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SNPS-1 ODCM

PLEASE NOTE

Revision 1 ~ August "983 of the LILCO, SNPS-1,

Offsite Dose Calc “.tion Manual has been tota]l{
revised from the Original - March 1983 Submittal -
Therefore, Revision 1 - August 1983 has no change bars,

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

CHANGE BARS are not used for Errata (i.e,, typos, format
changes ),

CHANGE BARS are not used in Part 1 Revision 16 since this
material is entirely new to the ODCM., They are also not
used to indicate changed page numbers in Part Il Revision 16
since all page numbers have had a 11, appended to them,

In addition, Part 11 changes are not labelled Revision 16

at the page bottom 1f the only change s & page number
appendage,

DO NOT REMOVE - KEEP IN YOUR ODCM
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PART 1 THE RADIOLOGICAL EFFLUENT CONTROLS (REC)
TABLE OF CONTENTS

ODCM REC
SECTION SECTION SUBJECT PAGE

1 - INTRODUCTION 1.1-0

2 1.0 DEFINITIONS 1.2+0

3 3.0 and 4.0 CONTROLS AND SUREVEILLANCE 1.3-0

REQUIREMENTS

4 3.0 and 4.0 BASES BASES FOR SECTIONS 3.0 and 4.0 1.4-0

5 5.0 DESIGN FEATURES 1.5+0

6 6.0 ADMINISTRATIVE CONTROLS 1.6-0
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PART 11 CALCULATIONAL METHODOLOGY AND PARAMETERS FOR
COMPLIANCE WITH THE RADIOLOGICAL EFFLUENT CONTROLS

TABLE OF CONTENTS

Rediologicel
Effluent
Cortrols

Section Subject Section Page
1 INTRODUCTION 11.1<1
2 SET POINTS 11.2.1-1
23 LIQUID EFFLUENT MONITOR SET POINTS 3L 11.2.1<1
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Yard Piping Drain Sump 11.2.1-4
2.1.2 Radiation Effluent Monitor (RE<79) High Alamm

Set Point for Reactor Building Salt Water

Drain Tank 11.2.1-6
2.1.3 Residua) Meat Removal Meat Exchanger

Service Water Outlet Monitors (RE-23A,RE-238)

High Alarm Set Points 11.2.1-7
2.2 GASEOUS EFFLUENT MONITOR SET POINTS 3.31.2:1 11.2.2-1
2.2.1 Gaseous Effluent Monitor High Alarm Set Point

for Station Ventilation Exhaust Monitor (RE-42) 11.2.2«0
2.2.1,1 Gaseous Effiuent Monitor High AY:om

Set Point for Station Ventilation Exhaust

Monitor (RE-~42) Based on Noble Gases Tota)

Body Dose Rate li.2.2-2
2.2.1.2 Gaseous Effluent Monitor High Alarm

Set Point for Stetion Ventilation Exhaust

Monitor (RE-42) Based on Noble Gases Skin
BN1-11600,02-92 114 Revision 17 - May 19§81
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ENPS~1 ODCM

PART 1
SECTION 1

INTRODUCTION

Procedural details of the Radiclogical Effluent Technical Specifications not
atcsocisted with solid radicactive vastes which were previously located in the
Station Technical Specifications (T§) have been relocated to the OUCM,
Portions of the Definitions and Administrative Controls Section of the 7§ are
also being relocated to the ODCM, and some changes to the words of these
sections of TS are being made. All the changes are made t?‘,rovidc
conformance with the requirements of Generic Letter E9-01,

Additional changer to the Radi logical Effluent Controls (Part 1, Section 3)
of the ODCM have been made to reflect the isotopic inventory and the
radicological effluent monitoring requirements appropriste to & defueled
operating condition with fuel stored in the Spent Fuel Pool.

The Plant may not be returned to an coper tional state or fuel moved back inte
the reactor vessel without modifying this ODCM, Additional changes to this
doLument may be required for decommissioning activities.

(1) NRC Generic Letter 89-01, "lmplementation of Programmatic Controls for
Radiological Effluent Technical Specifications in the Adminietrative
Controls Section of the Technical Specification and the Relocation of
Procedural Details of the RETS to the Offsite Dose Calculation Manual or
to the Process Control Program", January 31, 1989,

1.1=0 Kevisgion 17 = May 199]
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1.4 CHANNEL FUNCTIONAL TEST....vvvvvvsersrnsmnsmnsnnsnsssiniinonss o203
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DEFINITIONS

FREQUENCY NOTATION

1.6 The FREQUENCY NOTATION specified for the performarce of Surveillance |
Requirements shall correspond to the intervals defined in Table 1.1,

FUEL MANDLING OPERATION

1.7 FUEL HANDLING OPERATIONS shall be the movement of fuel over or within the Spent
Fue! 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 a1l persons who are not occupationally I
associated with the plant, This category does not include employees of the
utility, 1ts contractors or vendors. Also excluded from this category are
persons who enter the site to service equipment or to make deliveries, Thig
category does include persons who use portions of the site for recreational,
occupational or other purposes not associated with the plant,

OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.9 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the mcthoeolo?y and
parameters used in the calculation of offsite doses resulting from racdivactive
gaseous and Yiguid effluents, in the calculation of gaseous and liquid efflyent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmenta)
Padiological Monftoring Program., The ODCM shall also contain (1) the
kadicactive Effluent Controls and Radiclogical Environmental Monitoring Programs
required by Technical Specification Section 6.0 and (2) descriptions of the
information thet should be included in the Annua)l Radiological Environmental
Operating and Semiannual Radicactive Effluent Release Reports required by
Technical Specification Section 6.0.

OPERABLE « OPERABILITY

1,10 A system, subsystem, tréin, component or device shall be OPERABLE or have |
OPERABILITY when it is capable of performing 1ts specified function(s) and when
811 necessary attendant instrumentation, controls, electrical power, cooling or
seal water, lubrication or other suxiliary eguipment that are required for the
s{stem. subsystem, train, component or device to perform 1ts function(s) are
als0 capable of performing their related support function(s),

SHOREHAM « UNIT | 1.2-4 Revision 18 - May 1991
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DEFINITIONS
REPORTABLE EVENT

1.11 A REPORTABLE EVENT shall be any of those conditions specified in Section $0.73
to 10 CFR Part S0.

T DARY

1.12 The SITE BOUNDARY shall be that line beyond which the land 1s neither owned, nor
leased, nor otherwise controlled by the licensee,

SOURCE CHECK

1.13 A SOURCE CHECK shall be the qualitative assessment of channel response when the
channel sensor is exposed to @ radicactive source,

UNRESTRICTED AREA

1.14 An UNRESTRICTED AREA shal) be any area at or beyond the SITE BOUNDARY access to
which 1s not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radicactive materials, or any ares
within the SITE BOUNDARY ysed for residentia]l quarters or for industrial,
commercial, institutional, and/or recreational purposes.

SHOMEHAM - UNIT 1 ].2-% Revision 1€ - May 1991
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|

@ FINIT

| TABLE 1.1

3 ANCE FR NCY NOTAT

i

| MOTATION FREQUENCY

!

[ 5 At least once per 12 hours.

| 0 At least once per 24 hours,

; 0 At least once per 7 days,

: M At least once per 31 days,

; 0 At least once per 92 days.

| SA At least once per 184 days,

: A At least once per 366 days.

| B At least once per 18 months (550 days).
; N/A Not applicable.

| P Completed prior to each release,

SHOREWAM = UNIT 1

1,247 Revision 1B - May 1991
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PART |
SECTION 3

RADIOLOGICAL EFFLUENT
CONTROLS

SECTIONS 3.0 and 4,0
CONTROLS
0
SURVETLLANCY REQUIREMENTS

1.3+0
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AP 1Y
SURVEILLANCE REOUIREMENTS

4.0,1 Surveillance Regquirements shall be met durin? the DEFUELED MODE
or other APPLICABILITY conditions specified for individua) Controls,

4.0,2 Each Survei)lance Reguirement shall be performed within the specified
surveillance interval with & maximum allowable extension not to exceed 2531 of
the specified surveillance interval,

4.0.3 Faflure to perform & Surveillance Requirement within the allowed
surveillance inter . 2), defined b{ Specification 4,0.Z shal) constitute
noncompliance with the OPERABILITY requirements for & Control, The téme
1imits of the ACTION recuirements are applicable at the time 1t 1¢ fdentified
that & Surveillance Requirement has not been performed. Surveillance
Requirements do no have to be performed on inoperable equipment,

4.0.4 FUEL WANDLING OPERATIONS shall not occur or continue unless all
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
regquirements,
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INSTRUMENTAT1ON
RADIOATTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3,3,7,10 The radicactive Yiquid effluent monitoring instrumentation channels
shown in Table 3.3.7.10«]1 shal) be OPERABLE with their alarm/trip setpoints
set to ensure that the Vimits of Control 3.11.1.]1 are not exceeded, The
slarm/trip setpoints of these channels shall be determined in accordance with
the Offsite Dose Calculation Manua) (ODCM),

PPLICA TY: At a1l times,

ACTION:

2. With a radioactive Yiquid effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required by the
above control, immediately suspend the release of radivcactive ligquid
effluents monitored by the affected channel or declare the channel
inoperable or change the setpoint so 1t 15 acceptably conservative,

b, With the number of channels OPERABLE less than the Minimum Channels
OPERABLE requirement of Table 3.3.7.10-1, teke the ACTION shown in
Table 3.3.7.10-1, Restore the instruments to OPCRABLE status within
30 dc{t and if unsuccessful explain in the next Semiannual
Rediologica) Effluent Release Report why the inoperability was not
corrected in ¢ timely manner,

¢. The provisions of Cuntrol 3.0.3 are not applicable.
SURVEILLANCE REQUIREMENTS

4,3,7.10.1 Each radicactive liquid effluent monitoring instrumentation
channe) shall be demonstrated OPERABLE by performance of the CHMANKEL CHECK,
SOURCE CHMECK, 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 Teast one circulating or service
water pump shall be determined to be operating and providing dilution to the

dis  *=ne stricture whenever dilut'on 1s required to meet the site radioective
. ilut gonesriration 1imits of Control 3.11.1.1.
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TABLE 3.3.7.10-1

RADIOACTIVE LIQUID EFFLUENT MO~ i7ORING INSTRUMENTATION

INSTRUMENT OPERABLE ACTIOR

———— - ——

. GPOSS RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMIRATION NOF RELEASE

a. Liguid Radwaete Effluent Lime, RE-13 1 i1e

. GROSS RADIOACTIVITY MONITCRS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATTON OF RELEASE

a. RER Heat Exchanger Service Water Outlet, RE-23A, RE-21B 1 111

b. Reactor Building Salt Water Drain Tank Outlet, RE-79 1 112

. FLOW RATE MEASUREMENT DEVICE

a. Liquid Radwaste Effluent Line 1 113

-

The detector associated with the operating RER subsystem shall be OPERABLE when service water is flowing through l
the respective REE heat exchanger and the associated RHR subs sstem is filled with water



ACTION 110 -

ACTION 111 «

ACTION 112 -

ACTION 113 -

T . 0.70 - nu

T STAT

With the uusber of channels OPERABLE less than required by the
Minimun Channels OPERABLE requirement, effluent relesses via
this pathway may continue provided that prior to initiating &
release;

. At least two independent samples are analyzed in accordance
with Controls 4.01.0.1.]1 and 4,11.1.1.2, and

b, At least two technically qualified members of the Station
Staff independently verify the release rate calculations
and discharge line valving;

Othervise, suspend release of radicactive effluents via this
pathway.

With the number of channels OPERABLE less than required by the
Minimuw Channels OPEKABLE requirement, for the detector(s)
associated with operating KRHR loop(s) effluent releases via
the(se) pathway(s) may continue provided that, at least once per
12 hours, grab ssnples are collected and analyzed for .1
radioactivity at & lower limit of detection of at least 5x10
microcurie/ml,

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent relesses via
this pathway may continue provided that, st least once per 12
hours, grad samples are collected and analy:od_;ot radiocactivity
at & lover limit of detection of at least 5x10 ° wmicrocurie/nl,

With the number of channels OPERABLE less than required by the
Minimumw Channels OPERABLE requirement, effluent releases via
this pathvay may continue provided that, flov rate is estimated
at least once per 4 houre during actual releases, Pump
performance curves generated in place may be used to estimate
flow,
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TABLE 4.3.7.10-1

INSTRUMENT

1. GROSS RADIOACTIVITY MONITORS PROVIDING
ALARM AND AUTOMATIC TERMINATION OF RELEASE

2. Liquid Radwaste Effluvent Line, RE-13
2. GROSS RADIOACTIVITY MONITORS

PROVIDING ALARM BUT NOT PROVIDINC AUTOMATIC

TERMINATION OR RELEASE

a. FRHR Heat Exchanger Service Water Outlet,
RE-Z3A, RE-23B

b. Reactor Building Salt Water Drais Tank
Outlet, RE-79
3. FLOW RATE MEASUREMENT DEVICE

a. Liquid kadwaste Effluent Line

D{&)

D(&)

N.A.

CALIBRATION

R(3)

R(3}

R(})

Q1)

2

2)

.Only when service water is flowing through the respective RHR heat exchanger and the associated EHR subsvstem i=

filled with water.



(1)

(2)

(3)

(4)

TABLE 4,3,7,30-1 (Continued)
TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shall also demonstrate that avtomatic
isolation of this pathway and control room &larm annungiation and/or
indication occur if any of the following conditions exists:

1.  Instrument indicetes measured levels above the alam/trip setpoint,
2. Circuit fatlure,

3. Instrument indicates a downscale failure,

&, Instrument controls not set in operate mode.

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

1. Instrument indicates measured levels above the alarm/trip setpoint,
2.  Circuft failure,

3.  Instrument indicates a downscale failure,

4. Instrument controls not set in operate mude,

The initia) CMANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the Nationa) Bureau of Standards (NBS) or
using standards that have been obtained from suppliers that participate in
measurement assurance activities with NBS, These standards shall permit
calibrating the system over 1ts intended range of energy and measurement
range. For subsequent CHANNEL CALIBRATION, sources that have been related
to the initiel calibration shall be used,

CHANNEL CHECK shal) consist of verifying ind..etion during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days
when batch releases are made.

SHOREMAM - UNIT 1 1.3-9 Revision 16 « July 1980
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INSTRUMENTATION
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.7.11 The radioactive g sous effluent mon1tar1n? instrumentation channels

shown in Table 3.3.7.11<1 shall be OPERABLE with their alarm/trip setpoints

set to ensure that the 1imits of Control 3.11.2.1 are not exceeded. The

:;araééaip setpoints of these channeis shall be determined in accordance with
e .

44 TY: At 811 times,

ACTION:

8. NWith & radicective gaseous effluent monitoring instrumentation
channe) alarm/trip sctpoint less conservative than required by the
above Control, immediately suspend the release of radioactive
gasecus ef fluents monitored by the affected channel or declare the
channel inoperable, or change the setpoint so 1t 1s acceptably
conservative,

b. Kith the number of channels OPERABLE less than the Minimum Channels
OPERABLE requirement of Table 3.3,7.11-1, take the ACTION shown in
Teble 3.3.7.11<1, Restore the instrument to OPERABLE status within
30 days and, 1f unsuccessful, explain in the next Semiannus!
Radiologice)l Effluent Release Report why the inoperability was not
corrected in » timely manner,

¢. The provisions of Controls 3.0,3 are not applicable.
SURVEILL *NCE REQUIREMENTS

4.3.7.11 Each radicactive gaseous effluent mon1tor1n8 instrumentation channe)
shall be demonstrated OPEKABLE 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.
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TABLE J.11-1

RADIOACTIVE GASFOUS EFFLUENT MONITORING INSTRUMENTATTON

INSTRUMERT OPERABLE
[No Lenger in Usel
[No Lomger in Use]

STATION VENTILATION EXHAUST MONITORINC SYSTEM
a. BNoble Gas Activity Momitor, RE-&2 1

b. [No Lomger im Usel

C. Particulate Sampler 1
d. Effluent System Flow Rate Monitor 1
e. Sampler Flow Rate Momitor 1

[So Longer in Use]

ACTION

120

122
123

123







n
=
=)
:
L
-
-3
o INSTRUMENT
[No Longer in Use]
2. [No Longer in Use)
3. STATION vENTILATION EXHAUST MONITORING
SYSTEM
- a. Noble Gas Activity Monitor,
b o RE-42
w

1661 A8 - L] uorstasy

b. [Ne Longer in Use]
c. Particulate Sampler

d. Effluent System Flow Rate
Monitor

e. Sampler Flow Rate Monitor

4, [No Longer in Usel

TABLE

J.11-1

CHANKEL
CHECK

RADIOACTIVE GASEOUS EFFLUENT MC™  RING IFSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
SOURCE CHANNEL FUNCTIONAL
CHECK CALIBRATION TEST
M R(2) Q{1)
N/A N/A K/A
N/A Q N/A
N/A Q N/A

P . R T a————
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(1)

(2)

(3)
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TABLE 4,.3.7.11-1 (Continued)

TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room
alars annunciation and/or indication occurs if any of the following
conditions exists:

: Instrument indicates measured levels above the alarm setpoint,
2. Circuit failure.
3. lnstrument indicates a downscale failure,

4. Instrument controls not set in operate mode.

The initial CHANNEL CALIBRATION shall be performed using one or more of
the reference standarde certified by th. National Bureau of Standards
(WBS) or using standards that have Yeen obtained from suppliers that
participate in measurement assurance activities with NES, These
standards shall permit calibrating the system over its intended range of
energy and measurement range. For subsequent CHANNEL CALIBRATION,
sources that have been related to the initial calibration shall be used.

[No Longer in Use]
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4.11 OACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLULENTS

CONCENTRATION

CONTROLS

3.11.1.1 The concentration of radioactive material released in liquid
effluents to UNRESTRICTED AREAS (see Figure 5.:.3) shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table 11, Column 2
for radionuclides other than dissolved or entrained noble gases. For
dissolvgd or entrained noble gases, the concentration shall be limited to
2 x 10 " microcurie/ml total activity.

APPLICABILITY: At all times.

ACTION:
With the concentration of radiocactive material released in liquid ei1fluents

to UNRESTRICTED AREAS exceeding the sbove limits, immediately restore the
concentration to within the above limits.

SURVE™" LANCE REQUIREMENTS

4.:1.1.1.1 Radicactive liquid wastes shall be sampled and analyzed accord’ag
to the sampling and analysis program of Table 4.11.1.1.1~1.

§.11,1.1.2 The results of the radiocactivity analyses shall be used in
accordance with the methodology and parameters in the ODCM te apsure that the
concentrations at the point of release are maintained within the limits of
Control 3.11.1.1.
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TABLE 4.11.1.1.1-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum Type of of Detection
Liquid Release Sampling Analysis Activity (LLD)
Trpe Frequency Frequency Analyeis (uCi/mL)®
A. Batch Waste P P Principal Gamsa 5x1077
Kelease rsnkn Each Batch Each Batch Enitters
and Sumps
1. Discharge
Vaste
Sample -5
Tanks 4 M# Dissolved and 1x10
One Batch/M Entrained Gases
2. Recovery (Ganma Emitters)
Sample -
Tanks Eacg'satch Campogzttd L la10-7
Groes Alpha ix10
3. Yard Pip- -8
ind Drain P* Qan $r-89, Sr-90 5x10
Sump Each Batch Composite o~
Fe-55 1x10
B. Continuoys M Mi (Frincipal Gamma 5x10
Releases Grab Sample” Grab Sample” Emitters
1. RHR Heat
Exchanger
Service - |
Water Dissolved and ix10
Qutlet Entrained Gases
(Gamma Emitters;
2. Reactor
Building -5
Salt Water H-3 1x10
Drain Tank p 1
Gross Alpha 1x10
Qe ¢ Qff  Sr-89, Sr-90 5x10”°
Grab Sample Grab Sample TE
Fe-55 1x10
* 1f batch is released during the month.

w If
$ 1f
" 1f

batch is released during the quarter.
flow is released during the month.
flow is released during the quarter.
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TABLE 4,11.1.1.1-1 (Continued)
TABLE NOTATION

“The LLD s defined, for purposes of the Controls, 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 5% erobab111ty of falsely concluding that a blank observation
represents a “real" signal,

For @ irticular measurement system, which may include radiochemical
separ. n:

4,66 sb

[
E.V.222x10 .Y . exp (=22t )

LLD =

Where:

LLD 1s the "a priori" lower limit of detection as defined above, as
microcuries per unit mass or volume,

s, 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 disintegration,

V is the sample si1ze in units of mass or volume,

2.22 x 10°
microcurie,

is the number of disintegrations per minute per

Y is the fractional radiochemical yield, when applicable,

A is the radicactive decay constant for the particular
radionuclide, and

Lt for plant effluents is the elapsed time between the midpoint of
sample collection and the time of counting.

Typical values of E, V, Y and “t should be used in the calculation,

It should be recognized that the LLD 1s defined as an a priori (before the
fact) limit representing the capability of the measurement system and not as
2 posteriori (after the fact) 1imit for a particular measurement,

bA batch release is the discharge of liquid wastes of a discrete volume.
Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed by @ method described in the ODCM to assure representative
sampling.
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TABLE 4,11.1.1-1 (Continued)
TABLE NOTATIONS (Continued)

CThe principal gamma emitters for which the LLD specification applies include
the following radionuclides: Mo~54, Co-60, Znoga. Ce~134 and Cs-137. Ce=-lé44
shall also be measured, but with an LLD of 5x10 "uCi/ml.. This list does not
mean that only these nuclides are to be considered. Other gaume peaks that
are identifiable, together with those of the above nuclides, shall also be
analyzed and reported in the Semisnnual Radioactive Effluent Release Report
pursuant to Control 6.9.1.7,

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
wmethod of sampling employed results in & specimen that is representative of
the liquide released.

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

‘lf 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.
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RADIOACTIVE EFFLUENTS
LIQUID RADWASTE TREATMENT SYSTEN

CONTROL S

3,11.1.3 The liquid radwaste treatment system shall be OPERABLE and
appropriate portions of the system shall used to reduce releases of
radipactivity when the projected doses due to the 1iquid effluent, from each
reactor unit to UNRESTRICTED AREAS (see Figure 5.1,3) would exceed 0.06 mrem
to the total body or 0.2 mrem to any organs in a 31-day period.

APPLICABILITY: At 21l times.
ACTION:

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

1. Explanation of why 1iquid radwaste was being discharged
without treatment, identification of any inoperable equipment
or subsystems, and the reason for the inoperability.

2. Action(s) taken to restore the ingperable eguipment to
QPERABLE status, and

3. Summary description of action(s) taken to prevent a
recurrence,

b. The provisions of Control 3,0.3 are not applicable.
SURVEILLANCE REQUIREMENTS

4,11.1.3.1 Doses due to liquid releases to UNRESTRICTED AREAS shall be
projected at least once per 31 days, in accordance with the methodology and
parameters in the ODCM,

4.11.1.3.2 The installed liquid radwaste treatment system shall be
demonstrated OPERABLE by meeting Controls 3.11.1.1 and 3,11.1.2.
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3.11.1.4  (Not Used)
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TABLE 4.11.2.1,2-1

RADIOACTIVE GASEOUS WASTE MONITORING, SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum Type of of Detection
Gaseous Release Sampling Analysis Activity (LLD) "
Type Frequency Frequency Analysis (uCi/mL)
A. Station Continuous® M Principal Gamma 1 x 10"‘
Ventilation Particulate b
Exhaus. Sample Emitters
Continuous® M Gross Alpha 1 x 107}
Particulate
Sample
Continuous® Q Sr-89, Sr-90 B 10"lI
Composite
Particulate
Sample
Continous® Noble Gas Noble Gases 1 x 107°
Monitor Gross Beta
or Gamuma
M M Principal Gamma 1 x 10"
Grab Sample b
Emitters
M M H-3 1 x 107
Grab Sample
B. [No Longer in Use]
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TABLE 4,11.2.1.2-1 (Continued)
TABLE NOTATION

®The LLD is defined, for purposes of these Controls as the smallest
concentration of radioactive materiai in & sample that will yield a net
count, above system background, that will be detected with 95% probability
with only 5% erobability of falsely concluding that a blank observation
represents a “real" signal.

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

4.66 Sp
E . V. 2022 X 106 v Y . exp (’A:\t)

LLD =

Where:

LLD 1s the "& priori" lower limit of detection as defined above, as
microcuries per unit mass or volume,

s, is the standard deviation of the background counting rate or of
tRe counting rate of & blank sample (s appropriate, as counts per
minute,

E is the counting efficiency, as counts per disintegration,

V is the sample size in units of mass or volume,

2.22 x 106 15 the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A 15 the radioactive decay constant for the particular
radionuclide, and

At for plant effluents 1s the elapsed time between the midpoint of
sample collection and the time of counting.

Typical values of E, V, Y, and &t should be used in the
calculation.

It should be recognized that the LLD is defined as an g priori (before the
fact) limit representing the capability of the measurement system and not as
2 posteriori (after the fact) limit for a particular measurement.
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TABLE 4.11.2.1.2-1 (Continued)
TABLE NOTATIONS (Continued)

bThe principal gamma emitters for which the LLD specification applies include
the following radionuclides: Mn-54, Co-60, Zn-65, Cs-134, Cs-137 and Ce-144
in particulate releases. This list does not mean that only these nuclices
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
Semiannual Radiocactive Effluent Release Report pursuant to Control 6.9.1.7.

. Samg\ing and analysis shall also be performed following shutdown, startup,
or a THERMAL POWER change exceeding 15% of RATED THERMAL POWER within 1-hour
period,

dTritium grab samples shall also be taken at least once per 7 days from the
ventilation exhaust from the spent fuel poo)l area, whenever spent fuel is in
the spent fuel pool, until stable tritium release levels (5 consecutive
samples) can be demonstrated,

®The ratio of the sample flow rate to the sampled stream flow rate shal) 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.

f Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after chan?ing. or after removal from sampler,
Sampling shall also be performed at least once per 24 hours for at least 7
days following each shutdown, startup, or THERMAL POWER change exceeding 15%
of RATED THERMAL POWER in 1 hour and analyses shall be completed within 48
hours of changing. When samples collected for 24 hours are analyzed the
corresponding LLDs may be increased by a factor of 10. This requirement does
not apply if (1) analysis shows that the DOSE EQUIVALENT 1-131 concentration
in the reactor coolant has not increased by more than a factor of 3; and (2)
the noble gas monitor shows that effluent activity has not increased by more
than a factor of 3,

g [No Longer in Use]
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gbglggngyg EFFLUENTS
DOSE - NOBLE GASES

CONTROLS

3.11.2.2 The air 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) shall be 1imited to the following:

8. Luring any calendar quarter: Less than or equa) to 5 mrads for
gamma radiation and less than or equal to 10 mrads for beta
radiation and,

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

APPLICABILITY: At 211 times,
ACTION:

@. With the calculated air dose from radicactive noble gases in
gaseous effluents exceeding any of the above limits, prepare and
submit to the Commission within 30 days, pursuant to Technical
Specification Section 6,0, a Special Report which identifies the
cause(s) for exceeding the 1imit(s) and defines the corrective
actions that have been taken to reduce releases and the proposed
corrective actions to be taken to assure that subsequent releases
will be in compliance with the above limits,

t. The provisions of Control 3.0.3 are not applicable,
SURVEILLANCE REQUIREMENTS

4.11.2.2 Cumulative dose contributions for the current calendar quarter and
current calendar year for noble gases shall be determired in accordance with
the methodology and parameters in the ODCM at least once per 31 days.
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RA 1 FFLUENTS
DOSE - TRITIUM AND RADIONUCLIDES IN PARTICULATE FORM

CONTROLS

3.11.2.3 The dose to a MEMBER OF THE PUBLIC from tritium and al)
radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents released, from each reactor unit, to areas at and beyond
the SITE BOUNDARY (see Figure 5.1.3) shall be limited to the following:

2. During any calendar gquarter: Less than or equal to 7.5 mrems to
any organ and,

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

APPLICABILITY: At all times,
ACTION:

8. With the celculated dese from the release of tritium and
radionuclides in particulate form with half-1ives greater than 8
days, in gaseous effluents exceeding any of the above limits,
prepare and submit to the Commission within 30 days, pursuant to
Technical Specification Section 6,0, a Special Report that
identifies the cause(s) for exceeding the limit 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 1imits,

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 celendar year for tritium and radionuclides in particulate form with
half-lives greater than & days shall be determined in accordance with the
methodology and parameters in the ODCM at least once per 31 days.
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T0ACT FFLUENTS

ASEOUS ASTE TREA [ SYSTEM

CONTROLS

3.11.2.4 |[No Longer in Use)

SURVEILLANCE REQUIREMENTS

4.11.2.4 [No Longer in Use)
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RADIOACTIVE EFFLUENTS

CONTROLS

ViNTILATION EXHAUST TREATMENT SYSTEM

3.11.2.5 [No Longer in Use]
SURVEILLANCE REQUIREMENTS

4.11.2.5.1 [No Longer in Use)

4.11.2.5.2 [No Longer in Use)
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TIVE EFFLUENTS
EXPLUSIVE_GAS MIXTURE

LIMITING CONDITION FOR OPERATION

3.11,2.6 (Not Used).

RADIGACTIVE EFFLUENTS
MAIN CONDENSER

LIMITING CONDITION FOR OPERATION

3.11.2.7 (Not Used).
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T PURGING NTING

QONTROLS

3.11,2.8 [No Longer in Use)

SURVEILLANCE REO' IREMENTS

4.11.2.8.1 [No Longer in Use])
4,11.7.%.2 [No Longer in Use]

4.11.2,8,3 [No Longer in Use)
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RADIOACTIVE EFFLUENTS

SURVEILLANCE REQUIREMENTS

SHOREHAM - UNIT 1)
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10ACTIVE EFFLU
SURVEILLANCE REQUIREMENTS

RADIOACTIVE EFFLUENTS

3/4.11.3 [No Longer in Use)
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RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE
CONTROLS

3.11.4 The annual (calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC due to releases of radioactivity and radiation from unranium fuel
cycle sources shall be 1im‘ted to less than or equal to 25 mrem to the total
body or any organ, except ihe thyroid, which shall be limited to less than or
equal to 75 mrems,

APPLICABILITY: At all times.
ACTION:

3. With the calculated doses from the release of radioactive materials
in 1iquid or gaseous effluents exceeding twice the limits of
Controls 3.11,1.2a., 3.11.1.2b., 3.11.2.28., 3.11.2.2b.,
3.11.2.3a., or 3.11,2.3b,, calculations should be made including
direct 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 is the case, prepare
and submit to the Commission within 30 days, pursuart to Technical
Specification Section 6.0, a 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 limits. This
Special Report, as defined in 10 CFR 20.405¢c, shall include an
analysis that estimates the radiation exposuce (dose) to a MEMBER
OF THE PUBLIC from uranium fuel cycle sources, including all
effluent pathways and direct radiation, for the calendar year that
includes the release(s) covered by this report, It shall also
describe levels of radiation and concentrations of radicactive
material involved, and the cause of the exposure levels or
concentrations, If the estimated dose(s) exceeds the above limits,
and if the release condition resulting in violation of 40 CFR Part
190 has not already been corrected, the Specia)l Report shall
include a request for a variance in accordance with the provisions
of 40 CFR Part 190. Submitta) 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.
SURVEILLANCE REQUIREMENTS

4.11.4.1 Cumulati.. dose contributions from liquid and gaseous effluents
shall be determined in accordance with Controls 4.11.1.2, 4.11.2.2, and
4.11.2.3, and in accordance with the methodology and parameters in the ODCM.

4.11.4,2 Cumulative dose contributions from direct radiation from the
reactor units and from radwaste storage tanks shall be determined in
accordance wich the methodology and parameters in the ODCM. This requirement
is applicable only under conditions set forth in Control 3.11.4a.
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3/4.12 RADIOACTIVE ENVIRONMENTAL MONITORING
3/4,12,1 MONITORING PROGRAM

CONTROLS

3.12.1 The radiological environmenta)l monitoring program shall be conducted
as specified in Table 3.12.1-1,

APPLICABILITY: At all %imes.
ACTION:

a. With the radiological environmental program not beino conducted as
specified in Table 3.12.101, prepare and submit to the Commission,
in the Annua)l Radiological Environmental Operating Report required
b{ Control 6.9.1.6, a description of the reasons for not conducting
the program as required and the plans for preventing & recurrence.

b. With the level of radicactivity as the result of plant effluents in
én environmental sampling medium at &« specified location exceeding
the reporting levels of Table 3.12.1-2 when averaged over any
calendar quarter, prepare and submit to the Commission, within 30
days, pursuant to Technical Specification 6.9.2, a Special Report
that 1dentifies the cause(s) for exceeding the limit(s) and defines
the corrective actions to be taken to reduce radicactive effluents
s0 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,
end 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
submitted if:

concentration (1) + concentration iz% L

reporting level (1) reporting leve
When radionucliides 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 level of radioactivity was not the result of plant
effluents; however, in such an event, the condition shall be
reported and described in the Annual Radiclogical Environmental
Operating Report.

¥#The methodoTogy and parameters used to estimate the potential annual dose to
& MEMBER OF THE PUBLIC shall be indicated in this report.
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RAQJOLQQIQQL EN  [RONMENTAL MONITORING
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 localions
for obtaining replacement samples and add them to the radiological
environmental monitoring program within 30 days. The specific
locations from which samples wer» unavailable may than be deleted
from the monitoring DPO?FIM. Pursuant to Control 6.9.1.7, identify
the cause of the unavailability of samples and identify the new
location(s) for obtaining replacement samples in the next
Semiannua) Radicactive Effluent 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 Control 3.0.3 are not applicable,

SURVEILLANCE REQUIREMENTS

4.12.1 The radioiogical environmental samples shall be collected 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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1661 ABR = [ uotstaay

EXPOSURE PATHWAY

AND/OR SAMPLE

1,

DIRECT RADIATION®

TABLE © .1-1

RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM*

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLL 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 each
meteorclogical sector in the
general area of the SITE BOUNDARY,
DR1-DR16;

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

SAMPLING AND
COLLECTION FREQUENCY

Quarterly

TYPE AND FREQUENCY
OF ANALYSIS

Gamma dose quarterly.
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1661 A8 -« (] uotrstaay

EXPOSURE PATHWAY
AND/OR SAMPLE

2. AIRBORNE

Gross Beta and
Gamma Isotopics

3. WATERBORNE
a. Surfaceh
(tong Island
Sound )
b. Not Used

c. Sediment from
shoreline

TABLE 3.1

-1 {Continued)

RADIOLOGICAL ENVIRON . ATAL MONITORING PROGRAM*

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE COLLECTION?

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

Samples from 5 lecations, Al-A5:

3 samples, Al-A3* from close

to the 3 SITE BOUNDARY locations,
in different sectors, of the
nighest calculated annual average
groundlevel D/Q.

1 sample, A4, from the vicinity
of a coomunity having the highest

calculated annual average groundievel

D/q.

1 sample, AS, from a control location
as for example 15-30 km distant and in
the least prevalent wind direction.

1 sample controi, Wal
1 sampie discharge, Wa? or Wa3l

1 sample from downstream area with
existing or potential recreational
value, Wdl,

SAMPLING AND
COLLECTION FREGUENCY

TYPE AND FREQUENCY
OF ANALYSIS

Continuous sampler
operation with sample
collection weekly, or
more frequently if
required by dust
loading.

Grab sample
semiannually.

Semiannuaily.

Particulate Sampler:
Gross beta radicactivity

analysis follo’ing

filter Gagma
of

isotopic analysis
composite {by location)
quarteriy.

Gamma isotopic mlysise
and tritium analysis
semiannua!ly.

Gamma isctopic amﬂysise
semiannually.

The third highest D/Q sector at the SITE
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1661 ABW - (] UOT9TAdY

EXPOSURE PATHWAY
AND/OR SAMPLE

4,

INGESTION

Not Used

. Fish and

Invertebrates

. FOOD PRODUCTS

TABLE 3.1 1 (Continued)
RADIDLOGICAL ENVIRONMENTAL MONITORING PROGRAM*

NUMRER OF REPRESENTATIVE 2 SAMPLING AND TYPE AND FREQUENCY
SAMPLES AND SAMPLE COLLECTION COLLECTION FREQUENCY OF ANALYSIS
1 sample of each commercially and Sample in season Gamma {sotopic analysise
recreationally important species in  or sewiannualiy if on edible portions.
vicinity of plant discharge area, they are nct seasonal,
Ibl-1b2.

1 sample of same species in areas not
influenced by plant discharge, Ib3.

Samples of 3 different kinds of At time of harvest.®

broad leaf veretation grown nearest
each of two different offsite
locations of highest predicted annual
average ground-level D/Q, Icl - Ic2.

1 sample of each of the similar At time of harvest.’

broad leaf vegetation grown 15-30 km
distant in the least prevalent wind
direction, Ic3.

Gamma isotopic® amalysis.

Gamma isotopice analysis.
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TABLE 3.12.1+1 (Continved)
TA AT

'Spoc!fic paremeters of diL ance and direction sector from the c¢e terline of
one reactor, and additiona) description where pertinent, are provided for each
and every sample locatinn in Table 3,12.1<1 in & table and figure in the ODCM,
Refer to NUREG-0133, "Preparation of Radiologica) Effluent Technical Specifi-
catfons for Nuclear Power Plants, October 1878, and to Radiological
Assessment Branch Technical Position, Revision 1, November 1979, Deviations
are permitted from the required sawpfﬁng schedule 11 specimens are unobtaine
able due to hazardous conditions, seasonal unavailability, malfunction of
sutomatic :nmpling equipmont, and other legitimate reasons. 1f specimens are
vnobtainable due to sempling equipment malfunction, every effort shall be made
to complete corrective action prior to the end of the next sampling period,
A1 deviations from the sampling schedule shall be documented in the Annual
Radiological Environmental Operating Report pursuant to Controls 6.9.1.6. It
is recognized that, & times, 1t may not be pussible 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 locetions may be
chosen for the particular pothua{ in question and appropriate substitutions
made within 30 days in the radio o?1cal environmental mon1tor1ng grogram.
Pursuant to Control 6.9.1.7, 1dentify the cause of the unavailability of
slnglcs for that pathway and identify the new location(s) for obtaining
replacement sanples in the next Semiannual Radioactive Effluent Release Report
and also include in the report a revised figure(s) and teble for the ODCM
reflecting the new location(s).

bOm or more instruments, such as & pressurized ion chamber, for measuring and
rocord1ng dose rate coni'nuously may be used in place of, or in addition to,
integrating dosineters. For the purposes of this table, & thermoluminescent
dos imeter ?TLD) is considered to be one phosphor; twu 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 aralysis
or readout for TLD systems will depend upon the characteristics of the
specific system used and should be selected to obtatn optimum cose information
with minima) fading.

“The purpose of this sample ‘s to obtein background information., 1f it 1s not
practical to establish control locations in accordance with the distance and
wi:d direction criteria, other sites that provide valid background data may be
substituted.

dAirborno particulate sample filters shall be ;nal{zcd for gross bete
radicactivity 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, gamna 1sotopic analysis
shall be performed on the individual samples,

€arna isotopic eanalysis means the identification and quantificetion of gamma-

:mi:}:nq radionuclides that may be attrib.table to the effluents from the
acility,
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TABLE 3.12.1-1 (Continued)
TABLE NOTATIONS (Continued)

 Not Used

9The dose shall be calculated for the maximum organ and age group, using the
methodology and parameters in the ODCM,

“Tht “control® sample shall be taken at a distance beyond significant
influence of the discharge. The “discharge" sample shall be taken in an area
beyond but near the mixing zone,

'11 harvest occurs more than once a year, sampling shall be performed during
each discrete harves* 1t harvest occurs continously, sampling shall be
monthly. Attention s 411 be paid to including samples of tuberous and root
food products.
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TABLE 4,12.1-1 (Continued
TABLE NOTAT]ONS

®This 1ist does not mean that only these nuclides are to be considered. Other
peaks that are fdentifiable, together with those of the above nuclides, shall
2150 be analyzed and reported in the Annual Radiclogical Environmental
Operating Report pursuant to Control 6.9.1.6,

bloquirod detection capabilities for thermoluminescent dosimeters used for
~envirznmental measurements are given in Regulatory Guide 4.13.

CThe LLD 15 defined, for the purposes of these specifications, a5 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
5% probability of falsely concluding that a blank observation represents a
“real" signal.

For a particular measurement system, which may include radfochemical
separation:
LLD = 4.66 s,
_t . U o!.!! . i. e’p "xz;[;

Where:

LLD 1s the "2 priori" lower 1imit of detection as defined above, as
picocurie per unit mass or volume,

s, 15 the standard deviation of the background counting rate or of the
cbunting rate of a blank sample 2as appropriate, as counts per minute,

£ is the counting efficiency (as counts per transformation),

V is the sample size in units of mass or volume,

2.22 1s the number of transformations per minute per picocurie,

Y is the fractional radiochemical yield, when spplicable,

A 1s the radioactive decay constant for the particular radionuclide, énd

At for environmenta) 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 At shall be used in the calculations.
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TABLE 4.12,1-1 (Continued)
TABLE NOTATIONS (Contin

It should be recognized that the LLD is defined as an a prior (before the
fact) Vimit representing the capability of & measurement system ind not as an
! fori (after the fact) limit for a particular measurement, Analyses

h ¢ performed in such a manner that the stated LLDs will be achieved
under routine conditions. Occasfonally background fluctuations, unavoidably
small sanrlo sizes, the presence of interferring nuciides, ur oiher
uncontrollable circumstances may render these LLDs unachievable. In such
cases, the contributing factors shall be fdentified and described in the
:n:u:fsl|d1olog1cnl Environmenta) Operating Report pursuant to Control
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RADIOLOGICAL ENVIRONMENTAL MONITORING
4 AN EN

CONTROLS

S 107 EVand Uie Tensus shalT Be conducted and shall Tdentify within &
distance of 8 km (5 m1tosz the location of each of the 16 meteorclogical
sectors of the nearest mi kzcnfmal. iho nearest residence, and the nearest
garden of greater than 50 m“ (500 ft°) producing broad lesf vegetation,* For
eleveted releases os defined in Regulatory Guide 1.111, Revision 1, July 1977,
the land use census shal) also identify within a distance of B km ?s miles)
the locations in each of the 16 ,etoorolo,ical sectors of al) milk animals and
811 gardens of greater than 50 m“ (500 f1°) producing brosd leaf vegetation,

APPLICABILITY: At al1 times,
ACTION:

&. With a land use census identifying a location(s) which ylelds @
celculated dose or dose commitment grcator then the values currently |
boina calculated in Control 4.11,2.3, fdentify the new location(s)
in the next Semiannual Radioactive Effluent Release Report, pursuant '
to Control 6.9.1.7,

b. With a land use census fdentifying a location(s) which ylelds @
calculated dose or dose commitment (via the same exposure pathway)
20 percent greater than at & location from which samples are
currently being obteined in accordance with Control 3,12.1, add the
new location(s) to the radiologica) environmenta] monitoring program
within 30 days. The sampling location(s), excluding the control
statfon 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 vear in which this
land use census was conducted. Pursuant to Conurol 6.9.1.7,
fdentify the new location(s) in the next Semiannua)l Redioactive
Effluent Relesse Report and also include in the report & revised
figure(s) and table for the ODCM reflecting the new location(s).

¢. The provisions of Control 3.0.3 are not applicable,
SURVEILLANCE REQUIREMENTS

T2 The Tand 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 surve{. aerial survey, or by consulting
local agriculture authorities, The results of the land use census shall be
énclud:d in the Annual Radiological Environmental Operating Report pursuant to
ontrol 6.9.1.6,

¥ErGad Teaf vegetation sampling of at least three different kinds of
vegetation may be performed at the SITE BOUNDARY 1n each of two different
direction sectors with the highest predicted D/Qs in 1ieu of the garden
census. Specifications for broad leaf vegetation sampling in Table 3,12.1-1,
item &.¢., shel) be followed, including analysic of control samples,
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- The BASES contained in succeeding pages summarize
ﬁa the reasons for the Controls in Sections 3.0 and
4,0, but 1n accordance with 10 CFR 50,36 are

3 not part of these Controls,

1,41 Revision 16 « July 1960 ,
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BASES

SECTION PAGE
ANSTRUMENTATION
3/4.3.7 MONITORING INSTRUMENTATION

Radicactive Liquid Effluent Momftoring....vvevv  1.é=3
Instrumentation

Radioactive Gaseous Effluent Monitordng........ 1.4+3
Instrumentation

4.l UVENTS
3/4,11,1 LIQUID EFFLUENTS

Concentration s ivevvivviasssssstsnassssnesans 1.4+3
Do.....l..ll"..'.“l‘lollllillllloﬂotllt...t 1.‘-‘
Liquid Radvaste Treatment System....ovovevvss 1.4~4

3/4.11.2 GASEOUS EFFLUENTS
bc.. ut.."l.....’.!..lOQI..OO.........II..O 10"'5
Do."NObI. G‘...ncoooolto-aconoooooooo-onou 1."5

Dose = Tritium and Radionuclides in
’.r“CUI.t. 'or‘..llO'!QOO'Il'OQ!!lOOCOOOGQ Il‘-s

’I‘lll.“ TOTALwsEI.l.'l.l'...!‘...‘l..'.l."l.l..l.. ll‘-7
3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3,‘0120‘ NON!TOIIHG PROGWCI'!OA.Q!OQ.O0.0.C'O6'00!0. lc“’a
,/‘0‘202 mUSl cm‘u‘....oococ'oooocnoctlo-cao-looc I-".
’/‘0’20’ X“EMOMTORY CO”ARISON lemtoooaoooocn 10‘-’
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NSTRUMENTAT]

4,3,7.10 ‘ YID EFFLUENT MONITORING INSTRUMENTATION
9 effiuent monitoring instrumentation ¢ provided to

monitor and contro), as applicable, the releases of radivcactive material in
1iquid effluents during actual or potential releases of ligquid effluents, The
alarm/trip setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in the ODCM to ensure that the
alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20, The
OPERABILITY and use of this instrymentation is consistent with the
;oquiggmonts of General Design Criteria 60; €3 and 64 of Appendix A to 10 CFR

art 50.

3/4,3,7,11 RADIOACTIVE GASEOU% EFFL¥[N7 MONITORING lN§TRUMENTAYlgy

e radicactive gaseous effluent monitoring Ynstrumentation 1s provided
to monitor and control, as applicable, the releases of radicactive materials
in gaseous effluents during actual or potential releases of gaseous effluents,
The alarm/trip setpoints for these instruments shall be calculated and
adiusted 1n accordance with the methodology and parameters in the ODCM to
ensure that the alarm/trip will occur prior to exceeding the limits of 10 CFR
Part 20, This instrumentation also includes provisions for monitoring (and
controlling) the concentrations of potentially explosive gas mixtures in the
main condenser offgas treatment system, The OPERABILITY and use of this
instrumentation 1s consistent with the requirements of General Design Criteria
60, 63, and 64 of Appendix A to 10 CFR Part 50,

3/4,11,1 LIQUID EFFLUENTS

3/4,11,1.1 CONCENTRATION

§ Lontrol 1§ provided to ensure that the concentration of radiocactive
materials released in liguid waste effluents to LWRESTRICTED AREAS will be
less than the concentration levels specified in 10 CFR Part 20, Appendix B,
Table 11, Column 2. This limitation provides additiona) assurance that the
levels of radivactive materials in bodies of water in 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 limit for dissolved
or entrained noble gases is based upon the assumption that Xe-135 is the
controlling radioisotope and its MPC air (submersion) was converted to an
equivalent concentration in water using the methods described in International
Commission on Radiological Protection ?ICRP) Publication 2,

This Contro) applies to the release of radioactive materials in liguid
effluents from al) reactor units at the site,

The required detection capabilities for radicactive materials in liguid
watcte samples are tabulated in terms of the lower 1imits of detection (LLDs),
Detailed discussion of the LLD, and other detection 1imits can be found in
HASL Procedures Manual, MASL-300 (revised annually), Currie, L. A., "Limits
for Qualitative Detection and Quanc.tative Determination - Application to
Radiochenmistry,” Anal«Chem, 40, 586.93 (1968), and Martwell, J, K., Detection
Limits “or Radicanalytical Counting Techniques, Atlantic Richfield Hanford
Company weport ARH-SAZ1S (June 1878).
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I 1 FFLUENT

| A2 DOSE RATE
? s Contr § provided to ensure that the dose at any time at and

beyond the SITE BOUNDARY from gaseous effluents from all units on the site
will be within the annual dose limits of 10 CFR Part 20 for unrestricted
areas, The annual dose 1imits are the doses associated with the
concentrations of 10 CFR Part 20, Appendix B, Table 11, Column 1, These
1imits provide reasonable assurance that radioactive materia) discharged in
gaseous effluents will not result in the exposure of a MEMBER OF THE PUBLIC in
an unrestricted area, either within or outside the SITE BOUNDARY, to annua)
average concentrations oxcoodigx the 1imits specified in Appendix B, Table 1]
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 MEMBER OF THE PUBLIC
will be sufficiently low to compensate for any increase in the atmospheric
diffusion factor above that for the SITE BOUNDARY, The specified release rate
Timits restrict, at all times, the corresponding gamma and beta dose rates
above background to a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY, to
less than or equal to 500 mrem/year to the total body or to less than or
equal to 3000 mrem/year to the skin, These release rate 1imits also restrict,
at all times, the corrcsponding thyroid dose rate above background to & child
via the inhalation pathway to less than or equa) to 1500 mrem/year,

This Control applies to the release of radicactive materials in gaseous
effluents from all reactor units at the site,

The required detection capabilities for radicactive materials in ?asoous
waste samples are tabulated in terms of the lower limits of detection (LLDs).
Detailed discussion of the LLD, and other detection 1imits can be found in
HASL Procedures Manual, HASL-300 (revised annually), Currie, L. A,, “Limits
for Qualitative Detection and Quantitative Determination - Application for
Radiochemistry,” Anal, Chem 40, 5B6-93 (1968), and Hartwell, J, K., Detection
Limits for Radiocanalytica)l Ccunting Techniques," Atlantic Richfield Hanford
Company Report ARM-SA-216 (June 197§).

;(4.11;2,2 Q%SE = NOBLE %ASES
s Control 18 provided to implement the reguirements of Sections 11,8,

111,A and IV,A of Appendix 1, 10 CFR Part 50, The Control implements the
guides set forth in Section 11.8B of Appendix 1, The ACTION statements provide
the required oporatan? flexibility and at the same time implement the guides
set forth in Section 1V, A of Appendiv 1 tn assure that the releases of
radioactive material in gaseous effluents will be kept "as low as is
reasonably achievable," The Surveillance Requirements implement the
requirements in Section 111.A of Appendix | that conformance with the guides
of Appendix 1 be shown by calculational procedures based on models and data
such that the actual exposure of a MEMBER OF THE PUBLIC through appropriate
pathways is unlikely to be substanially underestimated. The dose calculation
methodology and parameters established in the ODCM for calculating the doses
due to the actual release rates of radioactive noble gases in gaseous
effluents are consistent with the methodology provided in Regulatory Guide
1,109, "Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix 1, October 1977 and Regulatory Guide 1,111, "Methods for estimating
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DOSE = NOBLE GASLS (Continued)

Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Relesses
from Light-Water Cooled Resctors," Revision 1, July 1977, The ODCM equations
provided for determining the air doses at the SITE BOUNDARY are based upon the
historical average atnospheric conditions.

3/4,11.2.3 DOSE - TRITIIM 0 DES PARTICL

This Control is provided to implement the requirements of Sections 11.C,
111.A and IV.A of Appendix 1, 1O CFE Part 50, The Controle are the guides set
forth in Section 11.C of Appendix 1. The ACTION statements provide the
required operating flexibility and at the sawe time implement the guides set
forth in Section IV.A of Appendix 1 to assure that the releases of radioactive
materials in gaseous effluents will be kept “"as lov ae i reasonably
achievable." The ODCM calculational methods specified in the Surveillance
Requirements implement the requirements in Section 111.A of Appendix 1 that
conformance with the guides for Appendix 1 be shown by calculational
procedures based on models end data, such that the actual exposure of a MEMBER
OF THE PUBLIC through appropriaste pathways is unlikely to be substantially
underestimated. The ODCM calculational methods for calculating the doses due
to the actual release rates of the subject materiale are consistent with the
methodology provided in Regulatory Guide 1,109, “"Caleulation of Annual Doses
to Man from Routine Relesses of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I1," Revieion 1, October
1977 and Regulatory Guide 1,111, "Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine ¥ leases from Light-Water~
Cooled Reactors," Revision 1, July 1977. These equations also provide for
determining the actual doses based upon the historical average atmospheric
conditions. The release rate specifications for radionuclides in particulate
form and tritium are dependent on the existing radionuclide pathways to man,
in the unrestricted area, The pathways which were examined in the development
of these calculations were: (1) individual inhalation of airborne
radionuclides, (2) deposition of radionuclides onto green leafy vegetation
with subsequent consumption by man, (3, deposition onto grassy areas where
wilk animals and meat producing animals graze with consumption of the milk and
weat by man, and (4) deposition on the ground with subsequent exposure of man,

3/4,11.2.4 [No Longer in Use]
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BASES
36.11.2.3 [Ne Longer in Use)
6.11.2, 0

3/4,11,4 TOTAL DOSE

This Contol 1s provided to mee ¢ dose limitetions of 40 CFR Part 190
that have been incorporated into JOWER Part 20 by 46 FR 18525, The Control
requires the preparation and subumittel of & Special Report whenever the
calculated doses from plant-generated radioactive effluents and direct
radiation exceed 25 mrems to the total body or any organ, except the thyroid,
which shall be linited to less than or equal to 75 mrems. For sites
containing up to four resctors, it 4s 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 radiation doses from the reactor unite and outside
storage tanks are kept small. The Special Report will describe a course of
action that should result in the limitation of the annual dose to a MEMBER OF
THE PUBLIC to within 40 CFR Part 190 limits. For the purposes of the Special
Keport, 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 f/.om other nuclear fuel cycle facilities at the same site
or within a radius of 8 km must be considered. 1f the dose to any MEMBER OF
THE PUBLIC 4s estimated to exceed the requirements of 40 CFR Part 190, the
Special Report with & request for & variance (provided the release conditions
resulting in violation of 40 CFR Part 190 have not alresdy been corrected), in
sccordance with the provieions of 40 CFR 190,11 and 10 CFR 20.405¢, s
considered to be a timely request and fulfills the requirements of 40 CFK Part
190 until NRC staff action is completed, The variance only relates to the
limite of 40 CFR Part 190, and does not apply in any way to the other require~
pents for dose limitation of 10 CFR Part 20, as addressed in Contrels 3.11.1.1
and 3.11.2.1. An individual 1s not considered a MEMBER OF THE PUBLIC during
any period in which he/she 18 engaged in carrying out any operation that is
part of the nuclear fuel cycle.
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3/4,12 RADIOLOGICAL ENVIRONMENTAL MONITORING
BASES

!(l,]‘g! gsnggl‘ug '595%%!
radiological monitoring program required by this Contro) provides

representative measurements of radiation and of radicactive materfals in those
exposure pathways and for those radionuciides that lead to the highest
potential radiation exposures ot individuals resulting from station
decontamination, This monitoring program implements Section 1V.B.2 of
Appendix 1 to 10 CFR Part 50 and thereby supplements the rediological effluent
monitoring protram by vorify1n? that the measurable concentrations of
radioactive materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and modeling of the environmental
exposure pathways. Guidance for this monitoring program s provided by the
Radiological Assessment Branch Technical Position on Environmental Monitoring.

The required detection capabilities for environmental samgIa analyses are
tabulated in terms of the lower 1imits of detection (LLDs), The LLDs required
by Teble 4,12-1 are considered optimum for routine environmental measurements
in industria) laboratories. It should be recognized that the LLD 15 defined
as an p priori (before the fact) 1imit representing the capability of @
measurement system and not as an @ posteriori (after the fact) 1imit for &
particular mearurement,

Detatled discussion of t'e LLD, and other detection 1imits, can be found
in HASL Procedures Manual, HASL—!O% (revised annually), Currie, L. A., “Limits
for Qualitative Detection and Quantitative Determination - Application to
Radiochemistry," Anal, ghgm. 40, 586-93 (1968), and Hartwell, J, K.,
*Detection Limits for Radioanalytical Counting Technigues,” Atlantic Richfield
Hanford Company Report ARM-SA-215 (June 1975),

Composite sampling and drinking water requirements are not applicable,

No public drincing water supplies could be affected by the plant's
?é;c?a;q; ;;nco groundwater drainage fs to the north into Long Island Sound

3/4,12.2 LAND USE CENSUS

This Control 1s provided to ensure that changes in the use of areas at or
beyond the SITE BOUNDARY are identified and that modifications to the
monitoring program are made if required by the results of this census. The
best 3urve{ information from the door-to-door survey, fram aerial survey, or
from consulting with loca) agricultural authorities shall be used, This
census satisfies the requirements of Section IV.B.3 of Appendix 1 to 10 CFR
Part 0. 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 a garden of this size is the minimum
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AL_ENVIRONMENTAL MON]TORIN
BASES

3/8,12,2 LAND USE CENSUS (Continued)

required to produce the quantity (26 kg/year) of leafy vegetables assumed in
Regulatory Guide 1.109 for consumption by a child, To determine this minimum
garden size, the following assumptions were used, (1) that 20% of the garden
was used for growing broad leaf vt?0t|t1on (1.e,, similar to lettuce and
cabbage), and (2) a vegetation yleld of 2 kg/square meter,

3/4.12,3 INTERLABORATORY COMPARISON PhIGRAM

The requirement for participation in an Interlaboratory Comparison
Program is provided to ensure that independent checks on the precision and
accuracy of the measurements of radioactive material in environmental sample
matrices are performed as part of the quality assurance program for
environmental monitoring in order to demonstrate that the results are
;catogsbly valid for the purposes of Section 1V.B.2 of Appendix 1 to 10 CFR

art 50,
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FIGURE
$.1.3-1  SITE BOUNDARY FOR RADIOACTIVE GASEOUS
mt W’D “FLU!NTSQOOl.lll.tt‘.l.l.!.o.l..‘ctllt '1"‘
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5.0 DESIGN FEATURES

$.1 SITE

§.1.1 (Not Used)
§.1.2 (Not Used)

S1TE BOUNDARY FOR RADIOACTIVE GASEQUS AND LIQUID EFFLUENTS

5.1.3 The SITE BOUNDARY for radicactive gaseous and liquid effluents shall be
as shown in Figure 5.1.3-1,

1.5-3 Revision 16 « July 1990
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SNPS<1  ODCM

PART 1
SECTION 6

.' RADIOLOGICAL EFFLUENT
.‘é" L, . mm’

- SECTION 6.0
ADMINISTRATIVE CONTROLS
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ADMINISTRATIVE CONTROLS
ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

6.8.1.3 Routine Annual Rediological Environmental Operating lc?orts covering

the operation of the unit during the previous calendar year shall be submitted
rior to May 1 of each year. The inftial report shall be submitted prior to
y 1 of the following year following initial criticality,

The Annual Radiologica) Environmenta) Operating Reports shall include
summaries, interpretations, and en analysis of trends of the results of the
radiological environmental surveillance activities for the report period,
including & comparison with preoperational surveillance reports and an
assessmen of the observed impacts of the plant operation on the environment,
zho re ;t:zsgall 8150 include the results of land use censuses required by
M‘m . . .

The Annual Radiological Environmental Cierating Reports shall include the
results of analysis of all radiological environmental samples of all
environmental radiation measurements taken during the perivd pursuant to the
Jocations specified in the table and figures in the ODCM, a5 well as
sumarized and tabulated results of these analyses and measurements in the
format of the table in the Radiological Assessment Branch Technical Position,
Revision 1, November 1979, In the event that some individua) results are not
evailable for inclusion with the report, the report shall be submitted noting
and explaining the reasons for the missing results. The missing date shall be
submitted ac soon &s possible in & 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 b{ Control
3.12.3; discussion of a1l deviations from the seampling schedule of Table
3,12<1; and discussion of a1l analyses in which the LILD required by Table
4.12+1 wes not achievable,

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

€.8,1.4 Routine Semiannual Radioactive Effluent Release Reports covering the
operation of the unit during the previous 6 months of operation shall be
submitted within 60 days after January 1 and July 1 of each year, The period
of the first report shall begin with the date of initial criticality.

The Semiannua) Radicactive Effluent Release Reports shall include a summary of
the quantities of radicactive 1iquid and gaseous effluents and solid waste
released from the unit as outlined in Regulatory Guide 1.21, “Hoasuring.
Evaluating, and chortin? Radioactivity in Solid Wastes and Releases of Radio-
active Meterials in Liquid and Gaseous [ffluents from Light-Water-Cooled
Nuclear Power Plants," Revision 1, June 1974, with dats summarized on &
quarterly basis following the format of Appendix B therof,

¥0ne map shall cover stations near the SITE BOUNDARY; a secord shall include
the more distant stations.
SHOREHAM « UNIT ) 1,6+2 Revision 18 - May 1961






ADMINISTRATIVE CONTROLS

6,15 MAJOR CHANGES TO RADIOACTIVE LIQUID AND GASEOUS WASTE TREATMENT SYSTEMS

6.15.1 Licensee~initiated major changes to the radioactive waste treatment
systenm (1iquid and gaseous):

8. Shall be reported to the Commission in the Semiannual Radioactive
Effluent Release Report for the period in which the evaluation was
reviewed by the Review of Operations Comittee, 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. Cufficient 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 :
appliceation and amendments thereto; :

§., 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 radicactive
materials, in ligquid and gaseour effluents, to the actual
releases for the period pricr to when the changes are to be
made;

7. An estimate of the exposure to 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 Review of Operations Committee,

b. Shall become effective upon review and acceptance by the ROC,

SHOREHAM « UNIT 1 1.6-4 Revision 16 - July 1990
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SNPS-1 ODCM
PART 11
SECTION 1
INTROOUCT ION

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 tu calcule e the Liquid Effluent Monitor set point
and the Gaseous Efflient Monitor set points in order to comply with REC Sections
3.11.1.1 and 3.11.2.1, respectively,

Section 3 establishes dose calculational methods for liquid and gaseous effluents,
The 1iquid effluents dose calculation methods are used to show compliance with REC
Sections 3,11.1.2 and 3.11.1.3., For liquid pathways, the dilution factor of B.85
ucad in Section 3,1 is a calculated value based on a submerged, multiport diffuser
with & port discharge velocity of 12 fps, a 30C ft racius mixing zone, and 4
circulating water pumps discharging. If only service water pumps are discharging,
the dilution factor is one (1.0},

The gaseous effluent dose calculation methods are used to show compliance with REC
Sections 3.11.2.1, 3.11.2.2, and 3,11.2.3., The atmospheric dispersion and deposi-
tion factors used in calculation methods were calculated Sased on onsite meteors
ological data for the 2-year period of October 1, 1973 through September 30, 1975,

Regulater, Guide 1.109, Rev. 1 (October 1977), Methodology and Parameters, with the
exception of the dilution factor of 8.85, when circulating water flow exists, were
used in Method 2 (the Backup Method) dose rate and dose conversion factors.

Tables 3,5-10, 3.5-12 and 3.5-13 are incorporated only for future use if there is a
change in the land use census which requires considering ary combination of cow's
milk and meat pathways.

Section 4 identifies the receptor locations which represent critical pathway
locations, water dilution, atmospheric dispersion, and deposition factors used in
calculation Method 2, Table 4-1 summarizes the above factors for the gaseous
effluent pathways,

Section & indicat>s locations at which environmental sampling may be conducted,

Section 6 addresses the Interlaboratory Comparison Program.

BN1-11600,02-92 [1.1-1 Revision 16 - July 1990



SNPS~1 ODCM

PART 11
SECTION 2

SET POINTS

2.1 LIQUID EFFLUENT MONITOR SET POINTS (Compliance with Section 3,11.1.1 of the
Raliological Efflient Controls (REC, Part ] of the ODCM).

The radionuclide concentrations released via liquid affluents to . stricted areas
shall be limited to the concentrations specified 1. 10CFR20, Ap ef '1s B, Table 11,
Column 2 for radionuclides other than dissolved or entrained + ! 'e gases. For
dtgzolvcd or entrained noble gases, the total concentration shall Le limited to 2 x
10 pCi/ml,

The set points of the effluent monitors are dependent on circulating or service
vater as follows:

1., &. With the circulating water system (a once-through system) in use, the
circulating water flow rate (the circulating water syitem is composed of
one pump and circulates sea woter at & rate of 143,500 gpm).

b. The service water flowv rate with the service water systen composed of two
reactor building service water pumps, each having & capacity of 8600 gpm.

2 Flow rates of effluents fromw tanks and/or from the RHR heat exchanger
service water outlet, and/or yard piping drain sump.

e Individual concentrations of gamma emitters (other than dissolved or
entrained = ble geses) and Sr-89, Sr~90, Fe-55, and H-3, and the total
concentrati. .. of dissolved or entrained noble gases and gross concen-
tration of the alpha emitters in the liquids to be discharged.

4. Maximum allowsble concentration of 2 x lO’“ yCi/m]l for the total concen=
tration of dissclved or entrained noble gases &nd maximum permissible
concentrations (MPCs) of other gamma emitters, Sr~89, Sr-90, Fe-55, H-3,
and alpha emitters in the effluents as specified in 10CFR20, Appendix B,
Table 11, Column 2 for an unrestricted area.

NOTE:  Precautions should be taken to assure that the circulating
water system flow rate or the service water system flow rate
used in determining the set point remains constant during the
period of discharge. If the circulating or service water flow
rate during discharge becomes lees than the flow rate that was
used in calculating the discharge set point, the discharge must
be terminated and a nev set point calculated.

Service water via the KHR heat exchanger service water outlet will be released
continuously to the environment when the RHR heat exchanger is¢ in operation.
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.

BN1-11600.02-92 11.2.1-1 Revision 17 - May 1991
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For batch as well as continuous releases, the sampling and analysis program wshall
be in accordance with the minimum requirements of REC Table 4.11.1.1.1-1, Spec~
ifically, the analysis program will include the determination of gross alpha
concentration of the alpha emitters. In addition, it will include isotopic anal-
yeis for determination of individual concentrations of principal gamma emitters,
and the specific radionuclides, Sr-89, Sr-90, Fe-55, and H-3, It will also include
the determination of total conucentration of the dissolved and entrained noble gases
(gamma enmitters) in the liquids. The concentrations of individual gamma emitters
are determined by gamma spectral analysis of 1) the batch sample prior to its
release for the batch releases and 2) the monthly grab sample for continuous
releases. For gross alpha and the specific radionuclides Sr-89, Sr-90, Fe-55, and
H-3, 1f analysis cannot be performed prior to discharge, then the following concen~
trations are used in the monitor set point calculations:

Gross Alpha and H-3

Gross alpha corcentration and H~3 concentrations as determined by analysis of the
previous monthly composite sample for batch releases. For continuous releases
gross alpha and H-3 concenirations are determined by analysis of previous wonthly
grab sample,

sr"89 3 S!‘gc ¥ FC“ﬁS

Individual concentrations are determined by analysis of the previous quarterly
composite sample for bhatch releases. For continuour releases the 4individual
concentrations are determined by analysie of the previous quarterly grab sample.

Representative Samples

Representative composite samples utilized in determining the concentrations of H-3,
Sr-89, Sr-9%0, Fe-55, and the gross alpha concentration both for batch and contin-
uous releases,and in determining the coucentrations of gamma emitters (excluding
dissolved and entrained noble gases) for continuous releases are obtained in
accordance with the method stated for obtaining such samples in the REC Table
4.11.1.1.1+-1.

The tank contents are recirculated prior to obtaining samples for analysis. The
pinimum recirculation time tr shall be:

t, =2y
f
T
where:

v = the volume of liquid in the tank to be sampled
fr = the recirculation flow rate being used to mix the tank contents.

For the yar? 1irain sump, the above methodology will be used unless it can be
determined tizc there huos ben no condensate storage tank overflow events since the
last batch release, Althuugh designated a batch release, there may be times when
non-contaminated yard drain runoff to the sump will occur during the discharge
period. This input will not increase the discharge concentration.

BRi~11600.02-92 1.2 122 Revision 17 - May 1991






SNPS-1 ODCM

2.1.1 Radiation Effluent Monitor (RE-13) High/Trip Alarm Set Point for
gjichatgg Waste Sample Tanks, ecbvarg'éamﬁTé Tanks, or YARD Piping Drain

240

The function of this monitor set point is to ensure that the sum of the ratios of
the discharge concertrations to the MPCs of the corresponding radionuclides of the
discharges monitored by this monitor and other 1iquid 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
along with any streams which are in the process of being discharged,

1. Discharge wuste tanks

2. PRecovery sample tanks

3. Yard piping drain sump

4, Reactor building salt water drain tank

. Residual heat removal heat exchanger service water

Only one of the first three items above is discharged at any one time, which can be
combined with releases from item 4 and/or 5,

Obtain the circulating or ser/ice water flow rate from the control room (see NOTE
in Section 2,1),

Define Normalizing factor

e oo Ut fuat fug st (Fe - Fp - fhg))

. *0,8
9 ECDifD * Cyinfua * Chig®he * Csis)

FPT;

An isotopic analysis of each sample is performed. This analysis includes isotopic
cnaiysis for gamma emitters; gross alpha emitters; total dissolved or entrained
noble gases; and Sr-89, Sr-90, Fe-55, and H-3. This should be done for all moni-
tors,

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 con-
sidered as zero) for detector RE-13 is calculated as:

N
S13 5 F* £ Cpy*Ey (cpm)
i=]
BN1-11600,02-92 11.2.1-4 Revision 8 - February 1986
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SNPS-1 ODCM

concentration of radioisotope (1) (uCi/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 any of the following tanks or sump tha. is
to be discharged:

1, discharge waste tanks
2. recovery sample tanks
3, yard piping drain sump.

(Maximum design discharge flow rate = 150 gpm)

Reactor)building salt water drain tank concentration of radioisotope(i)
(uCi/m

RHR heat exchanger service water outlet concentration of radioisotope(1)
(uCi/m1) from loop A.

RHR heat exchanger service water outlet concentration of radioisotope(1)
(uCi/m1) from loop B,

Reactor building salt water drain tank discharge flow rate (gpm).
(Maximum design discharge flow rate = 100 gpm)

RHR heat exchanger service water outlet discharge flow rate (gpm) from
loop A (Maximum design discharge flow rate = 9340 gpm)

RHR heat exchanger service water outlet discharge flow rate (gpm) from
loop B (Maximum design discharge flow rate 9340 gpm)

Tot;] circulating or service water flow rate (gpm) (this includes f_, and
f
HB

Gamma counting efficiency of RE-13 for radionuclide (i) (cpm/uCi/ml).
Figure 2,1-1 shows the ener,y response. For non-gamma emitters, Ei-o.

Safety factor

is defined in Section 2.1. The above calculation is made for each batch to be

sed.

After each bitch release, the high alarm set point shonld be reset as close to the
barkgrourd a3 practical to prevent spurious alarms and yet assure an alarm should
an iradvertent release occur,

Br1-11600-02-92 11.2.1-5 Revision 8 - February 1986
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2.1.2 R§g10§1on Effluent Mgn1;pr (RE-79) High Alarm Set Point for Reactor
uilding Salt wWater Drain Tank '

The function of this munitor 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 liguid waste discharges, if any,
does not exceed 1,

1f 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 individua) samples of any of the following streams which may be in the
process of being discharged:

1. Discharge waste sample tanks

Z. Recovery sample tanks

3. Yard piping drain sump

4, Residual heat removal heat exchanger service water

In the case of continuous release, samples will be taken as per requirement REC
Table 4.11.1.1.1-1.

Obtain the circulating or service water flow rate from the control room (see NOV{ l
in Section 2.1).

The set point for continuous or batch release (see NOTE in Section 2.1.1) will be
calculated as follows:

S79 = F* L%"thSiEil (cpm)

where:

51 = Gamma counting efficiency of RE-79 for radionuc)ide i
(cpm/uCi/m}). Figure 2.1-2 shows the energy response. For non-
gamma emitters, Ei =0

A1l 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,

After each batch release or continuous release period, the high alarm set point
should be reset as close to the backgrourc . practical to prevent spurious alarms
and yet assure an alarm should an inadvertent release occur,

BN1-. 500-02-92 11.2.1-6 Revision 1t - July 1990
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2.2 CASEOUS EFFLUENT MONITOF SET POINTS (Compliance with Section 3.11.2.1 of the
REC)

The high alarm set point for the Station Ventilation Exhaust Monitor (RE-42) 1s set
in accordance with the dose rate 1 wit for noble gases at the site boundary spec-
1fied in Section 3.11.2.1 of the REC.

Less than or equal to 500 mrem/yr to the total boly and less than or equal to
3000 mrem/yr to the skin.
The set point for this wonitor will be determined based on the lower of the two set

points calculated for: 1) the total “ody dose rate and 2) the skin dose rate,
calculated respectively in Sectirus 2.2.1 and 2.2.2.

BN1=~11600,02-92 11 <2:d~] Revision 17 - May 1991
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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, appropriaie
correction as derived from Figures 2.2-2 will be made,

2241 gasgous Effluent Monitor High Alarm Set Point for Station Ventilation
xhaust Monitor (RE-

2.2.1.1 Gaseous Effluent Monitor Migh Alarm Set Point for Station Ventilation
Exhaust Monitor (RE-42) Based on Noble Gases Jota) Body Dose Rate
1. The net count rate (excluding background), CR (cpm), of the Station
Ventilation Exhaust Noble Gas Radiation Monitor is given by:

R = 1078 % C(kr-85)%E(Kr-85) (cpm)
where:
E(Kr-B5) = detector efficiency (cpm/ Ci/cc) for RE-42 for Kr-85
as provided in Figure 2.2-1. The linearity response
for RE-42 is shown in Figure 2.2-2.
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-B5) (mrem/yr)
where:
DR(Kr-85) = predicted dose rate for (Kr-BS5) (mrem/yr),
X/Q = annual average X/Q (sec/m?®) wut 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,
C(Kr-B85) = isotope release concentration (pCi/cc) “sampling not

required”,

v . station ventilation exhaust rate (cc/sec). (Maximum
exhaust rate = 1.73E+08 cc/sec (3.66E+05 cfm).)

BN1-11600.02-92 11.2.2-2 Revision 17 - May 1991
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X/Q = annyal average X/Q (sec/m*) at 366 meters NNE due to

releases via the station ventilation exhaust point, (6,6£-07
sec/m?),

K(Kr-85) = skin dose rate conversion factor (mrem/yr/pCi/m®), frc.
sim Table 2.2-1,

C(kr-85) = 1sotope release concentration (pCi/cc) sampling not
required,

v = 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 a skin dose
rate of 3000 mrem/yr by multiplying by the following normalizing factor:

FS * 3000/ DR(Kr-85)

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:

g5

42 : 0.8 'Y FS - CR = 0.8 * 3000 . E(KT-BS) (‘-pm)
Xq ¥V R, TRr=85)
where
522 = high alarm set point that results in a skin dose rate of

less than 3000 mrem/yr (cpm),
FS = normalization factor (unitless),

CR = station ventilation exhaust noble gas radiation monitor
count rate (cpm), and

0.8 = safety factor,

BN1-11600.02-92 11.2.2-4 Revision 17 - May 1991
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TABLE 2.2-1 (CONT'D)
(@ g
Radio- 1) (2) (1) oY (2) el -
nuclide B-Air' 1) (oFb.)  Boskin(?) (ors)  yemirl!) (oF)) v-Body'?) (0FB,)  Skin Dose!?)  Skin Dose
Xe-138 4.75€-03 4.136-03 9.21€-03 8.83t- 03 1.16-02 1.46-02 ‘
Ar-41 31.286-03 2.696-03 9.30£-03 8.84E- 03 9.9€-03 1.36-02
(1) mrad-m3
1-yr
{2) mrem-m?
pCi-yr
(3) 2.886-04 - 2.88 * 107
(4) K_; = (0.7 * 1.11 * DFY) + DFS, l |
= Y i
(5) Kg;p = (1.11 * DF) + DFS, ‘
i
|
3
|
3
;
l
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PART 11
SECTION 3

DOSE CALCULATION METHODS
This section presents the calculstional specifics required to demonstrate compli -

ance with the following Radiological Effluent Controls (KEC, Part I 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 Radiociodines, Tritiun, 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 Re-
leases of Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR50,
Appendix 1."

Two methods are provided for each unalysis, The first method is the method used by
the computerized radiation monitoring system. Method 2 1s a backup hand calcula-
tional method to be used only if the computer is not functional.

The Semi-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 Revision 17 - May 1991 |



SNPS-1 ODCM
3.1 LIQUID EFFLUENT, DOSE CALCULATION

To comply with Section 3.11.1.2 of the REC, the liquid effluents released to
unrestricted areas shall be limited:

1. During any calendar quarter to less than or equal to 1.5 mrem to the
total body 2d to less than or equal to & mrem to any organ.

2. During any calendar year to less than or equal to 3 mrem to the total
body and to less than or equal to 10 mrem to any organ,

The site boundary for Yiquid effluents is shown in Part 1 Figure 5.1-3. The 1iquid
radwaste system mode! 1s shown in Figure 3.1-1.

3.1.1 Method 1: (Computerized Method)

The equations which follow eare used by the computer software to calculate the
offsite doses due to release of liquid radwaste. For this dose calculation the
actual concentration to be discharged by isotope, the total volume of liquid to be
discharged, and the number of circulating water puaps running, supplied by the
operator, shall be used.

The software computes the isotopic releases by multiplying the Tab measurements by
the volume of the liguid to be released:

0 =+ 3.785 x 107 v q,
Qi ® tota) inventory of isotope 1 in the 1iquid to be released (Ci)

QG * concentration of 1isotope i in the liquid to be discharged (as
measured in laboratory) (MCi/cc)

V =  volume of liquid to be discharged (galions)
3.785 x 1073 = [(C1A:C1) (cc/gal))

The dose equations which follow are from Regulatory Guide 1,109, with minor modif-
ications. They are employed for the computation of dose from any single batch
discharge (continuous discharges are handled as batch discharges in the com-
puterized method). Weekly and quarterly cumulative doses are also calculated and
stored in data files for reporting.

(2) Organ Dose Due to Ingestion of Salt Water Fish

R;:g Fish . 0.389 U:"(1/K1) I Q Bf:s OF1 e 2424 for circ. water
P part+] P il

ing fish fis fis
R, = 657.4/(K, + 0.930 K,;) U I Q. b
Ja 2 3" Tap part+l ip

-24
DFI1 .* Ad

J

for service water
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where:

Ring inv

Ja

inv
81p

inv
Uap
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SNPS-1 ODCM

* dose to organ j of individua) in age group & due to the
ingestion of saltwater invertebrate contaminated with
radioactive particulates and iodines [mrem] (Ref.: Reg.
Guide 1,109 Eq. A-3 with the special values identified 1in
the fish-ingestion equation above)

= Bioaccumulation factor for saltwater invertebrate
[(pCi/kg)/(pCi/liter)] (from Table A<l of the Guide)

= invertebrate consumption rate by individual in age group a
[kg/yr] (from Table E-5 of the Guide, for maximum
individual)

{c) Total Body Dose From Shoreline Deposits

REPOT® « 0,861 USNO® (1/)) 1

01 DF61] (l-e'tbli) for circ, water

wh,o a part+] i
-t
, shore A
= 82,9/(K, + 0,930 K.} U® ¥ 0, DFG,, (l-e b i, service water
: 2 U8 Gapger V1 b—-—r;--)
where:
Rag°;e = total body dose to individual in age group a from shore)ine de-

BN1-11600-92

posits [mrem] (Ref.: Reg. Guide 1,109 Eq. A-7 with the follow-
ing special values:
° F(flow rate of liquid effluent) is represented by the

product K *F [ft¥/sec], where K_ is the number of
operating”pufHEPa¥ system m and F ump.m 15 the flow rate per
unit pump PUMp.»

For the circulating water system, m=1; for the reactor build-

ing service water system, m=2; for the turbine building

service water system5 m=3

Foump 1 = 1:435 x 10 [gpm] = 319.7 [ft¥/sec]

Fome's = 8,600 gpm] = 19.16 ft’/seci

Foume's = 8,000 [gpm] = 17,82 [ft3/sec

MPUTRe¥ing ratio) = 0.113 if circ. water is in use

i = 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)

“t_(transit time from source to shoreline) = 0 (see Reg.
GBide pg 1.109-69, for Eq. A-7)

° T, (radionuclide half life, days) = 0.693/(24*12 where

0.693 = logez and ), is the decay constant in [hr ]

°D DFGi] (see below)

9 ° 2 90

aipj *

shoreline exposure time for individual in age group a [hr/yr]
(from Table E-5 of the Guide, for maximum individual)

11.3,1-3 Revision 8 - February 1986
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(d)

(e)

SNPS-1 ODCM

Km = number of pumps of system m operating

Q1 B total activity of isotope 1 released [Ci], from above

DFGn = total body conversion factor for standing on contaminated
ground (shore) [(mrem/hr)/(pCi/m2)] (from Table E-6 of the
guide)

t, - time periog over which accumulation is evaluated (15 years, or
1.314 x 107 hours)

0.561 = 110,000 Mp W (TiAi)/ Fpump,] [(pCi/Q)/(Ci/yr)]

= 110,000 x 0,113 x 0.5 x (0,693/24)/ 319.7 for circ. water
82.9 = 110,000W (Ty35) Fopno o L(RCH/8)/(CH/yr)]

= 110,000 x 0.5 x (0.693/24)/19.16 for reactor building service
water

0.930 » 3/F

Fpump. pump,2
part+l . 68 particulates and & iodines in thz summation sign

Skin Dose From Shoreline Deposits

-t. A
gEhore . 0,861 u:"°’e (1/Ky) 1 Gy DFG, (l-e b i, for circ. water
P part+] ¥
hore A
= 82.9/(K, + 0.930 K,) uS"oTe . Q. DFG,, (1-e b'i
2 3’ “ap part+l i i2 (~——x;~——)
for service water
where:
a;:?;ea skin dose to individual in age group @ from shoreline deposits
’ [mrem); (Ref,: Reg. Guide 1.109 Eq. A-7 with the special values
1isted for the total body dose)
DFG12 = skin dose conversion factor for standing 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.

Total Doses

The individual dose components described in items (a), (b}, (c), and (d) above
are summed in the following way for the computation of total doses:

R ing fish ing inv
Rja a d Sa
N ing fish ing inv shore
Rub,a fb,a *Bba * Bba
R . shere
skin,a kin,a
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where:
RJa

wa.a

and

Rekin,a

SNPS-1 ODCM

= total dose to organ j (exclusive of the total body) ot individ-
ual in age group a due to the ingestion of fish and invert-
ebrate (mrem

» total dose to the total body of individual in age group a due
to the ingestion of fish and invertebrates, and direct
radiation from shoreline deposits

total dose to the skin of an individual in age group a from
shoreline deposits (mrem).

3.1,2 Method 2: (Backup Method)

The dose contributions for the total release period shall be calculated for all
radionuclioes identified in liquid effluents released to unrestricted areas using
the following expression:

M
Oy * ,gl [Ar of, Bty CigFg] (3.1-1)
where:
Dy = the cumulative dose or dose conmitment to the total body or an organ

Cie

b 5 ¥

from the ligquid effluents for the total release period

:
g=) Aty (mrem),

the length of the &th release period over which C,, and F, are
averaged for all liquid released (minutes),

the average concentration of radionuclide Ci in undiluted liquid
effluent during release period sty from any liquid release (uCi/cc),

the site-related ingestion dose or dose commitment factor to the
total body or any organ for each identified principal gamma and beta
enitter Jisted in Table 3.1-2 (mrem/min per uCi/cc), see Appendix A
for derivation

Undiluted 1iquid effluent flow rate

Fc/Hp
total circulating water flow rate with the number of circulating
pumps in use

total service water flow rate if the circulating water is not in use

Hp (Mixing factor) = 0.113 if circulating water is in use;

BN1-11600-92

= 1.0 if service water only is in use
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The total dose from liguid effluents from all discharges, Drotarr 15¢

DTotﬂ g DTD ’ D-rR bl DTH ’ D‘!S 5 Dw

where:

Dose contribution from discharge waste sample tanks as calculated in
Equation 3.1-1

Dose contribution from recovery sample tanks as calculated in
Equation 3.1-1

Dose contribution from RHR heat exchanger, service water as
calculated in Equation 3.1-1

Dose contribution from reactor building salt 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 1imit specified in Section 3.1, consult
REC Section 3.11.1.2.
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Radio~
nuclide

H-3
C-14
Na-24
p-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Ni-65
Cu-64
in-€5
in-69
Br-83
Br-84
Br-85
Rb-86
Rb-B8
Rb~89
Sr-89
Sr-90
Sr-91
Sr-92
Y-80
Y-81m
Y-31
Y-92
Y-93
2r-95
Ir-97
Nb-95
Mo-99
Tc-99m
Tc-101

BN1-11600-112

DECAY CONSTANTS (1/hr)

Constant

6.408E-06
1.379E-08
4,600E-02
2.000E-03
1.044E-03
9.252E-05
2,700E-01
2.930E-05
6.480E-04
4.068E-04
1,501E-0%
8.600E-07
2.700E-01
5.400E-02
1,1B4E-04
7.296E-01
2.900E-01
1.3C0E+Q0
1.449E+01
1.500E-03
2.400E+00
2,700E+00
5.722E-04
2.776E-06
7,300E-02
2,600E-01
1.100E-02
8.300E-01
4,900E-04
2,00E-01

6.800E-02
4,392E-04
4.100E-02
8,200E-04
1.000E-02
1,200£-01
2.,90uE+00

SNPS-1 ODCM
TABLE 3.1-1

1 of 1

Radio~
nuclide

Ru-103
Ru~10%
Ru-106
Ag-110m
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te«131m
Te~131
Te-132
1-130
1-131
1-132
1-133
1-134
1-13%
Ls-134
Cs«136
Cs=137
Cs-138
Ba-139
Ba-140
Ra-141
Ba-142
La-140
La-142
Ce~141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

Constant

7.300E -04
1,600E~01
7.BOOE -05
1.100E-04
5.000E-04
2.600E-04
7.400E-02
8.600E-04
5.900€-01
2.300E-02
1.700E+00
8.900E-02
5.600E-02
3.893E-03
3.000€-01
3,334E-02
7.900E-01
1,100£-01
3.852E~-05
2.203E-03
2,635E-06
1.300E+00
5.000E-01
2,257E-03
2.300E+00
3.900E+00
1,700E-02
4,500E-01
8.892E-04
2,100E-02
1.019€-04
2.100E-03
2 ,400E+00
2.600E-03
2.900E~02
1.200E~02
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TABLE &1 (Comt'd.)

A ) <
Long Term Relative s WA e wA 56508 w2 O
Deposition Factor for 10 S5.1-Me=
Stat ion Ventilation Prhaust
m'ql

1) g Tsland Lighting Company. Shoreham Muclear Station - Unit One,
FINAL FNVIRONMENTAL STATEMENT, NUREG (285, October 1977, Docket 5-322.

@ gl iance With 100FR50 Appendix 1,” Shoreham Nuclear Power Station - Unit One,
Long. Island Lighting Gawpany, Docket 50-322, SWG-119, July %0, 1976.

) Bt on Stone & Webster caloulation 19.64-6-120, Rev. 0, and ND calculation CCI0I2IS, Rev. O.
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SNPS-1 ODCM
TABLE 4.2

GENERAL SITE SPECIFIC DATA

PARAMETER

Elevation of lower-level met, instruments
Elevation of upper-level met, instruments
Temperature sensor separation

Release height for station vent

Stetion grade elevation

Reactor building height

Reactor building cross-sectional ares
Station vent equivalent diameter

Maximum effective plume height allowed
Height of fnversion layer aloft

Maximum plume vertical standard deviation

VALUE
33 ft above ground leve)
150 ft above ground level
117 feet
249 ft above MSL
20 ft above MSL
65 m
2600 wt
2.664 m
400 m
600 m
0, * 1000 m

Fraction of the yesr that animals graze on pasture fp = 1.0

Fraction of daily feed that 1s pasture grass when !‘ « (.84

the anima) grazes on pasture

Avevage transport time of activity from the feed ty* 24 hours

intc the milk wnd to the receptor

EN1-11600-112 1 of 1
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SNPS-1 ODCM

PART 11
SECTION §

RADIOLOGICAL ENVIRONMENTAL MONITORYNG PROGRAM SAMPLING LOCATIONS

The purpose of this section 1§ to identify those sampling locations from which the
rediological enviror- ~'al monitoring samples shs1l be collected pursuent to
Radiological Effluer ¢ rols 3/4-12 (Part 1 of the ODCM),

Table 3.12.1<1, *  i.,3+37), baved on NUREG 0473, defines an acceptable
Radiological Environnental Monitoring Program by providing guidelines for the
sampling locations according to pathways. It specifies the number, location and
frequency of sample collection and the required analyses,

The Shoreham-tpecific implementation of the program is given in Tadles 5-1, 5.2,
5«3 and §-4, corresponding to the four pathways of direct, airborne, waterborne and
ingestior doses. The corr.spondinY onsite and offsite sampling locations are shown
in Figures 5+1 and 5-2, respectively.

BN1-11600.02 11.8-1 Revision 17 - May 1991
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TABLE §-1

RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM (REMP)
DIRECT RADIATION MONITORING STATIONS

Functional
Designation Location Code
‘!gk!g-gg7;) (Shoreham REMP) Location Description
DR1 151 Beach east of intake, 0.3 mi, N
DR2 2A2 West end of Creek Road, 0.2 mi, NNE
DR3 351 Site Boundary, 0.1 mi, NE
DR4 451 Site Boundary, 0.1 mi, ENE
DRS 652 Site Boundary, 0.1 mi, €
DRE 65?2 Site Boundary, 0.1 mi, ESE
DR? TA2 North Country Road, 0.7 mi, SE
DRE BA3 North Country Road, 0.6 mi, SSE
DRS 881 Service Road SNPS, 0.2 mi, §
DR10 10A1 North Country Road, 0.3 mi, SSw
DR11 11A1 Site Boundary, 0.3 mi, SW
DR12 121 Meteorological Tower, 0.9 mi, WSN
DR13 1383 Site Boundary, 0.2 mi, W
DR14 1452 St. Joseph's Villa, 0.4 mi, WNW
DR1S 15651 Beach west of intake, 0.3 mi, NW
DR16 1652 S5ite Boundary 0.3 mi, NNW
DR30 1261 Central Islip Substation,

19.9 mi, WSW
DR31 1161 MacArthur Substation, 16.6 mi, SW

BN1-11600.02-112 1of 1 Revision 17 - May 1991
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TABLE 6-2
RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM (REMP)
ALRBORNE MONITORING STATIONS

Functional

Designation Location Code

{NUREG-047 (Shoreham REMP) Location Description

Al 652 Site Boundary, 0.1 mi, ESE

A2 2h2 West end of Creek Road, 0.2 mi. NNE
Al 351 Site Boundary, 0.1 mi, NE

) 781 Overhill Ro-4, 1.4 mi, SE

AS 1161 MacArthur _gostation, 16.6 mi, SW

BN1-11600,02-112
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TABLE 6.3
RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM illﬂ@&u
WATERBORNE MONITORING STATIONS

Functiona)

Designation Location Code

le (Shoreham REMP) ation Descript

WAl 1362 Surface, background area, 13.2 mi, W
WA? 141 Surface, outfall ares, 2.1 mi. WNW
WA3 k19 Surface, outfall area, 2.9 mi, N[
wdl Z2hé Sediment, beach, 0.4 mi. NNE

BN1-11600.02-112
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Functional
D!lizgltign

la, la2
Ibl

b2
b3

el
Ie2
1c¢3

BN1-11600.02-112

SNPS-1 ODCM
TABLE 5-4

RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM (REMP)
INGESTION MONITORING STATIONS

Location Code
(Shoreham REMP)

Not Used
3C1

14C1

1362

881
6621

12H1 or
12H2

cation cription

Fish and Invertebrates, Outfall
Area, 2.9 Mi, N[

Fish and Invertebrates, Outfall
Area 2.1 Mi, WNW

Fish and Invertebrates, Background,
13.2 M. W

Food Product, Local Farm, 1.2 Mi, SSE
Food Product, Condzella Farm, 1.8 Mi, ESE

Food Products, Background Farm, 26 Mi, WSW
Food Products, Background Farm, 32,1 M1 WSW

1 of 1 Revision 17 - May 1991
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SNPS-1 ODCM
3.2 OPERATION OF LIQUID WASTE TREATMENT SUBSYSTEMS

The dose projection aralysis will be performed using the methodology descrited in
Section 3.1 with the exception *hat the calculated doses will be compared with the
1imits specified in REC Section 3.11,1.3.

The 1iquid radwaste treatment system shal) be OPERABLE and appropriate portions of
the system shall be used to reduce releases of radicactivity when the projected
doses due to the liquid effluent to UNRESTRICTED AREAS would exceed 0,06 mrem to
m&m body or 0,2 mrem to any organs in a 3le-day

period,

A model of the 1iquid radwaste treatment subsystems 1§ shown on Figure 3,1-2,
Although the RMR Service Water Nischarge, RBSWOT, and yard piping drain sump
systems are not part of the radwaste treatment subsystems, they are included in
f;gun 3.1«2 because they represent locations of potentially radiocactive dis-
charges.

BN1-11600,02-92 11,3.21 Revision 16 - July 1990
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3.3.1.2  Total Body Dose Rate
cloud inh ground
Dwb * D * D ¢ D
ﬁ where:
| ¢loud T 4
i Oyt o (wQF o222 x 107 K, fOFB,
|
l inh sa ' 4 e
l
| ground : 11 “t A
| Db = (D/Q) F 7 x10 pgmx fy DFG [1-e""b"1)/2
D:l°“° r total body dose due to direct radiation from the radio-
active cloud [mrem/hr] (Ref,: Reg. Guide 1,109 Eq. B-8;
also similar to Eq. Be6 if oncw makes use of the gamma
| (x/Q) and the DFB, instead of DF [ dose conversion
| D:gh . total body dose (j = total body) due to inhalation
[mram/hrg (Ref.: Reg. Guide 1.109, Egs. C-3 and C-4, for
an adylt
h 03;°“"° » total body dose due to particulate and fodine radio-
| lct1vit{ depositing on the ground [mrem/hr) (Ref,: Reg.
| Guide 1,109, Egs, C-1 and C-2 with the product 8760
Ehr/yr; (1/3,) [yr) replaced by (1/4;) [hr] and parameter
1(r.9 repr‘sentod by the (D/Q)).
OFe, : amma dose to boi’ conversion factor [(mrem/yr)/(pCi/m?*)]
| from Table B-1 of the guide)
| DFA1J ad dose conversion factor for nuclide 1 to organ j of an
| ' adult individual [mrem/pCi dnhaled] (from Tables E-7
through E-10 of Reg, Guide 1,109)
| DFG,, . total body conversion factor for standing on contaminated
| ?rgggg [ (mrem/hr)/(pCi/m2)] (from Table E-6 of Reg. Guide
" .
| (x/0)%® = concentration dispersion factor (sector-average model) for
| the perfod of release (site boundary only) (sec/m*)
| (x/0)§$ = gamma (x/Q) (finite cloud sector-average model) for the
period of release (site boundary only) (sec/m*
(0/Q) s particulate deposit’ n rate (site boundary only) (1/m?)
F'f «Q (Ci/hr) (as defiied in Section 3,3.1.1)

BN1-11600-02.92
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3.17x10
2.2x10%

7:1011

part+]

3.3.1.3 Skin Dose Rate

Dsk1n

where:

¢loud
Dskin

Dgr0und
skin

¢loud
Dskin

ground
Dskin

BN1-11600-02-92

SNPS<1 ODCM
#dult breathing rate (m?/yr) (from Table £+5 of the Guide)
radionuclide decay constant (hr'l)
time period over which the acgumulation is evaluated,
which 1s 15 years (1.314 x 10 hours) (Reg. Guide pg
1010”2‘)
1012/(8760 x 3600) [(pC1/C1) (yr/sec))
3.17 x 10‘ x 0.7, where 0.7 1s the shielding factor which
accounts for the dose reduction due to the shielding
effects of residential structures during occupancy (Ref.:
Reg. Guide 1,109 Table E-16)
1012 x 0,7, where 0.7 15 the shielding factor and 10 15
thodnrmbcr of pCi per C1 (see Egs, C«1 and C-2 of the
guide

66 particulates and & 1odines in * ¢ summation sign

Dc\oud

ground
skin 0

skin

1.11 x 0.7 <'v0)“ Froa.17 x 100
¢ (x/Q)% £ 3,17 x 100
(0/0) F' 7 x 1031 2

Y
nobles 11 O}
nob\cs fi UFSi

ot A
plft*l f1 DF612 [1 - @ b 1]/\‘

skin dose due to direct gamma radiation from the
radioactive cloud (first component of the equation

with finite c¢loud modeling and betz radiation
ésccond component,  semi-infinite cloud immersion)
mrem/hr)  (Ref,: Reg. Guide 1,109 Eq. B-9; also
?1ma;;r to Eq. B-7 1if one makes use of the gamme
X/

skin dose due to particulate and fodine radicactivity
depositing on thc ground [mrem/hr] (Ref.: Reg., Guide
1,109, Egs. C«1 and C-2 with the product 8760 [hr/yr}
I/A ) [yr] replaced by (1/) [hr] and parameter &, (r,®
rcpr sentod by the (D/Q))

?ammn dose to air conversion factor [(mrad/yr)/(pCi/m?))
from Table B-1 of the Guide)

beta dose to skin conversion factor [(mrem/yr)/(pCi/m?)]
(from Table B-1 of the Guide)
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ENPS-1 0DCM
3.3.2 h t , hod
3.3.2.1 Noble Gas Total Body Dose Rate
The following eyuation should be used:

Oy = 070 %) $/Q) * E[0F, * Cyy) (mren/yr)

where:

DY, =  tota) body dose rate from al) radionuclides releases (mrem/yr),

DFI, . the total body dose rate factor due to gamma emissions for each
;G;n:;fiod noble gas radionuclide (mrem/yr per pCi/m*) (Table
'Y 4 ’

C1, . the station ventilation exhaust duct relesse concentration of
radionuclide, 1, (pCi/cc) (from the isotopic analyses performed on
the goxeous sample taken from the station ventilation exhaust
monitor),

BN1-11600-02-92 11,3,3+5 Revision 17 - May 1991




SNPS«1 ODCM

v, . 1.736+08 cc/sec (3.66E405 cfm), station ventilation exhaust duct
ventilation exhaust flow rate, |

l/Q‘ . long term dispersion factor due to release via the station ventila-
tion exhaust point; refer to Table 4.1, cells Al and A3, '

0.70 = shiolding factor that accounts for dose reduction due to shielding
from residentic) structures,

3.3.2.2 Noble Gas Skin Dose Rate

The following equation should be used:

DS, = ¥, * X/Q, ¢§ (K¢ * €yl (mrem/yr)

where:

DS' « skin dose rate from all radionuc)ides released (mrem/yr),

EN1-11600,02-82 11.3,3-6 Revision 17 - May 1991
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SNPS-1 ODCM

the skin dose factor due to beta and gamma emissfons for each
;d;nitviod noble gas radionuclide (mrem/yr per pCi/m®) from Table
L ]

the station ventilation exhaust duct release concentration of
radionuciide, 1, (pCi/cc) (from fsotopic analyses performed on the
gaseous saup{c taken from the station ventilation exhaust monitor),

1.73E+08 cc/sec (3.66E+05 cfm), station ventilation exhaust duct
ventilation exhaust flow rate,

long term dispersion factor due tc release via the station ventila-
tion exboust point; refer to Table 4-1, cells Al and A3,

Rate (Particulate Rele

The following equation should be used:

Dy *

BN1-11600.02-92

her 10° # Ry * Py % X/ ¢ Cyy (mren/yr)
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SNPS=1 ODCM

total dose rate to organ, j, mren/yr,

the inhalation dose conversion factor, for radionuclides other than
noble gases, 1, and organ, J, in wrem per pCi from Table 3,53,

The dose factor P,, 1s based on the critical individual organ for
the Child group, widch 1s most restrictive. Inhalation dose factors
for other age groups are given in Tables 3.5<1, 3.5-2, and 3.5-4,

inhalation rate (a®/yr), from Table 3.5-5.

the station wventilation exhaust duct release concentration of
radionuclide, 1, (uCi/ec) (from the isotopic analyses performed on
the filter paper and charcoal cartridge taken from the station
ventilation exhaust monitor),

1.705408 co/sec (3,60E405 cfw), station ventilation exhaust duct
ventilation exhaust flov rate,

long term dispersion factor due to releases via the station ventila-
tion exhaust point; refer to Table &~1, cells A2 and A4,

BN1-11600.02-92 11,3.3-8 Revigion 17 = May 193l
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SNPS-1 ODCM
3.4 GASEOUS EFFLUENTS NOBLE GAS AIR DOSE

To comply with Section 3.11.2.2 of the REC, the afr dose in unrestricted area
location due to releases via the station ventilation exhaust point shall be limited
to the following:

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

2, During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equal to 20 mrads for beta radiation,

3.4, Method 1: (Computerized Method)

Cumulative doses are calculated by making use of hourly dose rate equatiors
presented in the following subsections,

3.4.1.1 Relea gt i

Dose estimation is performed every hour by making use of the atmospheric dispersion
calculation made every hour from meteorological data taken every minute (see
Section 4), and »f the following equation for the release rate (Ci/hr):

Qi . Ff,
where : GQ
F ® k J.11“(.1) qu(J) &t
fy « 10°° qy(1) / qu (1)
k o 2.832 x 10% (ce/t?)
F’(j) *  yent flow rate during interval § (cfm)
én (1) * noble gas effluent monitor count rate during interval
¢ (cpm)
it = time interval (= 1 minute)
45 . conrcentration of isotope 1 in the effluent as measured in
the lab at time t (uCi/cc)
Fi = 60-minute average of the flow and count-rate product
[(ec/hr) (cpm)]
60 - number of At intervals per hour (1/hr)
BN1-11600,02-62 11.3.4-1 Revision 16 - July 1990
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SNPS-1 ODCM
b h

3.4.2.1  Noble Gas Ganma Afr Dose

The following equation should be used:

DG: «  3.176-08 Wy 'ty Q0 % [H‘ 'C"] (mrad)
where:
Dgs *  the tota! gamma afr dose from the releases (mrad),
3.176-08 = the inverse of number of seconds in 8 year,
M . the air dose factor due to gamms emissions for each identified
noble ges radionuclide (mrad/yr per Ci/m®) from Table 3.4-1,
N LHER el
C11 . the station ventilation exhsust duct release concentration of

BN1-11600.02-92

redionuclide, 4, ( Ci/cc) (from the isotopic analyses performed
on the geaseous sample taken from the station ventilation
exhaust monitor),

11.3.4.3 Revision 17 « May 1991
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v1 . 1.720408 cc/sec (3,.66E+05 cfm), station ventilation exhaust
duct ventilation exhaust flow rate,

l/Q, . long term dispersion factor due to release via the station
ventilation exhaust point; refer to Table 4-1, cells Bl and B3,

3.4.2.2 Nobdl Afr

The following equation should be used:

D" . 3.17(-08 ¢ X/Q‘ . V‘ .tl .t‘ [~‘ A C”] (l""d)

BN1-11600,02-92 11.3.4-4 Revision 17 « May 1981




where!
BS

3, 17808
Y

“a

K/Ql

EN1-11600.02~92

SNPS-1 ODCM

beta air dose from all radionuclides released (mrad),

the air dose factor due to beta emiseions for each
identified noble gas radionuclide (wrad/yr per uCi/u®)
from Table 3.4~1,

the inverse o nunber of seconds in & year,

7.88E+06 sec for quarterly dose calculation,
3.15E+07 sec for yearly dose calculation,

the station ventilation exhaust duct release concentration
of radionuclide, 1, (uCi/ce) (from the isotopic analyses
perforued on the gaseous sample taken from the station
ventilation exhaust monitor),

1.73E408 cec/pec  (3.66FE405 c¢fm), station ventilation
exhaust duct ventilation exhaust flovw rate,

long term dispersion factor due to release vias the station

ventilation exhaust point; refer to Table 4-1, cells Bl
and B3,

I11.3.4+5 Revigion 17 -~ May 1991
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|

i TABLE 3.4+1
{ NOBLE GAS DOSE FACTORS

; Doe::m:o:l;r D:::.F:gm- .
| v N |
| lsotope mrad/yr } i/m? (mrqg/vr;gi;;ggilm:l |
:' Kr « 83n 1.9£401 2.9£402 |
| ke - 85m 1.2E403 2.0£403 |
i ke « 85 1.76401 2.06403 |
| ke - &7 6.26403 1,0£404 |
| Kr - 88 1.56404 2.9E+03 |
E- ke = 89 1.7£408 116408 |
| Kr = 90 1,66404 7.8£403 |
| Xe - 131n 1.6E402 116403

1 Xe - 133m 3.3E+02 1.5E+03

| Xe - 133 3,6£902 1,1£403 Q
| Xe = 136m 3.4£403 7,4£402 |
| Xe - 135 1,9E+03 2.5E403 |
| Xe - 137 166403 136402 |
f' Xe - 138 9,2E403 4,8E+03 |
] Ar - 41 9.3E+03 3,30403

|'

BN1-11600,02-112 1 of 1 Revision 1 « August 1983
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3.5 GASEOUS EFFLUENTS, DOSE DUE TO RADIOACTIVE MATERIALS IN
PARTICULATE FORM AND RADIONUCLIDES (other than Noble
Gases) WITH MALF-LIVES GREATER THAN 8 DAYS

To comply with Sectfon 3,11.2.3 of the Radiological Effluent Controls, the organ

dose to maximum individua) in unrestricted area due to particulate releases via the
station ventilation exhaust point shall be 1imited to the following:

Du;!ng any calendar quarter: Less than or equal to 7.5 mrem to any organ,
an

2. During any calendar year: Less than or equal to 15 mrem to any organ,
3.6.1 Method 1: (Computerized Method)

Cumulative doses are calculated by making use of hourly dose rate equations
presented in the following subsections,

3.5.1,1 Release Estimation
Dose estimation 1s performed every hour by making use of the atmospheric dispersion

calculation made every hour from meteorological data taken every minute (see
Section 4), and of the following equation for the release rate (Ci, hr):

0, « Bt
where:
' g0 :
f « ok gd R € (8) 8
f « 10°® q;(1) 7 éng (1)
k e 2.832 x 10% (certt?)

F‘(J) . vent flow rate during interval j (cfm)

6"9(1) ® ?ohlg gas effluent monitor count rate during interval j
ctm

At - time interval (= 1 minute)

9 = concentration of isotope 1 in the effluent as measured in
the lab at time 1 (WCi/cc)

F ® 60-minute average of the flow and count-rate product
[(cc/hr) (cpm))

€0 = number of &t intervals per hour (1/hr)

BN1-11600,02-112 11.3,8-1 Revision 17 « May 1991
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(X/Q)z’ . garma (x/Q) (finite cloud sector-average model) for the
period of release (site boundary only) (sec/m?)

(D/Q) = particulate deposition rate (site boundary only) (1/m?)

F' £ = Q, (Ci/hr) (as defined in Section 3.5.1.1)

Ryd =  adult breathing rate (m®/yr) (from Table E-5)

A = radionuclide decay constant (1/hr)

tb . time period over which the accuqylation is evaluated,
which 1s 15 years (1,314 x 10° hours) (Reg. Guide
pg 1.109-24)

3,17x10° = 10'%/(8760 x 3600) L(pCi/Ci) (yr/sec)]

2.22x10% = 3.17 x 10% x 0.7, where 0.7 1s the shielding factor which
accounts for the dose reduction due to the shielding
effects of residential structures during occupancy (Ref,:
Reg. Guide 1.109 Table E-15)

7x1011 . 1012 x 0.7, where 0.7 is the shielding factor and 1012 s

the number of pCi per Ci (see Eqs. C-1 and C-2 of the
guide)

part+] = 68 particulates and 5 iodines in the summation sign

Note that the total "total body" duse as computed above is used only for hourly
assessment of plant operation within the specification limits., The report; pre-
pared by the dose software include the total »ody dose due to inhalavion as @
separate parameter, Also rote that the equation conservatively includes the dose
due to the airborne noble gases, even though this section addresses only the
iodines and particulates.

3.5.1.3 Skin Dose

R ¢loud ground
Pekin Dskin Y Ogkin
where:
of1%d . k07 (Wt sarxnt I 0F] |
$a 4 L
+ (WQ)7" F' 3,17 x 107 | iqes Ti DFSy |

BN1-11600.02~112 [1.3.5-3 Revision 3 - December 1983
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Dground
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¢lovd
Dekin

OFS,
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(0/Q) F* 7 x 10! - f, DFG,, [1 - 'tblij
/ | parts1 T4 OF6yp e Ny

skin dose due to direct gamma radiation from the
radicactive cloud (first component of the equation with
finite cloud modeling) and beta radiation (second compon-
ent, semi-infinite cloud immersion) [mrem/kr] (Ref.: Reg.
Guide 1,109 Eq. B-9; also similar to Eq. B«7 if one makes
usé of the gamma (x/Q))

skin dose due to particulate and fodine radioactivity
depositing on the ground [mrem/nr] (Ref.: Reg. Guide
1,109, Egs., C-1 and C-2 with the product 8760[hr/yr;
(172 )[yr) replaced by (I/Ai)[hr] and parameter 6 . (r®
repr&sented by the {0/Q))

?amma dose to air conversion factor [(mrad/yr)/(pCi/m?®))
from Table B-1 of the Guide)

beta dose to skin conversion “actor [(mrem/yr)/(pCi/m3))
(from Table B-1 of the Guide)

skin dose conversion factor for standing on contaminated
grog;? [(mrem/hr}/(pCi/m?)] (from Table E-6 of Reg. Guide
i.1

average ratio of tissue to air energy absorption coeffici-
ent (from Reg. Guide 1,109, pg 1.109-6)

shielding dose-reduction factor (from Reg. Guide 1.109, pg
1.109-68?

and the remaining parameters are as defined above in Section 3.5.1.2.

Note that the total skin dose as described here includes the contribution of
airborne noble gases, even though this section addresses only the ijodines and

particulates.

BN1-11600,02-112
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3.5.1.4 Organ Doses Due to Inhalation

inh
Dja

where:

inh
DJ‘

DFAija

(wQ)®®

3.5.1.5 Organ Dose Due

88 &4 4
(wGQ)™™ F' 3,17 x 10 R‘ pl%t*l fi DFAij.

dose to organ § of 1nd1vidua\ in age group a due to
inhalation of airborne radioactivity [mrem/hr] (Ref.: Reg.
Guide 1,109 Egs. C-3 and C-4)

dose conversion factor for nuclide i to organ 8 of
individual in age group a [mrem/pCi inhaled] (from Tables
E-7 through E-10 of the Guide)

breathing rate of individual in age group a [m3/yr] (from
Table E-5 of Reg. Guide 1.109, for the maximum
individuals)

concentration dispersion factor (Sector-Average model) for
the period of release (nearest garden and nearest
residence) [sec/m*]

to Ingestion of Leafy Vegetables

ing
Dja

where:

ng
(Dja ) part

ing
(052" Msodines

(052914

in
(ojag)ﬂ3

BN1-11600,02-112

+ (Di"g)

ing ing
(By57) part ja "fodines . (Dja )C14

Jja

! 8 'tL
(D/Q) F' 1.1 x 10 f; DFI1j°

part a
“aad
KLy 02 + By = 4%
203+ 0.002T) 2807

' : SR > L
(D/Q) F' 5.5 x 10 Yodinat Vs fi DFIij‘

X 1,0 v By o284
Siowmen Ricay B 1w

]

$8 o, = B
(x/Q)*" F' 85,6 x 10 Ua fc1a DF’Cld.ja

SRRy Y IR : e &
. (x/Q)°" F (1.2 x 10 y Uy fus ufoa.Ja
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dose to organ j of individual in age group a due to
ingestion of leafy vegetables contaminated with
particulate radicactivity [mrem/hr] (Ref.: Reg. Guide
1,109, Eqs. C-5, C-6 and C-13 for leafy vegetables
only, with the following:

r(fraction of deposited activity retained on crops)
= 0,2 (see pg 1,109-68 of the Guide)

“t,_ (time period that crops are exposed to
cBntamination during growing season) = [h+s)

“t, (time period over which the accumulation is
eValuated) = [hrs)

“t, (time delay between harvest of vegetation or
cfops and ingestion) = 24 [hrs]

v A (agricultural productivity) = 2 [kg/m¥]
° P (soi) effective surface density) = 240 [kg/m?)

° yeo ® 34 + 0,0021 [hr™) (Ref.: Reg. Guide 1.109,
pbl 1.189-4 and 1.109-69)

* 8, (ry8) = (0/Q) [m"?)

fy (fraction of leafy vegetables growing in garden
of interest) = 1.0

dose to organ j of individual in age group @ due to
ingestion of leafy vegetables contaminated with
vadiciodines [mrem/hr] (Ref.: Reg. Guide 1,109 Egs,
C-6, C«7 and C-13 for leafy vegetables only; similar
to the organ dose due to particulate radiocactivity
given above but with r = 1,0 and different multiply-
ing constant)

dose to organ j of individual in age group & due to
ingestion of leafy vegetables exposed to airborne
Carbon-14 [mrem/hr] (Ref.: Reg. Guide 1,109, Egs.
(-8 and C-13 for leafy vegetables only, with p (the
ratio of the total annual release time to the total
annual time during which photosynthesis occurs) = 1)

dose to organ j of individual in age group a due to
ingestion of leafy vegetables exposed to airborne
tritium [mrem/hr] (Ref.: Reg. Guide 1.109, Egs. C-9
and C-13 for leafy vegetables only)

11.3.5-6 Revision 3 - December 1983



DF1

kja

DF]Cu
DFI

»

WJa
H3,ja
Feaa

H3

(x/Q)*®

(0/Q)

3.5.1.6 Infant Thyroid

SNPS-1 ODCM

ingestion rate of leafy vegetables by individual in a?e
:oup i (from Table E-5 of the Guide, maximum individuai)
g/yr

concentration factor for uptake of radionuclide i1 from
soil by edible parts of crops [(pCi/kg)(wet weight)/
(pCi/kd§ (dry soil)) (Ref.: Reg. Guide 1,109, Table E-1
and included on Table 3.5-6)

dose conversion factor for nuclide 1 to organ j of
individual in age group a due to ingestion of contaminated
food [mrem/pCi ingested) (from Tables E-11 through E-14 of
the Guide)

DF]‘JO fOT Cl?bOﬂ'l‘

DFI,J. for tritium

f; for Carbon-14 (see Section 3.5.1.1 sbove)

f1 for tritium

absolute humidity of the atmosphere at the location of
interest [g/m®) (See Table 3.5-7)

concentration dispersion factor (Sector - Average model)
for the feriod of release (nearest garden and nearest
residence) [sec/m*]

particulate deposition rate (nearest garden and nearest
residence) [1/m?]

Dose Due to Ingestion of Goat Milk and Inhalation

Infant thyroid

Cthy,inf °

where:

Dmilk
thy,inf

inh
Dthy,ihf

BN1-11600.02-112

dose equation:

inh milk
Dthy,1nf : Dthy.mf
milk milk
(Diny, inf! part (Othy, inf) fodines

(Dm1lk

miis
thy,inf) cla ;: (0

thy,inf! H3

8a ¢, 4
(/7Q)7" F' 317 x 107 Ryne oafear Ty OFAY thy inf

113.6=7 Revision 13 - MNovember 1988
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milk
(Dthy.!nf) part

milk
(Dthy.inf) 10dines

milk
(Othy,inf)c18

milk
(Piny,infH3

D1nh R
thy,inf

11k
(B )
thy,inf part

BN1-11€00.02-112

P T SRR e R — T ——— e

SNPS«1 ODCM

" 8 i
(07Q) F* 1.1 x 207 pury Ving T4 OF1y thy, int

0,2 + _Biv e-24)
X6y T )

, 73
(D/Q) F' 6.5 x 10 iodines UTnf f Drli.thy.1nf

$8 ., 7
(/) F* 2.2 x 107 Uie feia DFleya ahying

m,Cl4 n s
7

. $8 ¢y 1.2 x 10
(x/Q)*® F' ) Yint Tua OF1h3, thy,fnf

x 6 Fm,HS exp(-24xn3)

infant thyroid dose due to inhalation of airborne
radicactivity [mrem/hr] (Ref.: Reg. Guide 1.109,
Egs. C-3 and C-4)

infant thyroid dose due to ingestion of milk contam-
inated with radioactive particulates [mrem/hr] (Reg.
Guide Eqs. C-5, C-6, C-10, C-11 and C-13) for milk,
with the following:

® r (fraction of deposited activity retained on
crops) = 0.2 (see pg 1.109-68 of the Guide)

t_ (time period that crops are exposed to
cBntamination during growing season) = [hrs]

t, (time period over which accumulation is
ebaluated) = Lhrs]

t, (time delay for ingestion of forage by animals)
=0 [hrs] (see pg 1,109-69 of Reg, Guide{

Y, (agricultural productivity, grass-animal- inilk-
m§n pathway) = 0.7 [kg/m?] (Reg Guide 1.109, Rev,
0

¢ P (s0il effective surface density) = 240 [kg/m?)

11.3.5-8 Revision 10 - August 1097
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(Dghy,inf)

milk

(Dthy.inf)CIQ

milk

(Dthy.inf)

Rinf

OFA{ thy,inf

OFT; thy,inf

DF1
D

Cl4,thy,inf
Flys, thy, inf
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© Agy® M+ 0.0021 [(he"1] (see pgs 1.109-4 and
1,109-69)

§ . (ry0) = (0/Q) [n™?)
t, (average transport time of astivity from the

féed into the milk and to the receptor); data
listed in Table 4.2

kel

® f_(fraction of the vear that animals graze on
pﬂsture based on survey data); data listed in Table
4.2

® f_ (fraction of daily feed that is pasture grass
when the animal grazes on pasture based on survey
data); data listed in Table 4-2

infant thyroid dose due to ingestion of milk contam-
inated with radio-iodines [mrem/hr] (Ref.: Reg, Guide
Egs. C-5, C-7, C-10, C-11, and C-13 for milk; similar
to the infant thyroid dose due to the ingestion of
particulates given above, '*th the exception of a
different multiplying factor and r = 1.,0)

infant thyroid dose due to ingestion of milk contam-

inated with Cl4 [mrem/hr] (Ref.: Reg. Guide 1.109,
Eqs. C-8, C-10, C-11 and C-13 for milk, with p (the
ratio of the total annual release time to the total
annual time during which photosynthesis occurs) = 1,
and t., f , and f_ as given above for the
particdlated) :

infant thyroid dose due to ingestion of milk contam-
inated with tritium [mrem/hr] (Ref.: Reg. Guide
1,109, Eqs. C-9, C-10, C-11, and C-13 for milk, with
tes fp. and fs as given above for the particulates)

infant breathing rate [m?*/yr) (from Table E-5 of the
Guide, for maximum individual)

dose conversion factor for nuclide i to the infant
thyroid due to inhalation [mrem/pCi inhaled] (from
Teble E-10 of the Guide)

dose conversion factor for nuclide 1 to the infant
thyroid due to ingestion [mrem/pCi ingested] (from
Table E-14 of the Guide)

DFli.thy.inf for Carbon-14

DFIi,thy.inf for tritium

11.3.5-9 Revision 13 - November 1988
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fi for Carbon-14 (see Section 3.5.1.1 above)
f1 for tritium

milk ingestion rate by infant [liters/yr] (Ref.: Reg.
Guide 1,109, Table E-5, max ind.)

average fraction of the animal's daily intake of
radionuclide 1 which appears in each liter of milk
[days/Viter] from Table E-2 of the Guide, with Fo ®
Fm1. for goat)

concentration factor for uptake of radionuclide 1
from soil by edible parts of crops [(pCi/kg) (wet
weeight) / (pCi/kg) (dry soil)] (from Table E-1 of the
Guide and included on Table 3.5-6)

absolute humidity of the atmosphere at the location
of interest [g/m®] (See Table 3.5-7)

amount of feed consumed by a goat per day [kg/day)
(from Table E-3 of the Guide, QF factor)

concentration dispersion factor (Sector - Average
model) for the period of release (nearest goat
location) [sec/m?]

rertiﬁulate deposition rate (nearest goat location)
1/m?

11.3.5-10 Revision 13 - November 1988
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3.5.2 Method 2: (Backup Method)
3.6.2.1 Organ Doses:
The following equation should be used:
" L 6
DJ = 3.17E-08 'Vl *t1 " {10 *R. .pij *x/Ql + PoiJ '“/Ql).cill (mrem)
(3.5.2-1)
where:
DJ total dose to organ j (mrem),
PU the inhalation dose conversior €actor for radionuclides, i, (other
than noble gases), and organ j, (mrem per pCi inhaled) from Table
3-5‘3.
P.. values listed in Table 3.5-15 and 3.5-16 respectively are the
d&ie rate conversion factors for tritium and carbon-14 from
inhalation and dingestion of Jleafy and stored vegetables and
ingestion of goat's milk.
BN1-11600.02-112 11.3.5-11 Revision 17 - May 1991
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X/Q,

BN1-11600.02-112 11.3.5-12

SNPS-1 ODCM
inhalation rate (m*/yr) from Table 3.5-5,

the dose conversion factor for radionuclides, other than noble
geses, i, and organ j, for contaminated ground, ingestion of leafy
and stored vegetables in m?(mrem/yr per uCi/sec) from Table 3.5-9,

The dose factors P.., P01 are based on the critical individual
organ for the child Ekoup. iinco this group is most restrictive,

7.8BBE+06 sec for quarterly dose calculation
3.15E+407 sec for yearly dose calculaticon,

the station ventilation exhaust duct release concentration of
radionuclide, i, (uCi/cc) (from the isotopic analyses performed on
the filter cartridge taken from the station ventilation exhaust
monitor),

1.73E+08 cc/sec (3.66E+405 cfm), station ventilation exhaust duct
ventilation exhaust flow rate,

long term dispersion factor due to releases via the station ventila-
tion exhaust point; refer to Table 4-1, cells Cl and C3,

Revision 17 - May 1991




SNPS-1 ODCM

D/Q1 s long term deposition factor due to releases via the station
ventilation exhaust point; refer to Table 4-1, cells C1 and C9,

3.17E-08 = inverse of 3,15€+07 sec/yr, and

NOTE:

If the land use census (see Table 3.5-8) changes, the critical location; 1.e., the
location where an individual would be exposed to the highest dose, must be
reevaluated using Equation 3.5.2-1 for each of the following locations:

1. nearest residence,
2. nearest vegetable garden, and
3., nearest milk cow or goat.

Po used in Equation 3.5.2-1 will include the values in Tables 3.5-10 through
3.3114. if those pathways exist.

At each location, the following pathwaye muc* be considered and dose (dose rates)
reevaluated if any actual pathway exists:

. inhalation,

. leafy vegetables (fresh),

. Stored vegetables,

. goat's or cow's milk (if both exist choose the one resulting in the
higher dose), and

deposition on ground,

oy B WP e
N

Since a person will always be present, pathways 1 and 5 must always be evaluated,
Once the location of the critical individual is determined and found to be other

tha~ the one listed in Table 4-1 (cell (1), the values of X/Q and D/Q at the
updated critical location must be used.

BN1-11600.02-112 11.3.5-13 Revision 17 - May 1991
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Radio-
nuclide

Ir-95
Ir-97
Nb-9%
Mo-99
Tc-99m
Te-10G1
Pu-103
Ru-105
Ru-106
Ag-}
le-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-131
Te-132
I-130
1-131
1-132
1-133
1-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142

Bone

1.34E-05
1.21E-08
1.76E-06
No Data

1.29€E-13
5.22E-15
1.91E-07
9.88E-11
8.64E-06
1.35E-06
4 .27E-07
1.58E-06
1.75E-10
1.22£-06
6.22E-12
8.74E-09
1.39E-12
3.25E-08
5.72E-07
3.1.c-06
1.45E-07
1.08E-06
8.05E-08
3.35e-07
4,66E-05
4 28E-06
5.98E-05
4.14E-05
1.17e-10
4 _BBE-086
1.25E-11
3.29E-12
4 30E-08
8.54E-11

BN1-11600.02-99

Liver

4,30E-05
2.45E-09
9.77E-07
1.51E-08
3.64E-13
7.52£-15
No Data

No Data

No Data

1.25E-06
1.98E-07
7.21E-07
8.03E-11
5.84E-07
2.99€-12
5.45¢-09
7.48E-13
2.69E-08
1.68E-06
4.47E-06
4 .07e-07
1.85E-06
2.16E-07
8.73E-07
1.06E-04
1.83E-05
7.76E-05
7.76E-08
8.32E-14
6.13E-09
9.41E-15
3.38E-15
2.17E-08
3.88£-11

T. Body

2.91E-06
1.13E-09
5.26E-07
2.87E-09
4.63E-12
7.38E-14
8.23E-08
3.89E-11
1.09E-06
7.43E-07
5.84E-08
1.96E-07
3.87E-11
1.98£-07
1.55E-12
3.63E-09
4,49€-13
2.02E-08
6.60E-07
2.56E-06
1.45€-07
5.65E-07
7.69€-08
3.21E-07
9.10E-05
1.38E-05
5.35E-05
4 .05E-08
3.42E-12
3.21E-07
4.20E-13
2.07€-13
5.73E-09
9.65E-12

SNPS-1 0DCM
TABLE 3.5-1 (CONT'D)

Kidney

6.77E-06
3.71E-09
9.67E-07
3.64F-08
5.52€-12
1.35E-13
7.29-07
1.27€-10
1.67E-05
2.46E-06
1.55E-06
5.72E-06
6.376-10
4 .57E-06
2.38E-11
3.86E-08
5.46E-12
1.82€-07
2.61E-06
7.66E-06
6.48E-07
3.23E-06
3.84€-07
1.39€-06
3.59E-05
1.07E-05
2.78BE-05
6.00E-08
7.78E-14
2.08E-09
8.75€-15
2.86E-15
No Data

No Data

Lung

2.21E-04
9.84E-06
6.31E-05
1.14E-05
9.55£-08
4.99%-08
6.31E-05
1.37¢-06
1.17€-03
5.79¢€-04
3.92e-05
1.20E-04
8.14£-07
1.45E-04
2.42€-07
1.82€-05
1.74E-07
3.60E-05
No Data

Revision 1 - August 1983

2.30E-09
6.37E-05
9.61£-07
7.85E-07
5.08E-08
1.11E-06
1.26E-10
6.56E-067
1.30€-06
1.46E-06
1.05£-06
2.33E-13
1.12e-07
2.73E-05
1.45€-17
1.96E-26
5.73E-05
2.64E-07




SNPS-1 ODCM
TABLE 3.5-1 (CONT'D)

Radio-

nuclide Bone Liver 1. Body Thyroid Kidney Lung GI-LLI
Ce-141 2.49E-06 1.69E-06 1.91E-07 No Data 7.83E-G7 4.52E-05 1.50€-05
Ce-143 2.33E-08 1.72E-08 1.91E-09 No Data 7 60E-09 9.97£-06 2.83E-05
Ce-144 4.29E-04 1.79€E-04 2.30E-05 No Data 1.05E-04 8.72e-04 1.02E-04
Pr-143 1.17E-06 4.69E-07 5.80E-08 No Data 2.70E-07 3.51E-05 2.50E-05
Pr-144 3.76E-12 1.56£-12 1.91E-13 No Data 8.81E-13 1.27€-07 2.69E-18
Nd-147 6.59€-07 7.62E-07 4.56E-08 No Data 4 45E-07 2.76E-05 2.16E-05
W-187 1.06E-09 8.85E£-10 3.10€-10 No Data No Data 3.63E-06 1.94E-05
Np-239 2.87E-08 2.82e-09 1.55€-09 No Data 8.75E-09 4.70E-06 1.49E-05

R A R ST IR "IRARERREETN=
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Radin-
nuc | ide

Ir-95
Ir-97
Kb-95
Mo-99
Tc-99m
Tc-101
Ru-103
Ru-105%
Ru-106
Ag-110m
le-125m
Te-127m
Te-127
Te-129m
Te-12%9
Te-131im
Te-131
Te-132
1-13C
I-131
1-132
I-133
I-134
1-135
Cs-134
Cs=-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-147
La-140
La-147

Bone

1.82E-05
1.72-08
2.32E-00
No Data

1.73E-i3
7.40E-15
2.63E-07
1.40€-10
1.23E-05
1.73E-06
6.10E-07
2.25E-06
2.51E-10
1.74E-06
8.87E-12
1.23E-08
1.97€-12
4.50€-08
7.80E-07
4 .43E-06
1.99E-07
1.5ZE-06
1.11£-07
4.62E-07
6.28E-05
6.44E-06
8.38E-05
5.R2E-08
1.676-10
6.84E-06
1.78E-11
4. 62E-12
5.99E-08
1.20E-10

BN1-11600.02-100

Liver

5.73E-06
3.40E-09
1.296-06
2.11e-08
4.83E-13
1.05€-14
No Data

No Data

No Data

1.64E-06
2.80E-07
1.62E-06
1.14€-10
8.23t-07
4,22E-12
7.51E-08
1,04E-12
3.63E-08
2.24E-06
6.145-06
5.47E-07
2.56E-06
2.90E-07
1.18E-06
1.41£-04
2.42E-05
1.06E-04
1.07e-07
1.1BE-13
8.38E-09
1.32E-14
4 .63E-15
2.95E-08
5.31€-11

T. Body

3.94E-06
1.57€-09
7.08E-07
4.08E-09
6.24E-12
1.03E-13
1.12E-07
5.42E-11
1.55E-06
9.99£-07
8.34E-08
2.73k-07
5.52E-11
2.81E-07
2.20E-12
5.03E-09
6.30E-13
2.74E-08
8.96E-07
3.30€E-06
1.97€-G7
7.78E-07
1.05E-07
4_36E-07
6.86E-05
1.71E-05
3.89E-05
5.58E-08
4,.87E-12
4.40E-07
5.93E-13
2.84E-13
7.82E-09
1.32e-17

SNPS-1 ODCM
TABLE 3.5-2 {CONT'D)

Thyroid

Ko Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
1.75£-07
5.48€-07
1.77E-10
R.72E-0G7
6.48E-127
9.06E-09
1.55€-12
3.07e-08
1.86E-04
1.83E-03
1.89E-05
3.65E-04
4.94£-06
7.76E-05
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

2 of 3

Lung GI-LL1]

3.36E-04 1.86E-05
1.62€-05 7.88E-05
9._3%E-05 1.21E-05
1.92€-05 3.36E-05
1.44£-07 7.66E-07
8.34£-08 1.09E-16
9, 79E-05 1.36E-05
2.27E-06 1.13E-05
2.01E-03 1.20E-04
8.44E-04 3.41E-05
6.70E-05 9.37E-06
2.07e-08 1.99€-05
1.40E-06 1.01E-0%
2.47c-04 5.06E-05
4.12E-07 2.02e-07
2.97e-05 7.76E-05
2.92E-07 1.89E-09
5.61E-05 5.79E-05
No Data 1.148E-06
No Data 8.11E-07
No Data 1.59E-07
No Data 1.29€-06
No Data 2.55E-09
Nc Data B.69E-07
1.83.-05 1.22E-06
2.22¢ 06 1.36E-06
1.51E-05 1.06E-06
9.84E-09 3.38€-11
8.08E-07 8.06E-07
2.54E-04 2.86E-05
4 11E-07 9.33t-14
2.39E-07 5.99E-20
Z.68E-C5 6.0%E-05
1.27E-06 1.50E-06

Revision 1 - August 1983




Radio~
nuclide

Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187

Np-239

Sone

3.55E-06
3.32E-08
6.11E-04
1.67E-06
5.37E-12
9.83E-07
1.50E-09
4.23:-08

BN1-11600.02-100

Liver

2.37E-06
2.42e-08
2.53E-04
6.64E-07
2.20E-12
1.07£-06
1.22E-09
3.99€-09

TABLE 3.5-2 (CONT'D)

T. Body

2.71E-07
2.70E-09
3.28E-05
8.28E-08
2.72E-13
6.41E-08
4 ,29E-10
2.21E-09

SNPS-1 ODCM

Thyroid

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

3 of 3

Kidney

1.11E-06
1.08E-08
1.51E-04
3.86E-07
1.26E-12
6.28E-07
No Data

1.25E-08

Lung

7.67E-05
1.636-05
1.676-03
6.04E-05
2.196-07
4.65E-05
5.92€-06
8.11E-06

Revision 1 - August 1983

GI-LLI

1.58E-05
3.19€-05
1.08E-04
2.67E-05
2.94E-14

2.21E-05
1.65€-05

'
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Radio-
nuclide

H-3
c-14
Na-24
pP-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Ni-65
Cu-64
In-65
In-87
Br-83
Br-84
Br-85%
Rb-86
Rb-88
Rb-89
Sr-89
Sr-90
Sr-91
Sr-92
Y-30
Y-Gim
Y-91
Y-g92
¥-93

Bone

No Data
9,70E-06
4 .35E-06
7.04E-04
No Data
No Data
No Data
1.28E-05
5.59E-06
No Data
No Data
2.22E-04
8.08E-10
No Data
1.15€-05
1.B1E-11
No Data
No Data
No Data
No Data
No Data
No Data
1.62E-04
2.73E-02
1,.28E-08
3.54E-09
1.11E-06
1.37E-10
2.47E-04
5.50E-09
5.04E-08

BN1-11600.02-101

§.33¢£-08
No Data
No Data
No Data
No Data
No Data
Ne Data
No Data
No Data
No Data

SNPS-1 ODCM
TABLE 3.5-3

INHALATION DOSE FACTORS FOR CHILD

{(mrem per pCi inhaled)

T. Body

3.04E-07
1.82€£-06
4. 35E-06
2.67E-05
4.17e-08
2.57E-06
8.43E-11
2.10E-06
4 ,51E-06
8.55E-07
6.12E-06
7.56E-06
4.44¢-11
2.90E-10
1.90E-05
2.41E-12
1.28E-07
1.48E-07
6.84E-09
3.09E-05

1.24E-09
1.42£-10
2.99€-08
4.98E-12
6.59E-06
1.57e-10
1.38E-09

Kidney

3.04E-07
1.82E-06
4 _35E-06
No Data
6.57E-09
2.71E-06
4.52E-10
No Data
No Data
No Data
No Data
No Data
No Data
1.63E-09
1.93E-05
1.58E-11
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

Revision

Lung

3.04E-07
1.82E-06
4 _35E-06
No Data

4 _59-06
4.26E-04
3.55€-06
3.00E-05
3.43E-04
Z2.99-0"
1.91E-(

7.83E-0%
2.21E-06
2.59E-06
Z.69E-04
3.84E-07
No Data

No Data

No Data

No Data

No Data

No Data

5.83E-04
3.99£-03
1.44E-05
6.49E-06
7.07€E-05
7.60E-07
7.10E-04
6.46E-06
2.01E-05

GI-LLY

3..08E-07
1.82E-06
4 _35E-06
1.14E-05
2.93E-07
6.19E-06
3.33E-05
7.75e-07
1.91E-05
9.29E-06
2.60E-05
1.71E-06
2.27E-05
9.92E-06
4.41E-06
2.75E-06
<1.00E-24
<1.00E-24
<1.00E-24
2.16E-06
4 . 66E-09
5.11E-10
4 _.52E-05
9.28E-05
4, 70E-05
6.55€-05
7.28E-05
4_64£-07
4.97€-05
6.46L-05
1.05£-04
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Radio-

nuc | ide

Ir-95
Ir-97
Nb-95
Mo-99
Tc-9%m
Tc-101
Ru-103
Ru-105
Ru-106
Ag-110m
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131Im
Te-131
Te-132
I-130
I-131
1-132
[-133
1-134
[-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142

Bone

5.13E-05
5.07e-08
6.35E-06
No Data

4.81E-13
Z2.19E-14
7.558-07
4.13E-10
3.68E-05
4 56E-06
1.82E-06
6.72E-06
7.49E-10
5.19E-06
2.64E-11
3.63E-08
5.87E-12
1.30E-07
2.21E-06
1.30E-05
5.72E-0G7
4 48E-06
3.17e-07
1.33E-06
1.76E-04
1.76E-05
2.45E-04
1.71E-07
4 98E-10
2.00E-05
5.29E-11
1.35€-11
1.74E-07
3.50E-10

BN1-11600.02-101

4.66E-08
9.41E-13
Z2.30E-14
No Data

No Data

No Data

3.08E-06
6.29e-07
2.31E-D6
2.57E-10
1.85E-06
9.45-12
1.60E-08
2.28E-12
7.36E-08
4_43E-06
1.30E-05
1.10E-06
5.49E-06
5.84E-07
2.36E-06
2.74E-04
4.62E-05
2.23E-04
2.27E-07
2.66F-13
1.75E-08
2.95E-14
9.73E-15
6.08E-08
1.11E-10

6.44E-12
1.37e-08
1. 'BE-12
7.12E-08
2.28E-06
7.3/F-06
5.07E-07
2.08E-06
2.69E-07
1.12E-06
6.07E-05
3.18E-05
3.47E-05
1.50E-07
1.45E-11
1.17e-06
1.72€-12
7.58E-13
2.04E-08
3.49E-11

SNPS-1 ODCM
TABLE 3.5-3 (CONT'D)

Thyroid

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
Nc Data
No Data
5.20E-07
1.64E-06
5.30E-10
1.71E-06
1.93E-11
2.64E-08
4 .59E-12
8.58E-08
4.99(-04
4 .39E-03
5.23E-05
1.04E-03
1.37€E-05
2.14E-04
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
Ko Data

Z2 of 3

Kidney

1.61E-05
1.05£-08
2.33E-06
1.06E-07
1.37€-11
3.92e-13
1.90E-06
3.63E-10
4 97E-05
5.74E-06
No Data

1.72e-05
1.91E-09
1.36E-05
6.94E-11
1.08E-07
1.59€-11
4, 79-07
6.61E-06
2.13E-05
1.69E-06
9.13E-06
8.92E-07
3.62E-06
8.93E-05
2.58E-05
7.63E-05
1.68E-07
2.33E-13
5.71E-09
Z.56E-14
7.87E-15
No Data

No Data

Lung

6.03E-04
3.06E-05
1.66E-04
3.66E-05
2.57E-07
1.58E-07
1.79E-04
4 _30£E-06
3.87e-03
1.48£-03
1.29E-04
4.00E-04
2.71E-06
4.76E-048
7.93E-07
5.56E-05
5.55£-07
1.02e-04
No Data

No Data

No Data

No Data

No Data

No Data

3.27e-05
3.93t£-06
Z2.81E-05
1.84E-08
1.56E-06
4.71E-04
7.89E-07
4 .484E-07
4 _94E-05
2.356-06

GI-LL]

1.650-05
9.49E-05
1.00E-05
3.42E-05
1.30E-06
4.41E-09
1.21E-05
2.69E-05
1.16E-04
2.71E-05
9.13E-06
1.93E-05
1.52E-05
4 _91E-05
6.89E-06
§.32€-05
3.60E-07
3.72E-05
1.38E-06
7.68E-07
8.65e-07
1.48E-06
2.58£-07
1.20E-06
1.04E-06
1.13E-06
9.78E-07
7.29E-08
1.56E-05
2.75E-05
7.84E-08
7.41E-10
6.10E-05
2.05E-0%
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SNPS-1 ODCM
TABLE 3.5-3 (CONT'D)

Radio-

nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ce-141 1.06E-05 5.28E-06 7.83E-07 No Data 2.31E-06 1.47E-04 1.53E-05
Ce-143 9.89E-08 5.37£-08 7.77e-09 No Data 2.26E-08 3.12E-05 3.44E-05
Ce-144 1.83E-03 5.72E-04 9.77€E-05 No Data 3.17e-04 3.23t-03 1.05£-04
Pr-143 4.99E-06 1.50E-06 2.47E-07 No Data 8.11E-07 1.17e-04 2.63E-05
Pr-144 1.61E-11 4.99E-12 8.10E-13 No Data 2.64E-12 4, C23E-07 5.32E-08
Nd-147 2.92E-06 2.36E-06 1.84E-07 No Data 1.30E-06 8.8B7E-05 2.22F-05
W-187 4.41E-09 2.61E-09 1.17€-09 No Data No Data 1.11E-05 2.46E-05
Np-239 1.26E-07 9.04E-09 6.35£-09 No Data 2.63E-08 1.57E-05 1.73E-05

BN1-11600.02-101 3 of 3 Revision 1 - August 1983

N S N,



Radio-
nuclide

H-3

c-'4

Na-74
pP-32

Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Ni-65
Cu-64
In-65%
Iin-69
Br-83
Br-84
Br-85
Rb-86
Eb-88
Rh-80Q
Sr-89
Sr-90
Sr-91
Sy v
¥-30

Y-91im
y-91

y-97

¥-93

Bone

No Data
1.89E-05
7.58E-06
1.45E-03
No Data
No Data
No Data
1.21E-05
9,.69E-06
No Data
No Data
2.42¢-04
1.71E-09
No Data
1.38€-05
3.85E-11
No Data
No Data
No Data
No Data
No Data
No Data
2.B4E-04
Z.92€-02
6.83E-08
7.50E-09
2.35E-06
2.91E-10
4 . 20E-D4
1.17e-08
1.07E-07

BN1-11600.02-102

Liver

4.62E-07
3.79E-06
7.54E-06
8.03E-05
Ko Data
1.81E-05
1.10E-09
8.39E-06
1.68€-05
8.71E-07
5.73E-06
1.46£-05
2.03E-10
1.34E-09
§.475-05
6.91E-11
No Data
No Data
No Data
1.36E-04
3.98E-07
2.29¢-07
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

SNPS-1 ODCM
TABLE 3.5-4

INHALATION DOSE FACTORS FOR INFANT

(mrem per pCi inhaled)

T. Body

4.62E-07
3.79E-06
7.54E-06
5.53E-05
6.39€-08
3.56E-06
1.58E-10
2.38E-06
6.77E-06

9.90E-12
1.12€-05
3.29t-10
2.91E-09

Thyroid

4 62E-07
3.79E-06
7.54E-06
No Data
4,11E-08
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No
No

Z2.87E-11
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

3.22¢-03
1.49E-04
5.80E-06
6.64E-06
4. 62E-04
1.05E-06
No Data

No Data

Ko Data

No Data

No Data

No Data

1.45£-03
B.03E-03
3.76E-05
1.70E-05
1.92€-04
1.99E-06
1.75E-03
1.75E-05
5.46E-0%

9.04E-05
1.19€-04

Revision 1 - August 1983










SNPS-1 ODCM
TABLE 3.5-5
RECOMMENDED VALUES FOR Uap TO BE USED FOR THE MAXIMUM EXPOSED
INDIVIDUAL IN L1EU OF SITE-SPECIFIC DATA

Pathway Infant Child Teen Adult

Frui%s. vege- '

tables r

(kg/yr)*19"3’ nval7) s20 630 520
Leafy vege-

(kg/yr) N/A 3 4?2 64
itk (27yr) (3 330 330 400 310
Meat & p?Y’try

(kg/yr) N/A 41 65 110 |
Fish (fresh or

Sa‘t) (3)

(kg/yr) N/A 6.9 16 21 |
Other seafeod

(kg/yrrm N/A 1.7 3.8 5 |
Drinkinvavater

(2/yr) 330 5§10 510 730
Shoreline rec-

reation(4)

(he/yr) N/A 14 67 12

Inhalation

(n3/yr) 1400'%) 3700(6) 8000'6) 8000

(1) Consumption rate obtained from Reference 19 for average individual and age
prorated and maximized using technigues contained in Reference 10 of Regula-
tory Guide 1,109, Rev 1, Oct, 1977.

(2) Consists of the following (on a mass basis): 22% fruit, 54% vegetables

(including leafy vegetables), and 24% grain.

BN1-1160C,02-112 1 of 2 Revision 3 - December 1983



B e s

(3)

(4)

(5)

SNPS-1 ODCM
TABLE 3.5-5 (CONT'D)
Consumption rate for adult obtained by averaging data from References 10 and
21-24 of Regulatory Guide 1,109, Rev, 1, Oct, 1977 and age-prorated using
techniques contained in Reference 10,

gctc f???‘"" directly from Reference 10 of Regulatory Guide 1.109, Rev. 1,
ct. '

gata f?;;‘n'd directly from Reference 20 of Regulatory Guide 1,109, Rev, 1,
ct. .

(6) Inhalation rate derived from data provided in Reference 20 of Regulatory
Guide 1.109, Rev, 1, Oct. 1977,

(7) N/A indicates not applicable,
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SNPS-1 ODCM
TABLE 3,5-6

STABLE ELEMENT TRANSFER DATA(1)

8 F (Cow) i
Element Veg/Soil Milk (d/1) Meat (d/kg)
ufg 4.8E400 1,06-02 1,26-02
c 5‘5E+00 1-25'02(3) 3.1["02
Na 5.2E-02 4.0E-02 3.0£-02
p 1.1£400 2.5E-02 4.6E-02
Cr 2.5E-04 2.2E-03 2.4£-03
Mn 2.9£-02 2.5E-04 8,0E-04
fe 6.6E-04 1.2E-03 4.0£-02
Co 9,4£-03 1.0E-03 1.36-02
Ni 1.9€-02 6.76-03 5.3E-02
Cu 1.2E-01 1.4E-02 8.0£-03
In 4,0£-01 3.96-02 3,0E-02
Rb 1.36-01 3.0E-02 4. 3,1E-02
Sr 1.7€-02 8.0E-04'"/ 6.0E-04
y 2.6E-03 1.0E-05 4.6£-03
Ir 1.7€-04 5.0E-06 3,4E-02
Nb 9.4£-03 2.5£-03 2.8E-01
Mo 1.26-01 7.5E-03 8,0E-03
Te 2.5€-01 2.5E-02 4,0£-01
Ru 5,0£-02 1.0E-06 4,0E-01
Rh 1.3€-01 1.0E-02 1.56-03
Ag 1.56-01 §,0E-02 1.76-02
Te 1.36-00 1.0E-03 ') 7.7€-02
1 2.0E-02 6.0E-03) 3 2.9E-03
Cs 1.0E-02 1.25-02(3) 4,0E-03
Ba 5,0E-03 4.0E-04 3.2€-03
La 2.58-03 5.05-05(3) 2.0E-04
Ce 2.5€-03 1.0E-04 1.2E-03
Pr 2,5E-03 5,0E-06 4,7€-03
Nd 2.4E-03 5. 0E-06 3.3E-03
W 1.BE-02 5.0E-04 1.35-03(5)
Np 2.56-03 &,0E-06 2.0E-04

Data presented in this table is from Reference 1 of Regulatory Guide 1.109,
Rev. 1, Oct. 1877,

Meat and milk coefficients are based on specific activity considerations.

From Reference 15 of Regulatory Guide 1.109, Rev., 1, Oct. 1877,

See text (Regulatory Guide 1.109, Rev. 1, Oct, 1977).

From Reference 13 of Regulatory Guide 1.109, Rev. 1, Oct, 1877,

BN1-11600-112
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SNPS«1 ODCM
TABLE 3.5+7

HUMIDITY PARAMETERS AT RECEPTORS

January
February
March
April
May

June
July
August
September
October
November

December

1 o0fl

Monthly Average Absolute Humidity (gm/m?)

3.06
3.08
3.83
5.71
8.19
12.62
16,53
14,62
11.68
8.11
5.37
3.73
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Liver

4.28+08
1.88+03
8.5E+06
2.8E+06
1.7€+06

T. Body

6.8E+03
1..5+03
8.4E+08
2.8E+06
1.7E+06

SNPS-1 ODCM
TABLE 3.5-9 (CONT'D)

Thyroid

1.8€+03
8.8E+06
2.4E+06
1.7e+06

Kidney

2.36+08
1.8€+03
B.4E+06
2.8E+06
1.7e+06

(1) The dath (-) indicates insuffictent dasa or that the doie facter is <1.06- 20.
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1.8€+03
B.8E+06
2.4E+06
1.76+06
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TABLE 3.5-10 (CONT'D)

Nuclide  Bome Liver T. Body Thyrotd Kidney  Lung
ND-147 2.1E+02 1.7€+02 1.3E+01 - 9.1E+01 -
wW-187 1.48+04 8.3t+03 3.76+02 - - -
NP-239 8.3E+00 6.0E-01 4 2¢-01 - 1.7E+00 -

(1) e dash (=) aficutes ncutficiant dats o ThEt the dsce Tacter $5 <LGE- 26

Ll R R W e T - y < oom

GI-LLI

2.6E+05
1.2E+06
4.35+08
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TABLE 3.5-11 (CONT'D)

Nucide Bone Liver T. Body Thyroie Kidney Lung 61-LL1 |
1
ND-147 2.5E+01 2.08+01 1.5E+00 - 1.16+01 - 3.2E+08 |
W-187 1.76+03 1.0£+03 4 _5£+02 - - - 1.8E+05 |
NP-239 1.0E+00 7.28-02 5.1E-02 - 2.1€-01 - 5.35403 |
|

(1) The dash (-} indicates insufficient data or that the dose factor ‘s <1.0F- 20.
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SNPS-1 ODCM
TABLE 3.5-12 {CONT'D)

Muclide  Bone Liver T. Body Thyroid Kidney Lung Gi-iLi

ND-147 5.41+03 4 _4£+03 3.4E+02 - 2.4E+03 - 6.96+06
w-187 1.68-02 9.7E-03 4 4E-02 - - - 1.65+00
NP-239 2.1E-01 1.56-02 1.1E-02 - 4. 48£-02 - 1.18+03

{1) The dash (-) indicates insufficient data or that the dose factor is <1.0F- 2C.
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SNPS-1 ODN
TABLE 3.5-13 (CONT'D)

Nuclide  Bone Liver 1. Body Thyroid Kidney  Lung SI-L1

ND-147 4 _1E+02 4. 2E+02 2.6E+01 - 1.6E+02 - 2.6E+05
w-187 2.9E+04 2.1E+04 7.1E403 - - - 1.28+406
NP-239 1.86+01 1.6E+00 8.9€-01 - 3.16+00 - §._6E+08

{1) The dash {-) indicates insufficient data or that the dose factor is <1.0f- 20.
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SNPS-1 0DCM

TABLE 3.5-15

’ij

CHILD INHMALATION AND INGESTION OF LEAFY AND STORED VEGETABLES DOSE RATE CONVERSION FACTORS
{mrem per pCi)

Nuclide Bone Liver 1. Body Thyroid Kidney Lung Sl-ti1
H-3 - 1.46-6 1.86-6 1.36-6 1.4£-6 1.46-6 1.46-6
C-1a+ 9.6E-4 1.9€-3 1.96-4 1.9€-4 1.96-4 1.96-8 1.96-3 |
Note:

* For short term releases such as from air removal pump or from containment dryweil purge vent C-14 values
should be multiplied by 2.

BN1-11600-123 Iofl Revision 15 - Jamwary 1990




CHILD INGESTION OF GOAT'S MILK DOSE RATE CONVERSION FACTORS

Nuc lide Bone Liver
H-3 - 8.6E-7
c-14* 4.7¢-4 8.9E-5

*See Note in Table 3.5-15

BN1-11600-125

SNPS-1 ODCM

TABLE 3.5-16

(mrem pe:r pCi)

—d =N ahame = B I R e i R et b S E—

1. Body Thyroid Kidney Lung Gi-lLi

8.68-7 8.6E-7 8.6E-7 8.68-7 B.6E-7

8.9E-5 8.9E-5 8.9E-5 8.9E-5 B.9%E-5
1of 1 Revision 3 - December 1983
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SNPS-1 ODCM
3.7 TOTAL DOSt FOR THE URANTUM FUEL CYCLE

To comply with Section 3.11.4 of the REC which implements 40CFRI90, radiation doses
shall be limited as follows:

The dose or dose comnitment to & member of the public, due to releases of
radioactivity and radiation, from uranium fue)l cycle sources shall be limited
to 25 mrem, or less, to the total body and/or any organ (except the thyroid,
which shall be 1imited to 75 mrem, or less), over any 12 consecutive months,

3,7,1 Sources ot Radiation and Radicactivity
the uranium fuel cycle 15 defined in 40CFRIS0 to include:

8. operations of milling of urenium ore,
b. chemical conversion of uranium,

¢, isotopic enrichment of uranium,

d. fabrication of uranium tuel,

e, generation of electricity by a nuclear power plant using uranium fuel,
and

f. reprocessing of spent uranium fuel,

The maximum individual doses due to each of the processing faci'ities for items a,
b, ¢, d, and f above are required to be less than 10CFRZ0 Yimits., Therefore, the
dose contribution to any person living in the Shoreham service area wue to the
above facilities, which are a1l more than 125 kilometers distance away, is expected
to be negligible compared to 40CFR190 limits,

The only radiological source of concern will be due to item e above. The nearest
nuclear power plant using uranium fuel is more than 75 kilometers away.

3,7.2 Radiological Impact of Generation of Electricity

The generation of electricity using a nuclear power plant results in radicactivity
released in gaseous and liquid effluents, The dose rate assessment of these 1s
done in Section 3.3. The radiological impact of direct radiation (including
skyshine) from the plant can be determined by measurement., The direct radiation
measuring devices (TLD systems) are provided by the Radiclogical Environmental
Monitoring Program (REMP) and are listed in Tables 5«1 and 5-4,

Dose registered by the TLDs will be added to the doses calculated in Sections 3.1.1
(Dose From Liguid Effluent) and 3.5.) (dose to maximum individual due to inhalation
and ingestion from gaseous effluents) to determine the total body dose due to all
sources of radiation in the uranium fuel cycle,
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SECTION 4

METEOROLOGICAL AND HYDROLOG!ICAL PARAMETERS UTILIZED
IN THE CALCULATION OF DOSES

INTRODUCTION

This section specifies the liquid pathway dilution factor and the dispersion
and deposition factors utilized for atmospheric releases. A description is
given of the meteorological methodology and parsmeters utilized in the come
puterized method for atmospheric release, Critical locations for receptors
and their respective dispersion and deposition factors are provided for the
backup method for atmospheric releases,

For 1iquid effluent pathways & calculated dilution factor of B.B5 15 used if
ﬁircula?;og)uat'r is utilized. 1f service water 1s in use the dilution factor
s one (1.0),

PARAMETERS AND METHODOLOGY USED IN THE COMPUTERIZED METHOD
Meteorological Data

Hourly average values (based upon 60 onesminute values) of temperature,
wind speed, wind direction and temperature difference from the 33- and
150«ft levels of the Shoreham metecrologica) tower are used in the
computerized method, to determine X/Q and D/Q values at the locations
given in Table 3.5.-8,

Long-Term X/Q and D/Q Values

Sector-average atmospheric conglntration dispersion factors (x/?)SA
gamma dis?ersion factors (%/Q) and relative deposition factors ozoS
gre calculated every hour using 60 one-~minute meteorolofical data values
obtained from the meteorological tower. The methodology utilized 1s
described in the report “Shorehsm Nuclear Power Station EMSP Software
(Rev, B.1)" (Entech Engineering Inc., P104-R3, Section 2.0, July 1983, by
J, N, Mamawi), General site specific data values that may be required
for the calculation of dispersion parameters are given in Table 4-2,

The basic methodology used to obtain the (x/Q)SA and D/Q values 1s the
straight-1ine trajectory model with Gaussian dispersion described in
Regulatory Guide 1,111, Rev. 1. The 1ist of selected options and varia-
tions from the Regulatory Guide 1s as follows:

(a) Plume depletion due to dry and wet depositions, as well as to
enroute radicactive decay 1s conservatively ignored,
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(b) Plume recirculation is accounted for by making use of the conservative
openterrain recirculation correction factors in Revision O of Rc!. Guide
1.111, which are also used in the X0QDOQ computer code (NUREG/CR-2919,
August 1982).

(¢) The atmospheric dispersion equations employed include terms to account
for the plume eddy reflections between the ground and an inversion layer
sloft, The reflection mode) was based on Turner's 'Workbook of Atmose
pheric Dispersion Estimates', (USEPA, Publication AP«26, 1970) and has
the additiona) capability of predicting the entire range of effects from
no reflection to the attainment of uniform vertical concentration result-
ing from multiple reflections,

(d) According to Regu\ttor{ Guide 1.111, Rev, 1, effluents can be considered
to be ground-level releases, elevated releases, or mixed-mude releases
depending on (a) the elevation of the release point above grade relative
to the hefght of adjacent buildings. and (b) the effluent exit velocity
relative to the speed of the prevailin? wind during the period of inters
est. At the Shoreham station, vent releases are assumed to be either at
ground level or totally elevated. Conditions leading to & mixed mode
release under Regulatory Guide 1,111, Rev, 1 criteria are conservatively
assumed to result in & ground level release in the computerized method,

(e) The wind speed at the release height is computed by subjecting the wind
speed measured at the upper instrument level of the meteorolngica) tower
to the height-dependent wind speed relationship in the X0QDOQ computer
code (NUREG/CR-2919, August 1982); the same relationship is used to
replace missing wind speed data at either the lower or upper instirument
levels of the meteorological tower.

(f) Sector- average (x/Q)SA values are not permitted to exceed the plume
centerline values corresponding to the same¢ atmospheric conditions, plume
centerline values are computed using the equations in Regulatory Guide
1.145 Rev., 1 for non-mesndering plumes, and the recirculation factor
described in item (b) above.

(g) Vertical plume standard deviations for Pasquill stability Gfo (G)) are
computed using the relationship between the stability classes” F and G
given in Reg. Guide 1.145, A1 ., values are limited to a maximum value
of 1000 m,
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