -
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TA 4.12.1-1

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®®

LOWER LIMIT OF DETECTION (LLD)*

AIRBORNE PARTICULATE

awavss VAT e
pCi/m-)
Gross Beta 4 0.01
H-3 3000
Mn-54 15 132
Co-60 15 130
Zn-65 30 260
Cs-134 15 0.05 130 60 150
Cs-137 18 0.06 150 80 180




TABLE 4.12.1-1 (Continued)
TABLE NOTATIONS

*This list does not mean that only these nuclides are to be considered. Other peaks that
are identifiable, together with those of the above nuclides, shall also be analyzed and
reported in the Annual Radiological Environmental Operating Report pursuant to Control
6.8.1.4.

*Required detection capabilities for thermoluminescent dosimeters used for environmenital
measurements are given in Regulatory Guide 4.13.

“The LLD is defined, for the purposes of these specifications, as the smallest concentration
of radioactive material in a sample that will yield a net count, above system background,
that will be detected with 95% probability with only $% probability of falsely concluding
that a biank observation represents a "real” signal.

For a particular measurement system, which may include radiochemical separation:

4.665,

LD 535 Voexp (-AB D)

Where:

LLD is the "a priori" lower limit of detection as defined above, as
picocurie per unit mass or volume,

sb is the standard deviation of the background counting rate or of the counting rate
of a blank sample as appropriate, as counts per minute,

E is the counting efficiency (as counts per transformation),
V is the sample size in units of mass or volume,
2.22 is the number of transformations per minute per picocurie,
Y is the fractional radiochemica! yield, when applicable,
is the radioactive decay constant for the particular radionuclide, and

t for environmental sampler is the elapsed time between sample collection, or end
of the sample collection period, and time of counting.

Typical values of E, V, Y, and t shall be used in the calculations.
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TABLE 4.12.1-1 (Cont:
TABLE NOTATIONS (Continued)

it should be recognized that the LLD is defined as an a prior (before the fact) limit
representing the capability of a measurement system and not as an @ posteriori (after the
fact) limit for a particular measurement. Analyses shall be performed in such 8 manner
that the stated LLDs will be achieved under routine conditions. Occasionally background
fiuctuations, unavoidably small sample sizes, the presence of interferring nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors shall be identified and described in the Annual Radiological
Environmental Operating Repert pursuant to Control 6.8.1.4.
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RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4.12.2 LAND USE CENSUS
CONTROLS

3.12.2 Aland use census shall be conducted and shall identify within a distance of 8 km
(5 miles) the location of each of the 16 meteorological sectors of the nearest milk animal,
the nearest residence, and the nearest garden of greater than 50 m2 (500 ft) producing
broad leaf vegetation.* For elevated releases as defined in Regulatory Guide 1.111,
Revision 1, July 1977, the land use census shall also identify within a distance of 8 krm
(5 miles) the locations in each of the 16 meteorological sectors of all milk animals and all
gardens of greater than 50 m2 (500 ft2) producing broad leaf vegetation.

APPLICABILITY: At all times.
ACTION:

a. With a land use census identifying a location(s) which yields a calcuiated dose
or dose commitrnent greater than the values currently being calculated in
Control 4.11.2.3. ideniify the new location(s) in the next Annual Radioactive
Effluent Release Report, pursuant to Control 6.8.1.4.

b. With a land use census identifying a location(s) which yields a calculated dose
or dose commitment (via the same exposure pathway) 20 percent greater than
at a location from which samples are currently being obtained in accordance
with Control 3.12.1, add the new location(s) to iiwe 1adiological environmental
monitoring program within 30 days. The sampling location(s), excluding the
control station location, having the lowest calculated dose or dose
commitment(s) (via the same exposure pathway) may be deleted from this
monitoring program after October 31 of the year in which this land use census
was conducted. Pursuant to Control 6.8.1.4, identify the new location(s) in
the next Annual Radioactive Effiuent Release Report and also include in the
report a revised figure(s) and table for the ODCM reflecting the new
location(s).

. The provisions of Controls 3.0.3 are not applicable.

SUREVEILLANCE REQUIREMENTS

4.12.2 The land use census shall be conducted during the growth season at least once
per 12 months using that information that will provide the best results, such as by a door-
to-door survey, aerial survey, or by consulting local agriculture authorities. The results of
the land use census shall be included in the Annual Radiological Environmental Operating
Report pursuant to Control 6.8.1.4,

*Broad leaf vegetation sampling of at least three different kinds of vegetation may be
performed at the SITE BOUNDARY in each of two different direction sectors with the
highest predicted D/Qs in lieu of the garden census. Specifications for broad leaf
vegetation sampling in Table 3.12.1-1, item 4.c., shall be followed, including analysis of
control samples.
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CONTROLS

3.12.3 Analyses sha! be performed on radioactive materials supplied as part of an
interlaboratory Comparison Program that has been approved by the Commission, that
corresponds to samples required by Table 3.12.1-1.

APPLICABILITY: At all times.
ACTION:
a. With analyses not being performed as required above, report the corrective
actions taken to prevent a recurrence to the Commission in the Annual

Radiological Environmental Operating Report pursuant to Control 6.8.1.4.

b. The provisions of Controls 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.3 The Interlaboratory Comparison Program shall be described in the ODCM. A
summary of the results obtained as part of the above required Interlaboratory Comparison
Program shall be included in the Annual Radiological Environmental Operating Report
pursuant to Control 6.8.1.4.
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NOTE

The BASES contained in su:cuding peges summarize
the ressons for the Controls in Sections 3.0 and
4.0, but in accordance with 10 CFR 50,36 are

not part of these Controls.

1.6-1 Revision 16 - July 1880
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BASES
SECTION PAGE
INSTRUMENTATIOR
3/4.3.7 MONITORING INSTRUMENTATIOR
Rediosctive Liquid Effluent Monitoring..cocenves 1.4-3
Instrusentation
Redicactive Gaseous Effluent Monitoring.ce.ceeee 1.4-3
Instrumentaticn
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3/4.11.2 GASEOUS EFFLUEKTS
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INSTRUMENTATION

70T VORTTORIRG TRSTROPERTATION

3/4.3.7.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
e ragioective Qu e vent monitor ng nstrumentation $
monitor and control, s applicable, the releases of radioactive material in
1iquid effluents during actual or potential releases of 1iquid effluents. The
slarm/trip setpoints for these fnstruments shall be calculated and adjusted in
accordence with the methodology and parameters in the ODCH to ensure that the
alarm/trip will occur prior to exceeding the 1imits of 10 CFR Part 20. The
OPERABILITY and use of this {nstrumentation {s consistent with the
;eq:igsments of General Design Criteria 60; 63 and 64 of Appendix A to 10 CFR
ar R

3/4.3.7.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

& radioactive geseous effiuent monitor ng instrumentetion 1% provided
to monitor and controi, 8§ applicadle, the relesses of radioactive materials
{n geseous effluents during actusl or potential relesses of geseous effluents.
The alarm/trip setpoints for these {nstruments shall be celculated and
pdiusted in accordance with the methodology and parameters in the ODCM to
ensure that the alarm/trip will occur prior to exceeding the 1imits of 10 CFR
Part 20. This instrumentation 21so includes provisions for monitoring (and
controlling) the concentrations of potentiall explosive ges mixtures in the
main condernser offges treatment system. The OPERABILITY and use of this
{nstrumentation is consistent with the reguirements of Genera) Desfgn Criteris
60, €3, anc 64 of Appendix A to 10 CFR Part 50.

3/4.31.1 LIQUID ESFLUENTS

2/4,11.1.1 CONCERTRATION

This control 18 provided to ensure that the concentration of radioactive
meterials relezsec in liguid waste effluents 10 UNRESTRICTED AREAS will be
less than the concentration levels specified in 10 CFR Part 20, Appendix B,
Table 11, Column 2. This 1imitetion provides pdditione] assurance that the
levels of radicective materials in bodies of water 4n UNRESTRICTED AREAS will
result in exposure within (1) the Section 11.A design objectives of Appendix
1, 10 CFR 20.106(e) to the population. The concentration 1imit for dissolved
or entrained noble gases is besed upon the assumption that Xe-135 s the
controlling radioisctope and fts MPC air (submersion) wes converted to an
equivalent concentration in water using the methods described in International
Commigsion on Radiologicel Protection ?ICRP) publication 2.

This Control epplies to the relesse of redioactive materials in liguid
effluerts from 211 reactor units at the site.

The required detection cepebilities for radioactive meterials in Viquid
waste samples are tabyulated in terms of the lower 1imits of detection (LLDs).
Detailed discussion of the LLD, and other detection 1imits can be found in
HASL Procedures Manusl, HASL-300 (revised annually), Currie, L. A.y "Limits
for Quelitetive Detection and Cuantitetive Determination - Applicetion to
Ragiocheristry,” Anzl-Chem. 40, 5B6-93 (19¢8), ent Hartwell, J. K., Detection
Limits for Racioaralyticel Counting Technigues, Atlantic Richfield Hanford
Company Report ARK-SAZ1D (June 187%).
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3/4.1) RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.2 DOSE

This Control s provided to implement the requirements of Sections 11.A,
111.A ané 1V.A of Appendix I, 10 CFR Part 50. The Control implements the
guides set forth in Section 11.A of Appendix 1. The ACTION statements provide
the required operuting flexibility and at the same time {mplement the guides
set forth in Section IV.A of Appendix 1 to assure that the releases of
redioective meteria) 4n 1iquid effiuvents will be kept "as Tow 85 ressonably
achievable.” The dose calculation methodology and parameters in the ODCM
implement the reguirements in Section 111.A of Appendix I that conformance
with the guides of Appendix 1 be shown by calculations) grocedures based on
models and date, such that the actue) exposure of a MEMBER OF THE PUBLIC
through appropriste pathways 1s unlikely to be substantially underestimeted.
The equetions specified in the oDCH for cn\culct1n? the doses due to the
sctua) relesse retes of radiocactive meterials in 1igquid effluents are
consistent with the methodology provided in Regulatory Guide 1.108,
*Calculation of Annual Deses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix 1,”
Revision 1, Octoder 1877 and Regulatory Guide 1.113, "Estimating Aquatic
Dispersion of Effluents from Accigenta] and Routine Reactor Releases for the
purpose of Implementing Appendix 1," April 1877.

This Lontrol applies to the release of racioactive materials in liguid
effluerts from each reactor at the site. For units with shared radweste
treatment systems, the liquid effluents from the shared system are
proportioned among the units sharing that system.

3/6,11.1.3 L10UID RADWASTE TREATMENT SYSTEM

The OPIRABILITY of the liguid redweste treatment system ensures that this
syster will be availadle for use whenever 1iquid effluents require treatment
prior to relezse to ihe environment. The requirement that the appropriste
portions of this systerm be used when specified provides pssurance that the
releases of racdioective meterials in 1igquid effluents will be kept “as low @S
s rezsonably echieveble.” This Control implements the requirements of 10 CFR
80,362, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the
gesign objective given in Section 11.D of Appendix 1 to 10 CFR Part 50. The
specified limits governing the use of appropriste portions of the 1iquid
radwaste trestment system were specified as @ suitadle fraction of the dose
gesign objectives set forth in Section 11.A of Appendix 1, 10 CFR part 50, for
liquid effluents.

3/6.11.2 GASEOUS EFFLUENTS
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RADIOACTIVE EFFLUENTS
PRSES

3/8.11.2.1 DOSE RATE .

Ts Torirol 15 provided to ensure that the dose at any time at and
beyond the SITE BOUNDARY from gaseous effluents from a1l units on the site
will be within the annual dose limits of 10 CFR Part 20 for unrestricted
aress. The annuel dose 1imits are the doses associated with the
concentrations of 10 CFR Part 20, Appendix B, Tabdle 11, Column 1. These
1imits provide reasoneble essurance that redioactive material aischlrgcd in
geseous effluents will not result in the exposure of & MEMBER OF THE PUBLIC in
an unrestricted area, either within or outside the SITE BOUNDARY, to annual
aversge concentrations exceeding the 1imits specified in Apgcnd1x B, Table 1l
of 10 CFR Part 20 (10 CFR 20.106(b)). For a MEMBER OF THE PUBLIC who may at
times be within the SITE BOUNDARY, the occupancy of the MEMBZR OF THE PUBLIC
will be sufficiently low to compensate for any increase in the atmospheric
¢iffusion fector above that for the SITE BOUNDARY, The specified release rate
1imits restrict, &t 811 times, the corresponding gemme and beta dose rates
above background to & MEMBER OF THE PUBLIC at or yond the SITE BOUNDARY, to
less than or eque) to 500 mrem/yesr to the total body or to Tess then or
eque) to 3000 mrem/year to the skin, These release rate 1imits &1so restrict,
2t 21) times, the corresponding thyroid dose rate sbove background to @ child
viz the inralation pathway to less than or equal to 1500 mrem/yesr.

This Contro) spplies to the relezse of radicactive materiais in gaseous
efflyents from 21) resctor units at the site.

The recuired detection capabilities for recdiosctive materials in gaseous
waste semples are teduleted in terms of the lower limits of detectior LLDs).
Det2iled discussion of the LLD, and other detection 1imits cen be found in
MASL Procedures Manuel, KASL-300 (revised annually), Currie, L. A., "Limits
for Cuzlitative Detection and Quantitative Determination - Appliceticn for
Rediochemistry,” Arel. Chem 40, SB6-93 (1868), end Hartwell, J. K., Detectior
Limits for Radioanalyticel Counting Techniques," Atlantic Richfield Hanford
Company Report ARH-52-215 (June 1675).

374.11.2.2 DOSE - NOBLE GASES

YFTe ToriroT 1% provicdec to implement the requirements of Sections 11.B,
111.8 anc 1V.A of Apperdix 1, 10 CFR Part 50. The Control implements the
guides set forth in Section 11.8 of Appendix 1. The ACTION statements provide
the required operatin? flexibility and at the same time implement the guides
set forth in Section IV.A of Appendix 1 to assure that the releazses of
redicactive meterial in geseous effluents will be kept “as low as is
rezsonebly achieveble.® The Surveillance Reguirements implement the
requirements in Section I11.A of Appendix 1 that conformance with the puides
of Appendix 1 be shown by calculational procedures based on models ancd date
such that the actual exposure of @ MEMBER OF THE PUBLIC through appropriste
pethweys s unlikely to be substanially underestimated. The dose celculation
methodology end garameters established in the QDCM for calculeting the doses
due to the actua) relez.e rates of recdiosctive noble geses in geseous
effluents ere consistent with the methodology provided in Regulatory Guide
1.108, "Celculation of Annual Doses to Man from Routine Relezses of Reactor
f£fiuents for the Purpose of Evalueting Compliance with 10 CFR Part 50,
Rppencix 1, October 1877 and Reguletory Guide 1.111, "Methods for estimating
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DOSE = ROBLE GASES (Continued)

Atmospheric Transpert and Dispersion of Gaseous Effluents 4o Routine Relesses

from Light-Water Cocled Reactors,” Revision 1, July 1977. The ODOX equations

provided for determining the air doses at the SITE BOUKDARY are baced upon the
bistorical sverage stmospheric conditions.

3/4.11.2.3 DOSE - TRITIUM AND RADIONUCLIDES IN PARTICULATE FORM

This Controi s provided to implement the requirements of Sections 1I.C,
111.4 and IV.A of Appendix I, 10 CFR Part 50. The Controls are the guides sat
forth 4o Section 11.C of Appendix 1. The ACTION statements provide the
required operating flexibility and at the same time implement the guides set
forth ip Section IV.A of Appendix I to sssure that the releases of radiocactive
materials in gaseous effluents will be kept "as lov ae is ressonadbly
achievable.” The ODCM calculational metbods specified in the Surveillance
Requirements implement the requirements {n Bection II1.A of Appendix I that
conformance with the guides for Appendix I be shown by calculational )
procedures based on models end data, such thet the actual exposure of & MEMBER
OF THE PUELIC through sppropriste pathways is unlikely to be substantially
underestimated. The ODCM calculational methods for calculating the doses due
to the actuel release rates of the subject waterials are consistent with the
methodology provided in Regulatory Guide 1.109, "Celculation of Annual Doses
to Man from Routine Keleases of Reactor Lffluents for the Purpose of
Evalusting Compliance with 10 CFR Part 30, Appendix I," Revision 1, October
1977 ané Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Relesses from Light-Water~
Cooled Reactors,” Revision 1, July 1977. These egquations slso provide for
determining the actuel doses based upon the historical average atmospheric
conditions. The release rate specifications for radionuclides in particulate
forz sné tritiur are dependent on the existing radionuclide pathvays to msn,
{n the unrestricted area. The pathways wvhich vere exazined iv the development
of these calculations were: (1) individual inhalation of sirborne
radionuclides, (2) deposition of radionuclides onte green leafy vegetstion
with subseguent consuzmption by man, (3) deposition onto Grassy ATeas wvhere
zilk anizals and meat producing anicals graze with consunption of the milk and
meat by man, and (&) deposition on the ground with subsequent exposure of man.

3/4.11.2.4 [Xo Longer in Use]

SHORERAM - INIT 1 1.4~6 Revision 17 - May 1951



RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.5 [No longer in Use]
3/6.11.2.8 [No Longer in Use]

3/4.11.4 TOTAL DOSE

This Contol 4s provided to meet the dose limitations of 40 CFR Part 150
that have been incorporated into 10 CFR Part 20 by 46 FR 18525. The Control
requires the preparation and submittal of & Special Report whenever the
caleulated doses frow plant-genersted radicactive effluents and direct
radiation exceed 25 mrems to the total body or any organ, except the thyroid,
which shall be limited to less than or equal to 75 mrems. For sites
containing up to four resctors, it &s highly unlikely that the resultant dose
to a MEMBER OF THE PUBLIC will exceed the dose limits of 40 CFR Part 190 4f
the individual reactors remain within twice the dose design objectives of
Appendix 1, and if direct radistion doses from the reactor units and outside
storage tanks are kept small. The Special Report will describe a course of
action thet should result in the limitation of the annual dose to @ MEMBER OF
THE PUBLIC to within 40 CFR Part 160 limits. For the purposes of the Special
Report, it may be assumed that the dose commitment to the MEMBER OF THE PUBLIC
from other uranium fuel cycle sources is negligible, with the exception that
dose contributions from other nuclear fuel cycle facilities at the saze site
or within & redius of B ko must be considered. If the dose to any MEMBER OF
THE PUBLIC 4s estivated to exceed the requirements of 40 CFR Part 150, the
Specisl Report with a request for & varisnce (provided the release conditions
resulting in viclation of 40 CFR Part 190 have not already been corrected), in
accordance with the provisions of 40 CFR 190.11 and 10 CFR 20.405¢c, 1
considereéd to be a timely request &nd fulfills the requirements of 40 CFR Part
190 until KRC staff sction is completed. The variance only relates to the
1irits of 40 CFR Part 190, and does not apply in any way to the other regquire~
pents for dose limitation of 10 CFR Part 20, as addressed in Controls 3.11.1.1
ard 3.11.2.1. An individual s not considered a MEMBER OF THE PUBLIC during
ary period in which he/she is engaged in carrying out any operation that is
part of the nuclear fuel cycle.
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3/6.12 RADIOLOGICAL ENVIRONMENTAL MONITORING
BASES

3/4.12.1 MONITORING PROGRAM '
¢ rediological monitoring program required by this Control provides

representative measurements of radistion and of radioactive materfals in those
exposure pathways and for those radionuclides that lead to the highest
potentfal radiation exposures of individuals resulting from station
decontamination. This monitoring program implements Section 1v.8.2 of
Appendix 1 to 10 CFR Part 50 and thereby supplements the radiologicel effluent
wmonitoring program by verify1ng that the measurable concentrations of
racioactive materials and levels of radistion are not higher than expected on
the bezis of the effluent measurements and modeling of the environmental
exposure pathways. Guidance for this monitoring program s provided by the
Radiologica)l Assessment Branch Technical Position on Environmental Monitoring.

The required detection cepabilities for environmenta] sample analyses are
tebulated in terms of the lower 1imits of detection (LLDs). The LLDs required
by Table 4.12-1 are considered optimum for routine environmenta)l measurements
in industria) laboratories. It should be recognized that the LLD 1s defined
as en 8 priori (before the fact) 1imit representing the capability of &
measurement system and not 2s an 8 posterior (after the fact) limit for 2
particular measurement.

Detailed discussion of the LLD, and other detection 1imits, cen be found
fn HASL Procedures Manual, HASL-300 (revised annually), Currie, L. A., "Limits
for Qualitative Detection ave Guantitative Determination - Application to
Radiochemistry,” Anal. Chem. 40, 586-93 (1968), and Hartwell, J. K.,
*Detection Limits for Redicanalytical Counting Techniques,” Atlentic Richfield
Kenford Company Report ARH-SA-215 (June 1678).

Composite sempling and drinking water requirements sre not spplicable.

No public drinking water supplies could be pffected by the plant's
discherge since groundwater drainage is to the north into Long Islend Sound
(ER 2.5.3.2).

3/8,12.2 LAND USE CENSUS

This Control is provided to ensure that change. in the use of sress at or
beyord the SITE BOUNDARY are identified and that modifications to the
monitoring program sre made 1f required by the results of this census. The
best survey information from the door-to-door survey, from serial survey, or
from consulting with local pgricultura) authorities shall be used. This
census satisfies the requirements of Section 1V.B.3 of Appendix I to 10 CFR
Part 50. Restricting the census to gardens of greater than 500 square feet
provides assurance that significant exposure pathways via leafy vegetables
will be identified and monitored since & garden-of this size is the minimum
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RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/8.12.2 LAND USE CENSUS (Continued)

vequired to produce the quantity (26 kg/yesr) of leafy vegetables assumed in
Regulatory Guide 1,109 for consumption by & child. To determine this minimum
gerden size, the following assumptions were used, (1) that 20% of the gerden
wes used for growing broad leaf vegetntion {(1.,e., similar to lettuce and
cabbage), and (2) @ vegetation yield of 2 kg/square meter.

3/6,12.3 INTERLABORATORY COMPERISON PROGRAM

The requirement for participation {n en Interlaboratory Compariion
Progrem s provided to ensure thet {ndependent checks on the precision and
accuracy of the mezsurements of radioactive material in environmental semple
matrices are performed es part of the quality assurance progrem for
environmenta] monitoring in order to demonstrate that the results are
ressonably valid for the purposes of Section IV.B.2 of Appendix 1 to 10 CFR
Part 50.
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£.0 DESIGN FEATURES

5.1 _SUITE
5.1.1 (Not Used)

£.1.2 (Not Used)

SITE BOUNDARY FOR RADIQACTIVE GASEQUS AND LIQUID EFFLUENTS

5.1.3 The SITE BOUNDARY for radioactive gassous and liquid sffluents shall be as shown
in Figure 5.1.3.
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ADMINISTRATIVE CONTROLS

| N T P

6.8.1.3 Routine Annual Radiological Environmental Operating Reports covering the operation
of the unit during the previous calendar year shall be submitted prior to May 1 of each year.
The initial report shall be submitted prior to May 1 of the following year following initial
criticality.

The Annual Radiological Environmental Operating Reports shall inciude summaries,
interpretations, and an analysis of trends of the results of the radiological environmenta!
surveillance activities for the report period, including a comparison with preoperational
surveillance reports and an assessment of the observed impacts of the plant operation on the
environment. The reports shall also include the results of land use censuses required by
Control 3.12.2.

The Annual Radiological Environmental Operating Reports shall include the resulits of analysis
of all radiological environmental samples of all environmental radiation measurements taken
during the period pursuant to the locations specified in the table and figures in the ODCM, as
well as summarized and tabulated results of these analyses and measurements in the format
of the table in the Radiclogical Assessment Branch Technical Position, Revision 1, November
1979. In the event that some individual results are not available for inclusion with the report,
the report shall be submitted noting and explaining the reasons for the missing results. The
missing data shall be submitted as soon as possible in a supplementary report.

The reports shall also include the following: @ summary description of the radiological
environmental monitoring program; at least two legible maps*® covering all sampling locations
keyed to a table giving distances and directions from the centerline of one reactor; the results
of licensee participation in the Interlaboratory Comparison Program, required by Control
3.12.3: discussion of ail deviations from the sampling schedule of Table 3.12-1; and
discussion of all analyses in which the LLD required by Table 4.12-1 was not achievable.

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

6.8.1.4 Routine Annual Radioactive Effluent Release Reports covering the operation of the
unit during the previous 12 months of operation shall be submitted annually, and the time
between submission of the reports must be no longer than 12 months.

The Annual Radioactive Effluent Release Reports shall include a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released from the unit as outlined in
Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radio- active Materials in Liquid and Gaseous Effluents from Light-Water-
Cooled Nuclear Power Plants,” Revision 1, June 1974, with data summarized on a quarterly
basis following the format of Appendix B thereof.

*One map shall cover stations near the SITE BOUNDARY. & second shall include the more
distant stations.
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ADMINISTRATIVE CONTROLS

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The Annual Radioactive Etfluent Release Report shall include an annual summary of hourly
meteorological data collected over the previous year. This annual summary may be either in
the form of an hour-by-hour listing of wind speed, wind direction, stmospheric stability, and
precipitation (if measured) on magnetic tape, or in the form of joint frequency distribution of
windspeed, wind direction and atmospheric stability.** This same report shail include an
assessment of the radiation doses due to the radioactive liquid and gaseous effluents released
from the unit or station during the previous calendar year. This same report shall also include
an assessment of the radiation doses from radioactive liquid and gaseous effluents to
MEMBERS OF THE PUBLIC due to their activities inside the SITE BOUNDARY (Figure 5.1.3-1)
during the report period. All assumpiions used in making these assessments (i.e., specific’
activity, exposure time and location) shall be included in these reports. The meteorological
conditions concurrent with the time of release of radioactive materials in gaseous effluents
{as determined by sampling frequency and measurement) shall be used for determining the
gaseous pathway doses. The assessment of radiation doses shall be performed in accordance
with the methodology and parameters in the OFFSITE DOSE CALCULATION MANUAL
(ODCM).

The Annual Radioactive Effluent Release Report shall also include an assessment of radiation
doses to nearby uraniumn fuel cycle sources (including doses from primary effluent pathways
and direct radiation) for the previous calendar year to show conformance with 40 CFR Part
190, Environmental Radiation Protection Standards for Nuclear Power Operation. Acceptable
methods for calculating the dose contribution from liquid and gaseous effluents are given in
Regulatory Guide 1.109, Rev. 1, October 1877.

The Annual Radioactive Effluent Release Reports shall include a list and description of
unplanned releases from the site to UNRESTRICTED AREAS of radioactive rnaterials in
gaseous and liquid effluents made during the reporting period.

The Annual Radioactive Effluent Release Reports shall include any changes made dur'ng i
reporting period to the OFFSITE DOSE CALCULATION MANUAL {ODCM), as well as het'og
of new locations for dose calculations and/or environmental monitoring identified by the land
use census pursuant to Control 3.12.2.

6.13 OFFSITE DOSE CALCULATION MANUAL (ODCM)

See Technical Specification 6.13.

*%in lieu of submission with the Annual Radioactive Effluent Release Report, the licensee has
the option of retaining this summary of require¢ meteorologica! data on file,in a file that shall
be provided to the NRC upon request.
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6.15.1 Licensee-initiated major changes to the radioactive waste treatment system
(liquid and gaseous):

a. Shall be reported to the Commission in the Annual Radioactive Effiuent Release
Report for the period in which the gvaluation was reviewed by the Site Review
Committee. The discussion of each change shall contain:

1. A summary of the evaluation that led to the determination that the
change could be made in accordance with 10 CFR 50.59;

2. Sufficiert detailed information to totally support the reason
for the change without benefit of additional or supplemental information;

3. A detailed description of the equipment, components, and processes
involved and the interfaces with other plant systems;

4. An evaluation of the change which shows the predicted releases of
radioactive materials in liquid and gaseous effluents that differ from
those previously predicted in the license application and amendments
thereto;

5. An evaluation of the change which shows the expected maximum
exposures to a MEMBER OF THE PUBLIC in the UNRESTRICTED AREAS
and to the general population that differ from those previously estimated
in the license application and amendments thereto;

6. A comparison of the predicted releases of radioactive materials, in liquid
and gaseous effluents, to the actual releases for the period prior to
when the changes are to be made;

7. An estimate of the exposure 10 plant operating personnel as a result of
the change; and

8. Documentation of the fact that the change was reviewed and found
acceptable by the Site Review Committee.

b. Shall become effective upon review and acceptance by the SRC.
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SNPS-1 ODCM
PART Il
SECTION 1
INTRODUCTION

The purpose of this manual is to show the calculational methodology and parameters used to
comply with the Radiological Effluent Controls (REC, Part 1) of the ODCM.

Section 2 establishes methods to calculate the Liquid Effluent Monitor set point and the
Gaseous Effluent Monitor set points in order to comply with REC Sections 3.11.1.1 and
3.11.2.1, respectively.

Section 3 establishas dose calculationa! methods for liquid and gaseous effluents. The liquid
effluents dose calculation methods are used to show compliance with REC Sections 3.11.1.2
and 3.11.1.3. Fer liquid pethways, the dilution factor is one (1.0] (only service water pumps
are discharging)

The gaseous uffluent dose: calculation methnas are used to show complisnce with REC
Sections 3.11.2.1, 3.11.2.2, end 2.11.2.3. The stmospheric dispersion and deposition
factors used in calculation methods were calculated based on onsite meteorological data for
the 2-year period of October 1, 1873 through September 30, 1975.

Regulatory Guide 1.109, Rev. 1 (October 1877}, Methodology and Parameters, were used in
Method 2 (the Backup Method) dose rate and dose conversion iactors.

Tables 3.5-10, 3.5-12 and 3.5-13 are incorporated only for future use if there is 8 change in
the land use census which requires considering any combination of cow’s milk and meat
pathways.

Section 4 identifies the receptor locations which represant critical pathway locations, water
dilution, stmospheric dispersion, and deposition factors used in calculation Method 2. Table
4-1 summarizes the above factors for the gaseous effiuent pathways.

Section 5 indicates locations at which environmental sampling may be conducted.

Section 6 sddresses the Interlaboratory Comparison Program.

BN1-11600.02-92 .11 LIPA Revision 1 - February 1883



SNPS-1 ODCM

PART 1l
SECTION 2

SET POINTS

2.1 LIQUID EFFLUENT MONITOR SET POINTS (Compliance with Section 3.11.1.1 of the
Radiological Effluent Controls (REC, Part 1 of the ODCM).

The radionuclide concentrations released via liquid effluents to unrestricted areas shall be
imited to the concentrations specified in 10CFR20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble gases. For dissolved or entrained noble
gases, the total concentration shall be limited to 2 x 10 pCi/ml.

The set points of the effluent monitors are dependent on service water as follows:

. I The service water flow rate with the service water system composed of one
reactor building service water pump, having a capacity of 8600 gpm.

2 Flow rates of effluents from tanks and/or yard piping drain sump.

< Individual concentrations of gamma emitters (other than dissolved or entrained
noble gases) and Sr-89, Sr-90, Fe-55, and H-3; and the total concentration of
dissolved or entrained noble gases and gross concentration of the alpha
emitters in the liquids to be discharged.

4. Maximum allowable concentration of 2 x 10* xCi/ml for the total concentration
of dissolved or entrained noble gases and maximum permissible concentrations
(MPCs) of other gamma emitters, Si-89, Sr-90, Fe-55, H-3, and alpha emitters
in the effluents as specified in 10CFR20, Appendix B, Table I, Column 2 for an
unrestricted area.

NOTE: Precautions should be taken to assure that the service water system
flow rate used in determining the set point remains constant during
the period of discharge. If the service water flow rate during
discharge becomes less than the flow rate that was used in
calculating the discharge set point, the discharge must be terminated
and a new set point calculated.

Reactor building salt water drain tank contents are released to the environment continuously.”
The discharge waste sample tanks, recovery sample tanks, and yard piping drain sump
contents will always be released to the environment as batch processes.

" The final release and draining of the water in the Spent Fuel Storage Pool through
the Reactor Building Salt Water Drain Tank via the continuous release path and
1D11-PNL-079 to the Long Island Sound shall be considered a batch release and
treated as such. Final draining of the SFSP shall be the only occasion for use of the
Salt Water Drain Tank in a batch release mode.

BN1-11600.02-92 1.2.1-1 LIPA Revision 1 - February 1993
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For batch a5 well &5 continuous releases, the sexpling and analysis program shall
be 1o accordance with the minimus requirements of REC Table &.11.1.1.1-1. Spec-
ifically, the asnalysis program will 4nclude the determination of gross alphs
concentration of the alpha emitters. In sddition, 4t will include isotopic anal-
ysis for determination of 4ndividusl concentrations of principal gamma emitters,
and the specific redionuclides, Sr-89, Sr-%0, Fe-55, and B-3. It will also include
the determination of total concentration of the dissolved and entrained moble gases
(grumma emitters) 4o the liquids. The concentrations of individual gamma emitters
are determined by gamms spectral asnalysis of 1) the batch sample grior to its
release for the batch relesses and 2) the monthly grab sasple for continuous
veleases. For gross alpha and the specific radionuclides Sr-89, 5r-90, Fe-55, and
E-3, 4f analysis cannot be performed prior to discharge, then the following concen~
trations are used in the monitor set point calculations:

Cross Alpha ané E-3

Gross alphs concentration and E-3 concentrations as determined by avalysis of the
previous monthly composite sample for batch releases. For continuous Teleases

gross alphs and B-3 concentrations are determined by analysis of previous monthly
gradb sanple.

S$r-85, Sr-90, Fe-33

Individual concentrations sre determined by analysis of the previous quarterly
composite sazple for batch relesses. For continuous releases the individual
concentrations are detercined by analysis of the previous quarterly grad sample.

Representative Sarples

Representative composite samples utilized in determining the concentrations of EB-3,
€r-89, Sr-90, Fe-55, and the gross alpha concentration both for batch and contin-
uous relesses,and in determining the concentrations of gamzs emitters (excluding
dissclved and entreined mnoble gases) for continuous releases are obtained in
accordance with the method stated for obtaining such sasples 4in the REC Table
&.11.1.1.1-1.

The tank contents are recirculated prior to obtaining sazples for analysis. The
pinizum recirculation time tr shall be:

t, = 2v
I
T

vhere:

v = the volume of liquid 4n the tank to be sampled

ft = the recirculation flovw rate being used to mix the tank contents.
For the yard drain sump, the above methodology will be used unless it can be
deternined that there has been no condensate storage tank overflow events since the
last batch release. Although designated a batch release, there may be times when
nen-contacinated yard drain runoff to the sump will occur during the discharge

pericd. This input will not increase the discharge concentration.
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The above methodology will ensure that a representative sample will be obtained for batch
releases.

Set Point Philosop!

The philosophy of the set points will be based on the sum of the ratios of isotopic
concentrations to MPCs being less than 1 for discharges into unrestricted areas. Specifically:

-.&.o_io,,,,,é Cs - Ce - Ce
MPC, MPC, MPC, MPC, MPC,
(2.1.1)
+ C. * Ct C" Sl
MPCy MPC, MPC,,
where:
o, C. = Concentration of the individual gamma emitting radionuclides
identified WCi/ml)

- = The gross aipha concentration (WCi/ml)
Ce = The total concentration of dissolved or entrained noble gases WwCi/mi)
C. = The Sr-89 and Sr-80 concentrations wCi/mi)
- = The H-3 concentration WCi/mi)
Cee = The Fe-55 concentration wCi/ml)

MPC, = MPC, MPC, ....., MPC,, MPC,, MPC;, MPC,, MPC,, MPC,,

= the maximum permissible concentration of the respective radioisotope i
wCi/ml) from 10CFR20, Appendix B, Table Il Column 2. For dissolved or
entrained noble gases, the maximum allowable concentration (MPC,) will be
2.00E-04 WCi/ml). For gross alpha, the MPC assumed will be 3.00E-08

wCi/ml).

if the C/MPC calculated is greater than 1, then no release is possible. The normalization
factor (as defined in Section 2.1.1) must be greater than 1 to permit releases. To permit
releases, this factor can be increased to a value greater than 1 by increasing dilution flow F,
(by running more service water pumps in the applicable discharge structure), and/or
decreasing the effluent flow rates f,, f,, etc. (defined in Section 2.1.1), and recalculate C/MPC
using new C, in Equation 2.1-1.
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2.1 mmwmmw
Disch $asts Samels Tanks s Tani YARD Piping Drai
Sump

The function of this monitor set point is to ensure that the sum of the ratios of the discharge
concentrations to the MPCs of the corresponding radionuclides of the discharges monitored
by this monitor and other liquid waste discharges, if any, does not exceed 1. if the monitor
count rate is higher than the calculated set point, the radiation monitor will terminate the
release.

A sample is taken from any of the following tanks or sump which is to be discharged slong
with any streems which are in the process of being discharged.

1. Discharge waste tanks
2. Recovery sample tanks
3. Yard piping drain sump
4 Reactor building salt water drain tank

Only one of the first three items above is discharged at any one time, which can be combined
with releases from item 4,

Obtain the service water flow rate from the control room (see NOTE in Section 2.1).
Define Normalizing factor

F = [fp, + f. + F.l

‘08
N

I (Cofp + Cf)
=11 ]
MPC,

An isotopic analysis of each sample is performed. This snalysis includes isotopic analysis for
gamma emitters; gross alpha emitters; total dissolved or entrained noble gas: »; vnd Sr-89,
Sr-80, Fe-55, and H-3. This should be done for all monitors.

Then the set point (NOTE: the background (cpm), if it can be determined, is also added to the
set point value. If, however, it cannot be determined, it is considered as zerc) for detector
RE-13 is calculated as:

N

S, s F'IC,E {cpm)
i=1
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SNPS-1 ODCM

concentration of radioisotope (i) (wCi/ml) in any of the following tanks or sump
that is to be discharged:

1. discharge waste tanks
2. recovery sample tanks
3. yard piping drain sump

Discharge flow rate (gpm) from sny of the following tanks or sump that is to
be discharged:

1. discharge waste tanks

2. recovery sample tanks

3. ysard piping drain sump.

{(Maximum design discharge flow rate = 150 gpm)

Reactor building salt water drain tank concentration of radioisotope(i) Ci/ml)

Reactor building salt water drain tank discharge flow rate (gpm). (Maximum
design discharge flow rate = 100 gpm)

Total service water flow rate (gpm)

Gamma counting efficiency of RE-13 for radionuclide (i) (cpm/uCi/ml). Figure
2.1-1 shows the energy response. For non-gamma emitters, E =0.

Safety factor

MPC . is defined in Section 2.1. The above calculation is made for each batch to be released.

After each batch release, the high alarm set point should be reset as closs to the background
#s practical to prevent spurious slarms and yet assure an alarm should an inadvertent release

ocCur.
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The function of this monitor set point is to ensure that the sum of the ratios of the discharge
concentrations to the MPCs of the corresponding radionuclides of the discharges monitored
by .his monitor and other liquid waste discharges, if any, does not exceed 1.

if the monitor count rate is higher than the calculated set point, the radiation monitor will
alarm in the control room.

A sample will be taken from the reactor building salt water drain tank discharge, along with
individual samples of any of the following streams which may be in the process of being
discharged:

1. Discharge waste sample tanks
2. Recovery sample tanks
3. Yard piping drain sump
4. Spent Fuel Storage Pool

in the case of continuous release, samples will be taken as per requirement REC Table
411.1.1.1-1.

Obtain the service water flow rate from the control room (see NOTE in Section 2.1).

The set point for continuous or batch release (see NOTE in Section 2.1.1) will be calculated
as follows:

N

S sF*| I C,E

j=1 (cpm)
where:

E = Gamma counting efficiency of RE-79 for radionuclide i (cpm/pCi/ml). Figure 2.1-
2 shows the energy response. For non-gamma emitters, E = 0

All other parameters are as defined in Section 2.1.1.

When the tank operates in a batch mode, the above calculation is made for each batch to be
released.’

The final release and draining of the water in the Spent Fuel Storage Pool through the
Reactor Building Salt Water Drain Tank via the continuous release path and 1D11-PNL-
079 to the Long Island Sound shall be considered a batch release and treated as such.
Final draining of the SFSP shall be the only occasion for use of Sait Water Drain Tank
in @ batch release mode.

BN1-11600-02-92 11.2.1-6 LIPA Revision 1 - February 1993
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After each batch releas Jr continucus release period, the high alarm set point should be reset
as close to the background as practical to prevent spurious alarms and yet assure an alarm
should an inadvertent release occur.

2.1.3 [No Longer in Use]

BN1-11600.02-92 1.2.1-7 LIPA Revision 1 - February 1993
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SNPS-1 ODCM

2.2 GASEOUS EFFLUENT MONITOR SET POINTS (Complisnce with Section 3.11.2.1 of the
REC) .

The high slarm set point for the Station Ventilation Exhaust Monitor (RE~42) is set
4n sccordance with the dose rate limit for nmoble gases at the site boundary spec-
4fied in Section 3.11.2.1 of the REC:

Less than or equal to 500 mrem/yr to the total body and less than or equal to
3000 mrem/yr to the skin.

The set point for this monitor will be determined based on the lower of the two set
points calculated for: 1) the total body dose rate and 2) the skin dose rate,
calculated respectively in Sections 2.2.]1 and 2.2.2.

BX1-11600.02-92 11.2.2~1 Revision 17 = May 199!
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The methodology of multiplying the observed cpm by the calculated scale factor will be
used to obtain the set point in the range where the detector response is linear with changes
in nuclide concentration. In the non-linear region, appropriate correction as derived from
Figures 2.2-2 will be made.

2.2 fflyen nitor High Alar i r i il
Monitor (RE-42)

2.21.1  Gaseous Effluent Monitor High Alarm Set Poing for Station Ventilation
Exhaust Monitor (RE-42) Based on | |

1. Thenet count rate {excluding background), CR {cpm). of the Station Ventilation
Exhaust Noble Gas Radiation Monitor is given by:

CR = 10° * CiKr-85)*E(Kr-85) (cpm)

where:

detector efficiency (cpm/uCi/cc) for RE-42 for Kr-B5 as
provided in Figure 2.2-1. The linearity response for
RE-42 is shown in Figure 2.2-2.

E(Kr-85)

2.  The noble gas total body dose rate is calculated using the following equation:

DR(Kr-85) = X/Q*V *DFB (Kr-85) * C (Kr-85) {mrem/yr)

where:
DR(Kr-85) = predicted dose rate for (Kr-85) (mrem/yr),

X/Q = annual average X/Q (sec/m?) at 366 meters NNE due to
releases via the station ventilation exhaust point (6.6E-07
sec/m?),

DFB(Kr-85) = total body dose rate conversion factor (mrem/yr/pCi/m?®),
from Table 2.2-1,

Ci(Kr-85) = isotope release concentration (pCi/cc) "sampling not
required”,

Vv = station ventilation exhaust rate (cc/sec). (Maximum exhaust
rate = 1.73E+ 0B cc/sec (3.66E+05 cfm).)

BN1-11600.02-92 1.2.2-2 LIPA Revision 1 - February 1993
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3.  The isotopic release activity concentration is normalized to a total body dose
rate of 500 mrem/yr by multiplying by the following normalizing factor:
Fs = 500/ DR (Kr-85)
4. From the above, the set point (see NOTE in Section 2.1.1) based on total body
dose rate can be calculated as follows:
8%, S08°F,*CR = . " -85)* 10° {cpm)
X/Q * V * DFB(Kr-85)
where:
B
S.: = high alarm set point that results in a total body dose rate of less than
500 mrem/yr,
Fe =  normalization factor (unitless),
CR = station ventilation exhaust noble gas radiation monitor count rate (cpm),
and
0.8 = safety factor.
2.2.1.2 Gaseous Effluent Monitor High Alarm Set Point for Station Ventilation Exhaust
Monitor (RE-42) Based on Noble Gases Skin Dose Rate
1. The net count rate (excluding background), CR (cpm), of the station ventilation
exhaust noble gas radiation monitor is given as noted in Section 2.2.1.
2. The noble gases beta and gamma skin dose rate is given the following
equation:
DR{Kr-85) = X/Q *V * K(Kr-85)* C(Kr-85) el
sim
where:

DR(Kr-85) = predicted dose rate for Kr-85 (mrem/yr),

BN1-11600.02-82 11,2.2-3 LIPA Revision 1 - February 19983
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X/Q ennual sversge X/Q (sec/m®) st 366 meters NNE due to relesses
via the station ventilation exhaust point, (6.6E-07 sec/m?),

K({Ks-85) skin dose rate conversion factor (mrem/yr/pCi/m®), from

sim Table 2.2-1,

C(Kr-85) isutope releass concentration {pCi/cc) sampling not required,

\Y station ventilation exhaust rate (cc/sec). (Maximum exhaust
rate = 1.73E+ 08 cc/sec (3.66E +05 cfm).)

3. The isotopic release activity concentration is normalized to 8 skin dose rate of

3000 mrem/yr by multiplying by the following normalizing factor:

Fs = 3000/ DRIKr-B5)

4, From the above, the alarm set point (see NOTE in Section 2.1.1), based on skin
dose rate, can be calculated as follows:

®
s‘z < 0-8 o F. » CR = - a - s ” ‘cm)

where:

BN1-11600.02-92

X/Q *V*K,, (Kr-85)

high slarm set point that results in a skin dose rste of less than
3000 mrem/yr (cpm),

normalization factor {unitiess),

station ventilation exhaust noble gas radiation monitor count
rate (cpm), and

safety factor.

1.2.24 LIPA Revision 1 - February 1983
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PART I
SECTION 3

DOSE CALCULATION METHODS

This section presents the calculational specifics requn 2d to demonstrate compliance with the
following Radiological Effluent Controls (REC, Part | of the ODCM; sections:

3.11.1.2 - Liquid Effluent Dose Calculation

3.11.1.3 - Operation of Liquid Radwaste Treatment System

3.11.2.1 - Gaseous Effluent Dose Rate

3.11.2.2 - Noble Gas Air Dose

3.11.2.3 - Gaseous Effluent Dose From Radioiodines, Tritium, and

Radionuclides In Particulate Form

Calculation methods are based on the equation and calculational methods described in
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10CFRS0, Appendix I."

Two methods are provided for each analysis. The first method is the method used by the
computerized radiation monitoring systemn. Method 2 is a backup hand calculational method
to be used only if the computer is not functional.

The Annual Effluent Release Report is produced and the land use census is evaluated using
NRC codes which implement Regulatory Guide 1.109.

BN1-11600.02-92 11.3.0-1 LIPA Revision 1 - Feb 1983
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3.1 LIQUID EFFLUENT, DOSE CALCULATION

To comply with Section 3.11.1.2 of the REC, the liquid effluents released to unvestricted
greas shall be limited:

1. During any celendar quarter to fess than or equal to 1.5 mrem to the total body
and to less than or equal to 5 mrem to eany organ.

- B During any calendar year to iess than or sequel to 3 mrem to the total body and
to less than or equal to 10 mram to any organ.

The site boundary for fiquid effluents is shown in Part | Figure 5.1-3. The liquid radwaste
system model is shown in Figure 3.1-1 with corresponding flow disgram shown in Figure 3.1-
1A. The proposed liquid radwaste system models are shown in Figures 3.1-2 thru 3.1-7 with
their corresponding flow diagrams given in Figures 3.1-2A thru 3.1-7A. Details of the
propsoed phases of the decommissioning changes are defined in Table 3.1-3.

3.1.1 Method 1: (Computerized Method)

The equations which follow are used by the computer software to calculate the offsite doses
due to release of liquid redwaste. For this dose celculation the actual concentration to be
discherged by isotope, the total volume of liquid to be discharged, and the number of service
water pumps running, supplied by the operator, shall be used.

The software computes the isotopic relesses by multiplying the lab measurernents by the
volume of the liquid to be released:

Q = 3.785x 10*'V q
where:
Q = totsl inventory of isotope i in the liquid to be released (Ci)

= concentration of isotope i in the liquid to be discharged (as measured in
iaboratory) WCi/cc)

Vv = volume of liquid to be discharged (gsiions)
3.785 x 10* = [(CijpCi) (cc/gal)]

The dose equations which follow are from Regulatory Guide 1.108, with minor modifications.
They are employed for the computation of dose from any single batch discharge (continuous
discharges sre handled as batch discharges in the computerized method). Weekly and
quarterly cumulative doses are also calculated and stored in data files for reporting.

(a) QOrgen Dose Due to Ingestion of Salt Water Figh
R™"™ = §7.4/(K, + 0.930 K;) U™ I Q, B™ DFi e’
» ®  part+l "
for service water

BN1-11600.02-82 n.3.11 LIPA Revision 1 - Feb. 1893



where:
A
L
U™ =
K” =
Q =
DFl,, =
A. =
57.4 =
0.930 =
part+| =

ENPS-1 ODCM

dose to organ j of individual in age group & due to ingestion of fish
contaminated with particulates and radioiodines (mrem) (Ref. Reg. Guide
1.109, with the following special values:

© F (flow rete of liquid effluent) is represented by product K, * Forem
[ft*/sec), where K, is the number of pumps of system m operating and
F oo m 18 the flow rate per unit pump. For the reactor building service
water system, m=2;
®Foe: = 8,600 [gpm] = 19.186 [ft*/sec])
© Fpues = 8,000 [gpm] = 17.82 [ft¥/sec]
© M, (mixing ratio 8t the point of exposure)
= 1.0 if service water is in use.

© D,, (dose factor) = DFl,, (see below)
© 1, (transit time required for nuclides to reach the point of

exposure) = 24 [hr] (see pg 1.109-1 2 of the Regulatory Guide)

fish consumption rate by individual in age group 8 {kg/yr] tfrom Table E-
& of the Guide, for maximum individual)

number of pumps of system m operating

total activity of isotope i released [Ci], from above
Bioaccumulation factor for saltwater fish (pCi/kg)/ (pCifiter)] (from
Table A-1 of the Guide)

dose conversion factor for nuclide i to organ j of individual
in age group a due to ingestion imrem/pCi ingested] (from Tables E-11
through E-14 of the Guide)

radionuclide decay constant [hr'] (from Table 3.1-1)

1100/F s = 1100/19.16 [(pCi/2)/(Cilyr)] for reactor
building service water

Fm,),Fm.z

68 particulates and 5 iodines in the summation sign

(b) memmmmmm
Re™ = §57.4/(K, + 0.8930 K;) U™ I Q, B™ DFi e

- part+i .

for service water

BN1-11600.02-92
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where:

R®™ = dose to orgen j of individual in age group 8 due to the

. ingestion of saltwater invertebrate contaminaied with radiosctive
particulates and iodines [mrem) (Ref.: Reg. Guide 1.109 Eq. A-3
with the special values identified in the fish-ingastion equation
above)

B~ = Bioaccumulation factor for saltwater invertebrate

. lpCi/kg)/(pCifiter)] {from Table A-1 of the Guide)

U™ = invertebrate consumption rate by individual in age group &
. Ikg/yr] (from Table E-5 of the Guide, jor maximum individusl)

(c) Tota! Body Dose From Shoreline Deposits
| and = 82.9/(K, + 0.930K,) U™ I Q DFG, J1-e* b service water
A

ot ®  part+l|

where:

R™ = total body dose to individus! in age group a from shoreline de-
— posits [mrem] (Ref.: Reg. Guide 1.102 Eq. A-7 with the follow-

ing special values:

° Fifiow rate of liquid effluent) is represented by the
product K, *F,... . [ft*/sec], where K is the number of
operating pumps of system m and F,,, .. is the flow rate per
unit pump

For the reactor building service water system, m=2;

® Fomes = 8,600 [gpm] = 19.16 [ft'/sec]

® M, (mixing ratio) = 1.0 if service water is in use

° W (shore-width factor that describes the geometry of the
exposure) = 0.5 for ocean site (from Table A-2 of the
guide)

© 1, (transit time from source to shoreline) = O (see Reg.
Guide pg 1.109-68, for Eq. A-7)

© T, (radionuclide half life, days) = 0.693/(244) where
0.693 = log,2 and A is the decay constant in [hr')

° D = DFG, (see below)

e shoreline exposure time for individual in age group 8 [hr/yr] (from
Table E-5 of the Guide, for maximum individual)

BN1-11600-82 1.3.1-3 LIPA Revision 1 - February 1983



DFG, =

829 =

=
0.830 =
part +|

(d) i

SNPS-1 ODCM
number of pumps of system m operating
total sctivity of isotope i released [Cil, from above

total body conversion factor for standing on contaminated
ground (shore) [(mrem/r)/(pCi/m?)] (from Table E-6 of the guide)

time period over which accumulation is evalusted (15 years, or 1.314
x 10°® hours)

110,000W (TA) Fos (pCi7NACilyr)]

110,000 x 0.5 x (0.683/24)/19.16 for reactor building service water
Fm.l” g 2

= 68 particulstes and 5 iodines in the summation sign

reli

R*™* = B2.9/(K, + 0.930K,) U™ X Q DFG, 12D

o, .

*®  part+l A

for service water

where:

R“O =

o e

DFG,; =

skin dose to individual in sge group & from shoreline deposits
[mrem]; (Ref.: Reg. Guide 1.108 Eq. A-7 with the special vaiues
listed for the total body dose)

skin dose conversion factor for stending on contaminated ground
(shore) [(mrem/hr)/(pCi/m*)] (from Table E-6 of the Guide)

Other parameters are as defined earlier for the total body dose from shoreline deposits.

(e} Jota!l Doses

The individus! dose components described in items (a), (b), (c), and (d' sbove are
summed in the following way for the computation of total doses:

R, =
Ru =
Ruve =

BN1-11600-92

R"'h + nnh

L »”
R™ ™ 4 R™™ 4 R™"
wh.e -l s -t
NM
L
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where:

R.. =

Rae =

and

Ruve =

SNPS-1 ODCM

total dose to organ j (exclusive of the total body) of individue! in age
group @ due to the ingestion of fish and invertebrate (mrem)

total dose to the tots! body of individual in age group & due
to the ingestion of fish and invertebrates, and direct radiation from
shoreline deposits

total dose to the skin of an individua' in age group @ from
shoreline deposits (mrem).

3.1.2 Method 2: (Backup Method)

The dose contributions for the total reiease period shall be calculated for gll radionuclides
identified in liquid effiuents released to unrestricted areas using the following expression:

N M

D' = I lA, ..‘A“ ch'l (3.1"’
i=1 !

where:

Dr = the cumulative dose or dose commitment (mrem) to the total body or an

organ from the liquid effiuents for the total release period
M
I At
=1

At, = the length of the £, release period over which C,, and F, are sveraged
for all liquid released (minutes),

Cu = the average concentration of radionuclide C, in undiluted liquid effluent
during release period At, from any liquid release WCi/cc),

A, = the site-related ingestion dose or d v ~t.suritment factor to the total
body or any organ for each identifies princips: j@mmas and beta emitter
listed in Table 3.1-2 (mrem/min per pCi/cc), see Appendix A for
derivation

F, = Undiluted liguid effiyent fiow rate

FM, :
F, = total service water flow rate
M, (Mixing factor) = 1.0 if service water only is in use
BN1-11600-82 1.3.1-5 LIPA Revision 1 - February 1993




SNPS-1 ODCM

The tota! dose from liquid effluents from all discharges, D, . is:

Dy.‘.Dm+D‘+D‘+D.

where:
Do s
D‘ w
Dy =

Dose contribution from discharge waste sample tanks as csiculsted in
Equation 3.1-1

Dose contribution from recovery sampie tanks as calculsted in Equation
3.1-1

Dose contribution from reactor building sait water drain tank as
calculated in Equation 3.1-1

Dose contribution from yard piping drain sump as calculated in Equation
3.1-1,

If the calculated total dose exceeds the limit specified in Section 3.1, consult REC Section

3.11.1.2.

BN1-11600.02-82
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SKPS-1 ODCM
TABLE 3.1-1
DECAY CONSTANTS (1/hr)

Redio- Radio-

nutlide Constant nuclide Constant -
H-3 €.408E-06 Ru-103 7.300E-04
c-14 1.378E-08 Ru-105 1.600E-01
Ka-24 &.600E-02 Ru-106 7.B00E-D5
P-32 2.000E-03 Ag-110m 1.100E-04
Cr-51 1.044E-03 Te-125m §.000E-04
Mn-54 §.252E-05 Te-127m 2.600E-04
Mn-56 2.700E-01 Te-127 7.400E-02
Fe-55 2.930E-05 Te-125m 8.600E-04
Fe-59 €.4B0E-04 Te-128 §.900E-01
Co-58 &, 06BE-04 Te-131m 2.300E-02
Co-60 1.501E-0% Te-131 1.700E+00
Ni-£3 g.600E-07 Te-132 €.900E-03
Ni-€5 2.700£-01 1-130 5.600E-02
Cu-64 5.400E-02 1-131 3.593E-03
In-65 1.1B4E-04 1-132 3.000E-01
2n-£9 7.296E-01 1-133 3.334E-02
Br-B3 2.900E-01 1-134 7.8900E-01
Br-84 1.300E+00 1-135 1.100£-01
Br-B5 1.445E401 (s-134 3.B52E-05
Rb-BE 1.500£-03 Cs-136 2.203E-03
Rb-BE 2.400E400 Cs-137 2.635E-06
Rb-BS 2.700E+00 (s-138 1.300E+00
Sr-8% §.724E-04 Be-139 §.000E-01
Sre80 2.776E-06 Ba-140 2.257£-03
Sr-91 7.3008-02 Ba-141 2.300E+00
Sr-82 2.600E-01 Ba-142 3.900E+00
Y-90 1.1008-02 La-140 1.700E-02
Y-51m £.3008-01 Le-142 4.500E-01
Y-81 &.%00E-04 Ce-141 B.B92E-04
Y-82 2.00E-01 Ce-143 2.100E-02
Y-83 €.B00E-02 Ce-144 1.015E-04
1r-95 4,392E-04 Pr-143 2.100E-03
1r-97 4.100E-02 Pr-144 2.400E+00
Kb-§5% 8.200E-04 Nd-147 2.600E-03
Mo-99 1,000£.02 ¥-187 2.900E-02
Tc-85m 1.200E-01 Np-235 1.200E-02
Tc-101 2.300E+00
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S,... 3-1 ODCM
TABLE 3.1-2
ADULT DOSE RATE CONVERSION FACTORS™, A,

FOR (FISH AND INVERTEBRATE) INGESTION PATHWAY

imram/min per pCi/cc)

H-3 (1) 4 6E-03 4 6E—-03 4.6E-03 4 6E-03 4 6603 4 6E-03
c-14 24E4+02 4. 7E+O1 4.7E+O 47E+01 4.7E4+01 4.7E4+01 476401
F-18 1.2E-05 . 1.4E-06 - “ - 3.7e-07
NA-24 2.56-03 2.56-03 2.5E-03 2.5E-03 2.5e-03 2.5E-03 2.5E-03
P32 2.6E+05 1.6E+04 1.0E404 . - - 3.0E4+04
CR-51 - - 9.0E-02 5.3E-02 2.0E-02 1.2E-01 2.2E+01
MN-54 - 1.2E402 2.2E+O - JAE+DN - 356402
MN-56 - 4 6E-03 B.1E—-04 - 5.8E-03 - 1.4E-01
FE-55 B.3E+02 5.8E+02 1.4E402 - - 3.2E402 3.3E4+02
FE-59 1.3E4+03 3.1E403 1.2E4+03 - - 8.6E4+02 1.0E404
CO-58 . 9. 8E +00 2.2E+01 - - 2.0E402
CO-60 - 2.BE+01 6.3E + 01 . - - S5.4E4+02
NI-63 8.1E4+02 5.6E+01 2.7E4+01 - . - 1.2E4 01
Ni-65 4.8E-03 €.2E--04 2.9e-04 - - - 1.6E--02
Cu-64 - 9.6E-01 4 5e-01 - 2.4E400 - B8.2E+01
IN-65 2.7E403 8.4E+03 3.BE+03 - 5.6E403 - 5.3E403
ZN-69M 1.7E4 00 3.3E+00 2.2e-01 - 2.1E+00 - 4 9E-01
BR-83 - - 1.1E-086 - - - 1.6E-06
BR-84 - - 2.7E-17 - E -

RB-86 - 9.8E+00 4 6E+00 - . - 1.9E+00
SR-89 B.1E+ 01 - 2.3E4+00 B - - 1.3E4 01
SR-90 2.0E403 - 50E402 - - - 5.8E+01
SR-91 2.6E-01 - 1.0E-02 - - - 1.2E400
SR-92 1.2E-03 - 5.3E—-05 B - - 2.4E-02
Y-90 7.6E-02 - 2.1E-03 - - - 8.2E+02
Y-91m 1.96-12 - 7.2E-14 - E . 5.4E-12
Y- 1.4E400 - 3.96-02 - - - 8.0E+02
Y-92 7.9E-05 - 2.3E-06 - - - 1.4E400
Y-93 5.4E-03 - 1.5E-04 - - - 1.86+02
ZR-95 2.6E-01 8.3E-02 5.6E-02 - 1.3E-01 - 2.6E+402
BN1-11800-118 10of3 Revision 3 - December 1983



€861 49Quacag - { wOiSiAdy £ 302 S11-00911-Inu

20430y - 20-31°2 - £0-35"y 20-39°¢ 20-31°6 Col-dd
20+36°6 - 10-36°¢ - 16391 00+32°1 00+36°2 ¥pi-1)
20+39°1 - £€0-36"1 - pO-16"¥ 00+38°Y £0-30'9 £¥i-10
20¢3° 1 - 20-3L°} - £0-32°y 20-3L¢ 20~35°S ivl-32
$0-36°8 - - - 60-31°¢C 80-32"1 80~3£°2 2vi=vl
20+3c™9 - - - £0-3C"2 £0-39'8 20341 ovi-¥1
10+3€°S 20-38°1 20311 - 00+3L°1 20~32°¢ 10¢39°2 Ovli-ve
90-3%"1 0iI-3¢°¢ ol-3r'S - 80-39°2 01-38°S L0-31°8 6E1-ve
02-30°¢ 91-32°S SI-32°% - GI-3p'E S1-30°¢ $1-19°¢ 8e1-5)
00+38°¢ 10+32°2 1043279 - 20431 20+30°2 20+35°1 (£1-%)
00+30°S 00+3C°¢C 10302 - 10+32°¢C 10+38°y 1043171 9€1~5)
00+3L°y 10¢36°2 10+39°8 - 20432°2 20432°2 20+31°1 $E1-S2
20-30°6 - 10-3€" 1 00+3€°§ 20-30°¢ 20-31°8 20~31°¢ SC1-1
21-32"1 - 60-32°2 80-39"2 0l-36"y 60-39"1 0I-31°S pel-1
10-39'8 - 00+3L°1 20+3%° 1 10-36°2 10-39°6 10-3$°S cci-1 -
S0-31°9 - ¥0-32°S 20-31°1 pO~31°1 yo-3C°¢€ p0-32°1 2€1-1
00+32°1 - 00+31°8 £0+35°1 00+3L°2 00+3L"Y 00+3E°C Ic1-1
10-3°y - 10-36"¢ 10+32°y 10-30°¢2 10-30°§ 10-32°1 ocL-1
10+32°8 - 10¢32°1 00+30°2 00+3L°1 00+3L° 1 00+3L°2 2€1-11
02-36"1 - 61-3L°S 61-31"1 02-31y 02-38°S 61-3€C°1 i~
10¢3%°9 - 00+35°9 00+30°1 10-39°S 10-38°9 00+3€°1 WIEI-1L
80-30'2 - (0311 80-31°2 60-35°9 80-30"1 80-1L°2 621-11
10435 ¢ - 10¢32°9 00+31°§ 00+3¥°2 00+19°§ 10435°1 W621-134
00+30°2 - 10-301 20381 £0-30°S £0-36"8 20-35°2 (21711
10+30°¢C - 10+432°E 00+3E°2 00+31°1 00+31°C 00+36°8 WeZi-il
10+30°1 - 103" 1 00+30° 1 10-32°y 00+3€°1 00+35°¢€ WS21-11
20+32°1 00+3S°E - 20-31°1 00+38° 20358 00+35° ¥ ¥21-4S
£0+3L°6 - 10+3L°y - 10¢30° 1 [0edn 2 10+439°2 WOLT-9V
£0+3L°1 - 10+31°S - 00+32°¢ - 10+¢39°2 901~
D0+31°2 - 20-35"¥ - £0-3€"1 - £0-3%°C SOL-Nd
20+30°2 - 00+39°9 - 10-1v° ¢ - 00+3L°1 gol-Niy
20-32°2 S0-38°1 U T - vO-38" ¥ 50-38°¢ S0-3€°1 W66~ 1
00+38°¢ . 00+3°¢ - W-1€ 00+39°1 - . 660
yO+I9°2 - 00+30° 9 - 00+31°2 06+30° 00+32° ¢ Sb-uN
20+3°C - £0-39°1 - IR I £0-31°1 £0-3p°§ (6-ulz
in-19 Buny Koup iy Pyoakyy Apoy ~ FETYR suoy opi | onN

{G.1802) 2-1°C 1N8wd
W00 1-SdKS



SNPS.1 ONCH

TABLF 3.1-2 (CONT'D)

Nuclide Rone Liver 1 Pody Thyroid !4:1nr1 Umg GI-LL!
NN 147 6.1£-02 7 1E-02 4.21-03 : 4. 1£-02 B 3. 48402
W-187 7. 5802 6. 3F-02 2.2E-02 - - - 2. 18401
NP-219 4,3t-04 4,2E-0f ?, 3E-0" - 1.36-04 - B.7E400

dash (-) indicates insufficient data or that the dose factor is <1.0F.20.
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Table 3.1-3

This Table summarizes the sctivities of system G-11 (Liquid Redwaste System)
decommissioning as a function of the proposed decommissioning phases and relates the
decommissioning pha. e (at its completion) to 8 representstive ODCM figure. Phases ID-1 and
1ID-2 slso show the tie-in of the G11 system to the G4 1 system (Fuel Pool cool and clesnup).
Details of the proposed phases (with the exception of decom phase O and the corresponding
ODCM Figures 3.1-1 and 3.1-1A are subject to change. The corresponding figures are,
therefore, to be regarded as "For Information Only”.

ODCM

EIGURE

11
1-1A

W Ww
wh b 3
NN

>

w w
o -
W W

>

w w
=
oo

3.1-6
3.1-6A

DECOM
PHASE MAJOR COMPONENTS TOQ BE DECOMMISSIONER

0 This figure shows the existing G-11 Liquid Radwaste System

Phase Separator Tenks (TK-107 A & B)
Evaporator Sub-system: Waste and Regenerant Evaporators
Laundry Drain Tanks (TK-020 A & B)

ol b

HA TB Floor Drain Sumps (TK-053 A & B)
Decontamination Ares Sump (TK-012)
Drywell Equipment Drain Tank (TK-048)

Rx Equipment Drain Sumps (TK-050 A & B)
Rx Floor Drain Sump (TK-056C)

Recovery Sample Tenk B (TK-0€9 B)
Redwaste Demineralizer B (DE-C01 B)
Discharge Waste Sample Tank B (TK-068 B)
Floor Drain Coliector Tenks (TK-061 A & B)

DWRNDBEEN -

ne Rx Floor Drain Sump B (TK-056 B)

Regenerant Evaporator Feed Tanks (TK-060 A & B)
Waste Collector Tank B (TK-010 B)

Discharge Waste Sample Tank A (TK-068 A)
Radwaste Filter B (FL-014 B)

Floor Drain Filter (FL-012)

ot o o o o

ne Rx Floor Drain Sump A (TK-056 A)
Drywell Floor Drain Tank (TK-048)
Radwaste Filter A (FL-014 A)
Radwaste Deminerslizer A (DE-O01 A)

Spent Resin Tank (TK-062)

- of o8 o o

o Radwaste Equipment Drain Sump (TK-071)

Radwaste Floor Drain Sump (TK-054)

Recovery Sample Tank A (TK-069 A) ©

Discharge sampling function is shifted to the remaining
Waste Collector Tank (TK-010 A)end 1D11-PNL-013 (RE-

013) in operation

B b adu
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Table 3.1-3 [Cont'd]

ODCM DECOM

EIGURE PHASE MAJOR COMPONENTS TO BE DECOMMISSIONED
3.17 Hnp-2 Alternate path to Phase IID-1:

3.1-7A Radwaste Equipment Drain Sump (TK-071)

Radwaste Floor Drain Sump (TK-054)

Recovery Sample Tank A (TK-D69A) *

Waste Collector Tank A (TK-D10A)

Discharge sampling function is shifted to Sait Water Drain
Tank (TK-180) and 1D11-PNL-0O78 (RE-O78) in operation.

‘RN
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Table 3.1-3 [Cont'd)

PHASES OF G-11 SYSTEM DECOMMISSIONING
* Existing cepability before G-11 decommissioning

PHASES O &L

COLLECTION

Fioor Drain Coliector
Tonks (TK-061 A&B)

Regenerant Liquid
Evaporator Feed

Tanks (TK-060 A&B)

Waste Collector

Tanks (TK-010 A&B)

“RQCESSING

waste Evaporstor
E-043)

Regenerant
Evaporator
E-O44a)

Fioor Drain Filter
FLO12)

Radwsste Fitters
FLO14 ALB)

Radwaste Demin.
DE-D01 ALR)

RISCHARGE

Discharge Waste
Sample Tanks
(TK-068) ALB)

Recovery Sample

Tanks (TK-0E9 ALB)

PHASE II&

Regenerant Liguid

Evaporator Feed Tanks

(TK-060 A&B)

Waste Collector Tanks

(TK-010 A&B)

Fioor Drain Filter
(FL-012)

Radwaste Filters
(FL-O14 ALR)

Radwaste Demin. A

DEDO1A)

Discharge Waste
Sample Tank A
(TK-OEBA)

Recovery Sampie Tank

A (TK-068 A)

PHASENE  PHASENC — PHASEID

Waste Collector waste Collector Recovery Sample
Tenk A (TK-D10C A)  Tank A (TKD10 A) Tank A (TK-088 A}
{Decommissioned st

end of Phase IID)
Mobile Filter and Mobile Filter and
Demineralizer Demineralizer
(Dismantied a1 end
of Phase D)

Radwaste Fitter A
FLO14 A)

Radwaste Demin.
A (DEDOT A)

Recovery Sample Recovery Sampie Recovery Sample

Tank A [TK-068 A)  Tank A (TK088 A) Tanks A (TK-068 A)
{Decommissionsd at
end of Phase ND)

LIPA Revision 1 - February 1983




FLOOR DRAIN FLOOR DRAIN
CCLLECTOR TANK FILTER
MOBILE
FILTER/DEMIN.
[MFD)
CIRCULATING
WATER TUNNEL
WASTE | DISCHARGE
EVAPORATOR WASTE TANK
l—< RE-183 >
WASTE RADWASTE RECOVERY
COLLECTOR DEMINERALIZER/ BAMPLE
TANK FILTER TANK
YARD PIPING DRAIN SUMP
REGEMNERANT
EVAZORATOR
REACTOR BUILDING]
SALT WATER
DRAIN TANK
(RBSWDT) |
10
FIGURE 3.1-1 Longo:gnumo

LIQUID RADWASTE SYSTEM MODEL
SHOREHAM NUCLEAR POWER STATION UNIT 1

OFFSITE DOSE CALCULATION MANUAL

LIPA REVISION 1, FEB. 1883
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FIGURE 3.1-1A
LJQUID RADWASTE SYSTEM MODEL
SHOREHAM NUCLEAR POWER STATION, UNIT 1
OFFSITE DOSE CALCULATION MANUAL

UPAREVISION 1, FEB. 1993




FLOOR DRAIN FLOOR DRAIN
COLLECTOR TANK FILTER
WOBILE
FILTER/DEMIN.
[MFD)
CIRCULATING
WATER TUNNEL
P DISCHARGE
WASTE TANK
WASTE RADWASTE RECOVERY
COLLECTCOR DEMINERALIZER/ SAMPLE
TANK FILTER TANK
YARD PIPING DRAIN SUMP
REACTOR BUILDING|
SALY WATER
DRAIN TANK
ﬂTlo'LAND
LON
FIGURE 3.1-2 SOUND

LIQUID RADWASTE SYSTEM MODEL

SHOREHAM NUCLEAR POWER STATION UNIT 1
OFFSITE DOSE CALCULATION MANUAL

LIPA REVISION 1, FEB. 1883




SHOREHAM NUCLEAR POWER STATION, UNIT ¢
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FIGURE 3.1-2A

UQUID RADWASTE SYSTEM MODEL
OFFSITE DOSE CALCULATION MANU’

UPA REVISION 1, FEB. 1998



FLOOR DRAIN
FILTER
MOBILE
FILTER/DEMIN.
[MFD]
CIRCULATING
WATER TUNNEL
DISCHARGE
w—d  WASTE TANK
lAO
P RE-18 ;
WASTE RADWASTE RECOVERY
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