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& Salem ODCM Rev. 19

Revision Summary

1. Removed the wording “ Providing Alarm and Automatlc Termmatlon of Release” and added the # symbol - Items 2
& 3 Table 3.3-13 (pg 25) T I A

!

2. Revised (**) footnote and added # footnote on Table 3.3-13 (pg 26) modified wording:

** During Containment Purges OR Contamment Pressur Vac m Rellef
APPLICABILITY:
Modes 1-6, R41A/D Monitors providing Alarm and Automatic Termination of Release, or
Modes 1-5, R12A Monitor providing Alarm and Automatic Termination of Release, or
Mode 6, R12A Monitor providing Alarm only, \(Automatlc Termination of Release is not required).
During Mode Undefined (Defueled) opetation, ¢ tainm “jéurge is reclassified as a building ventilation process
stream monitored by the PLANT VENT HEADER SYSTEM.

# During movement of irradiated fuel within containment with the Containrhent Eqmpment Hatch OPEN, only
=« R41A/D ‘can be credited for MINIMUM CHANNEL OPEMBL ol Tpran
i in g"movement of madxated"ﬁle]' w1thmv conta
may be credited for ‘

'Modc 6, R12A Monitors provndmg Alarm only (Automatnc Termmat f q‘seﬂis not required)‘:.‘ e
During Mode Undefined (Defueled) operation, containment purge is recldssifie bui
stream monitored by the PLANT VENT HEADER SYSTEM‘ ,

Justlf' catlon.

This ODCM further clarifies the 2 changes done by ODCM Revision 17 & 18 and further relaxes containment purging in
refueling outages by redefining “purging” as “building ventilation” when the plant is in Mode Undefined (Defueled).

The design functions for the gaseous effluent radiation monitoring of releases from containment purge in Mode
Undefined (Defueled) will be met by the use of the Plant Vent (PLANT VENT HEADER SYSTEM) radiation monitors.
When defueled, “Purging” can be reclassified as a building ventilation stream feeding into the Plant Vent. This change
to the ODCM relaxes the requirements of the R12A - R41A/D monitors in a defueled containment, which was overly
restrictive. This ODCM change allows the Plant Vent radiation monitors with grab sample backup to support purging

when defueled.
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SALEM NUCLEAR GENERATING STATION
OFFSITE DOSE CALCULATION MANUAL

INTRODUCTION

The Salem Offsite Dose Calculation Manual (ODCM) is a supporting document to the Salem Units 1
and 2 Technical Specifications. The previous Limiting Conditions for Operations that were contained in
the Radiological Effluent Technical Specifications (RETS) are now included in the ODCM as
Radiological Effluent Controls (REC). The ODCM contains two parts: Part I — Radiological Effluent
Controls, and Part Il — Calculational Methodologies.

Part I includes the following:

e The Radiological Effluent Controls and the Radiological Environmental Monitoring Programs
required by Technical Specifications 6.8.4

e Descriptions of the information that should be included in the Annual Radiological
Environmental Operating Report and the Annual Radioactive Effluent Release Report required
by Technical Specifications 6.9.1.7 and 6.9.1.8, respectively.

Part II describes methodologies and parameters used for:

e the calculation of radioactive liquid and gaseous effluent monitoring instrumentation alarm/trip
setpoints; and

¢ the calculation of radioactive liquid and gaseous concentrations, dose rates, cumulative quarterly
and yearly doses, and projected doses. _

Part II also contains a list and graphical description of the specific sample locations for the radiological
environmental monitoring program (REMP), and the liquid and gaseous waste treatment systems.

Revisions to the ODCM shall be made in accordance with the Technical Specifications Section 6.14.

The current licensing basis applies Maximum Permissible Concentrations (MPCs) for radioactive liquid
effluent concentration lithits. Since the MPC values were removed from 10CFR20 effective 1/1/94, the
MPC values are provided as Appendix F to the ODCM. As discussed in the Safety Evaluation by the
Office of Nuclear Reactor Regulation related to Amendment Nos. 234 and 215, letters between the
Nuclear Management and Resources Council (NUMARC) concerning the differences between the “old”
10CFR20 and the “new” 10CFR20 allowed continued use of the instantaneous release limits (MPCs).
The NUMARC letter of April 28, 1993, concluded that the RETS that reference the “old” Part 20 are
generally more restrictive than the comparable requirements of the “new” Part 20, and therefore, in
accordance with 10 CFR 20.1008, the existing RETS could remain in force after the licensee
implements the “new” Part 20. The letter stated that the existing RETS which reference the “old” Part
20 would maintain the level of required protection of public health and safety, and would be consistent
with the requirements of the “new” Part 20.
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1.0 DEFINITIONS
DEFINED TERMS

1.1 The DEFINED TERMS of this section appear in capitalized type and are applicable throughout these
CONTROLS.

ACTION .
1.2 ACTION shall be that part of a CONTROL which prescnbes remedial measures required under
designated conditions.

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the.adjustiierit;’as necessary, of the channel output such that
it responds with the necessary range and accuracy to known values of the parameter that the channel
monitors. The CHANNEL CALIBRATION shallsen(:ompass the entire channel, including the required
sensor, alarm, display, and trip functions, and shall include the CHANNEL FUNCTIONAL TEST.
Calibration of instrument channels with resistance temperature detector (RTD) or thermocouple sensors
may consist of an inplace quialitative assessment of sénsor behavior and normal calibration of the
remaining adjustable devices in the channel. Whenever an RTD or thermocouple sensing element is
replaced the next requlred CHANNEL CALIBRATION shall include an inplace cross calibration that
compares the other sensing elements with the recently installed sensing monitor. The CHANNEL
CALIBRATION may be performed by means of any series of sequential, overlapping, or total channel
steps so that the entire channel is calibrated.

CHANNEL CHECK:

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior during operation by -
observation. This determination shall include, where possible, comparison of the channel indication
and/or status with other indications and/or status derived from independerit instrumerit channels
measuring the same parameter.

CHANNEL FUNCTIONAL TEST

1.6 A.CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal into the channel as
close to the primary sensor as practicable to verify OPERABILITY including alarm and/or trip
functions.

CONTROL

" 1.10 The Limiting Conditions for Operation (LCOs) that were contained in the Radiological Effluent
Technical Specifications were transferred to the OFFSITE DOSE CALCULATION MANUAL
(ODCM) and were renamed CONTROLS. This is to distinguish between those LCOs that were retained
in the Technical Specifications and those LCOs or CONTROLS that were transferred to the ODCM.

DOSE EQUIVALENT I-131
1.11 DOSE EQUIVALENT I-131 shall be that concentration of I-131 (mlcrocunes per gram), which

alone would produce the same thyroid dose as the quantity, and isotopic mixture of I-131, I-132, I-

133, I-134, and I-135 actually present. The thyroid dose conversion factors used for this calculation
shall be those listed in Table III of TID-14844 "Calculation of Distance Factors for Power and Test
Reactor Sites."

Page 10 of 156.
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FREQUENCY NOTATION
1.13 The FREQUENCY NOTATION specified for the performance of Survelllance Requirements
shall correspond to the intervals defined in Table 1.2.

GASEOUS RADWASTE TREATMENT SYSTEM

1.14 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and mstalled to
reduce radioactive gaseous effluents by collecting primary coolant system offgases from the primary
system and providing for delay or holdup for the purpose of reducing the total radioactivity prior to
release to the environment.

MEMBER(S) OF THE PUBLIC

1.16 MEMBER(S) OF THE PUBLIC shall be all those persons who are not occupatlonally
associated with the plant. This category does not include employees of PSE&G, its contractors, or
vendors. Also excluded from this category are persons who enter the site to service equipment or to
make deliveries. This category does include persons who use portions of the site for recreational, -
occupational, or other purposes not associated with the plant.

OFFESITE DOSE CALCULATION MANUAL (ODCM) ,
1.17 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology

and parameters used in the calculation of offsite doses due to radioactive gaseous and liquid
effluents, in the calculation of gaseous and liquid effluent monitoring alarm/trip setpoints, and in the
conduct of the environmental radiological monitoring program. The ODCM shall also contain (1)
the Radioactive Effluent Controls and Radiological Environmental Monitoring Programs required by
Technical Specification Section 6.8.4 and (2) descriptions of the information that should be included
in the Annual Radiological Environmental Operating and the Radioactive Effluent Release Reports
required by Technical Specification Sections 6.9.1. 7 and 6. 9 1.8, respectlvely '

OPERABLE OPERABILITY
1.18 A system, subsystem, train, component or dev1ce shall be OPERABLE or have OPERABILITY

when it is capable of performing its specified function(s), and when all necessary attendant
instrumentation, controls, a normal and an emergency electrical power source, cooling or seal water,

lubrication or other auxiliary equipment that are required for the system, subsystem, train,
component or device to perform its function(s) are also capable of performing their related support .
function(s).

OPERATIONAL MODE - MODE

1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive combination -
of core reactivity condition, power level and average reactor coolant temperature specified in Table
1 1.

PURGE - PURGING

1.23 PURGE or PURGING shall be the controlled process-of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration, or other operating
condition, in such a manner that replacement air or gas is required to purify the confinement.
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RATED THERMAL POWER

coolant of 3459 MWt

REPORTABLE EVENT

10CFR Patt 50

SITE BOUNDARY.
1.29 The SITE BOUNDARY shall be that line beyond which the land is not owned leased or
otherwise controlled by the licensee, as shown in Flgure 5.1-3.

THERMAL‘j POWER
1.33 THERMAL POWER shall be the total reacto
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TABLE 1.1: OPERATIONAL MODES

) REACTIVITY ‘ AVERAGE COOLANT
L MODE CONDITION, Kef THERMAL POWER* TEMPERATURE
L 1. POWER OPERATION  >0.99 | > 5% >350°F

2. STARTUP >0.99 - <5% > 350°F
L 3. HOT STANDBY <0.99 ’ 0 » > 350°F
L 4, HOT SHUTDOWN <0.99 0 350°F > Tayg
> 200°F
L 5.COLD SHUTDOWN  <0.99 0 <200°F
6. REFUELING** <0.95 0 < 140°F
u * * Excluding decay heat.
U **  Fuel in the reactor vessel with the vessel head closure bolts less than fully tensioned or with

the head removed.

’
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R S U I
woal avhee ol

FREQUENCY

At least once per 12 hours; i+, i 2,

At least'onc per‘§24“h‘6?'{irs:'

At léast once per 7 days.
At 1€ast once per 31 days.
At least once per 92 days.
At 1eas} once per 6 months.
At least once per 18 months
Prior toeach reactor startup.
Prior to each release.

Not applicable.
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SECTIONS 3.0 AND 4.0
CONTROLS
AND

- SURVEILLANCE REQUIREMENTS

Page 15 of 156

Salem ODCM Rev. 19




Salem ODCM Rev. 19

3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS

3/4.0 APPLICABILITY

CONTROLS

3.0.1 Compliance with the CONTROLS contained in the succeeding CONTROLS is required during.
the OPERATIONAL MODES or other conditions specified therein; except that upon failure to meet the
CONTROL, the associated ACTION requirements shall be met.

3.0.2 Noncompliance with a CONTROL shall exist when the. requ1rements of the CONTROLS and
associated ACTION requirements are not met’ thhm the specxﬁed time intervals. If the CONTROL is
restored prior to expiration of the specxﬁed time 1nterva1s, oompletlon of the ACTION requirements is
not required. e
3.0.3 When a CONTROL is not met except as provided:in the associated ACTION requirements, within
one hour action shall be initiated to place ‘the unit in 8 MODE in which the CONTROL does not apply
by placing it, as applicable, in:

1. Atleast HOT STANDBY within the next 6 hours,

2. Atleast HOT SHUTDOWN within the following 6 hours, and

3. Atleast COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the ACTION requirements, the
ACTION may be taken in accordance with the specified time limits as measured from the time of failure
to meet the CONTROL. Exceptions to these requirements are stated in the individual CONTROLS.
This CONTROL is not applicable in MODE 5 or 6.

3.0.4 Entry into an OPERATIONAL MODE or other specified condition:

(a) shall not be made when the conditions of the CONTROL are not met and the associated
ACTION requires a shutdown if they are not met within a specified time interval.

(b) may be made in accordance with ACTION requirements when conformance to them permits
continued operation of the facility for an unlimited period of time.

This provision shall not prevent passage through or to OPERATIONAL MODES as required to comply
with ACTION requirements. Exceptions to these requirements are stated in the individual CONTROLS.

Page 16 of 156
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APPLICABILITY

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during the OPERATIONAL MODES or other conditions
specified for individual CONTROLS unless otherwise stated in an individual Surveillance Requirement.

4.0.2 Each Surveillance Requirement shall be performéd within the specified surveillance interval with
a maximum allowable extension not to exceed 25 percent of the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requirement within the allowed surveillance interval, defined
by CONTROL 4.0.2, shall constitute a failure to meet the OPERABILITY requirements for a
CONTROL. The time limits of the ACTION requirements are applicable at the time it is identified that
a Surveillance Requirement has not been performed. The ACTION requirements may be delayed for up
to 24 hours to permit the completion of the surveillance when the allowed outage time limits of the
ACTION requirements are less than 24 hours. Surveillance Requirements do not have to be performed

on inoperable equipment.

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be made unless the
Surveillance Requirement(s) associated with the CONTROL has been performed within the stated
surveillance interval or as otherwise specified. This provision shall not prevent passage through or to
OPERATIONAL MODES as required to comply with ACTION requirements.
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3/4.3 INSTRUMENTATION L ALRA L

3/ 4.3.3.8 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

their alarm/tnp etpomL Set 16 ensure that the limits of CONTROL 3.11"1.1 are ot exceeded. The "
alarm/tnp setpomts of these channels shall be determined in accordance with the OFFSITE DOSE

less conservative than required by the above CONTROL, without detay’ §uspend the"
release of radloactlve 11qu1d efﬂuents momtored bythe affected channel or declare the

unsuceessful, explam in the next’ radloactive effluent release report why the moperabﬂlty
was not corrected in a timely manner.

C. The prow)is‘ions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

43.3.8 Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the ﬁ'equencws shown
in Table 4.3-12.
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Salem ODCM Rev. 19

TABLE 3.3-12; RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
v ) CHANNELS '
INSTRUMENT ‘ - OPERABLE ACTION
1. GROSS RADIOACTIVITY MONITORS PROVIDING AUTOMATIC
TERMINATION OF RELEASE '
a. ,quuld Radwaste Effluent Line 3 . 1 (1R18, 2R18) | 26
) b. Steam Generator Blowdown Line ; | -~ 4(1R19A-D, 2R19A-D) 27

2. GROSS MDIOACTIVITY MONITORS NOT PROVIDING
AUTOMATIC TERMINATION OF RELEASE

a. Containment Fan Coolers - Semce Water Line | 5 (Unit 1) (1R13A-E)‘-' . 28

Discharge : 3 (Unit 2) (2R13A-C) .
b. Chemical Waste Basin . ' 1 (R37) . 31

3. FLOW RATE MEASUREMENT DEVICES
a.  Liquid Radwaste Effluent Line - | | 1 (IFR1064, 2FR1064) 29

b. Steam Generator Blowdown Line ' . 4 (1FA-3178, -3180, -3182, -3184, 29
2FA-3178, -3180, -3182,-3184)
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TABLE 3.3-12 (Continued)

TABLE NOTATION

ACTION 26 - With the number of channels OPERABLE less than requlred by the Minimum Channels
- OPERABLE requirement, effluent releases may continue provided that prior to 1n1t1at1ng

arelease; -,

a.

b.

gases at the"lower 11m1ts of detect1on“reqn1red in OlTDJCM"CONTROL 'Table,4 1~
the ODCM Surveillance Requirement 4.11.1.1.2 is performed: .

At ‘least two independent samples are analyzed in accordance W1th CONTROL
4; i 1.1.1.1, and

At least two technically qualified members of the Facility Staff 1ndependently

; fy the release rate calculanons and dxscharge line valving; -

:‘*B,vl and

At least once per 8 hours when the specific activity of the secondary coolant'is
greater than 0.01 microcuries/gram DOSE EQUIVALENT 1131, or i
Atleast once per 24 hours when'the SpeCIﬁc activity of the secondary coolant is
less than or equal t0-0.01 mlcrocunes/gram DOSE- EQUIVALENT I-131.

assoc1ated with'the i mopera e,momtor, at least once per 24 hours, collect grab
samples and analyze for principal gamma’ ‘ernitters; [-131, and dissolved and
entrained gases at the lower limits of detection specified in’ ‘ODCM CONTROL
Table 4.11-1.B, and the ODCM Surveillance Requirement 4.11, 1 1.21s
performed.
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ACTION 31 -

Salem ODCM Rev. 19

TABLE 3.3-12 (Continued)

TABLE NOTATION

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided the flow rate is estimated at least once per 4 hours during actual releases.
Pump performance curves may be used to estimate flow.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided that sampling is conducted in accordance with the following table:

Frequency Condition
1 per week During normal operation (all MODES)
1 per day During operation with an identified primary to

secondary leak on either Salem Unit

The samples shall be analyzed for principal gamma emitters, I-131, and dissolved and
entrained gases at the lower limits of detection specified in ODCM CONTROL Table
4.11-1.B, and the ODCM Surveillance Requirement 4.11.1.1.2 shall be performed.
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TABLE 4.3-12: RADIOACTIVE LIQUID EFFLUENT MON].TORING INSTRUMENTATION SURVEILLAN CE RE UIREMENTS

_CHANNEL & H FUNCTIONAL

1. GROSS RADIOACTIVITY MONITORS PROVIDING : A :
ALARM AND AUTOMATIC TERMINATION OF RELEASE”’

a. Liquid Radwaste Effluent Line Q(1)
b. Steam Generator Blowdown Line Q(l)_:,:;,
2. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
BUT NOT PROVIDING AUTOMATIC TERMINATION S
RELEASE B
o a. Containment Fan Coolers - Service Water Line :Q(Z)i .....
Discharge R
b. Chemical Waste Basin Line Q®2)
3. FLOW RATE MEASUREMENT DEVICES
a. Liquid Radwaste Effluent Line N.A
b. Steam Generator Blowdown Line N.A.
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TABLE 4.3-12 (Continued)

TABLE NOTATION

(1)  The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of
. this pathway and control room alarm annunciation occurs if any of the following
conditions exist:

2 L Instrument indicates measured levels at or above the alarm/trip setpoint.
2. Circuit failure. (Loss of Power)
. v
D 3. Instrument indicates a downscale failure. (Indication on instrument drawer in

Control Equipment Room only)

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any.of the following conditions exist:

1. Instrument mdlcates measured levels at or above the alarm/trip setpoint.
E 2. Circuit failure. (Loss of Power)
3. Instrument indicates a downscale failure. (Indication on instrument drawer in

Control Equipment Room only {Unit 1})

|

4. Instrument controls not set in operate mode (On instruments equipped with
operate mode switches only {Unit 1})

—

(3)  The initial CHANNEL CALIBRATION was performed using appropriate liquid or
gaseous calibration sources obtained from reputable suppliers. The activity of the
calibration sources were reconfirmed using a multi-channel analyzer which was

calibrated using one or more NBS (now NIST) standards.

(4) CHANNEL CHECK shall consist of verifying indication of flow during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days on which
continuous, periodic, or batch releases are made.

# The 1R18 channel is an in-line channel which requires periodic decontamination; Any
count rate indication above 10,000 cpm constitutes a SOURCE CHECK for compliance

~ purposes.

#  The 2R18 channel is an off-line channel which requires periodic decontamination. Any
count rate indication above 10,000 cpm constitutes a SOURCE CHECK for compliance

purposes.
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3/4.3 INSTRUMENTATION

3/4.3.3.9 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

'd;‘i’-‘ 1 1 RS A e vy
3.3.3.9 In accordance with’ Salem Umts 1 and 2 Techmcal Spec1ﬁcatlons 6.8.4.g:1;, the
radioactive gaseous effluent momtormg 1nstrumentat10n channels shown in Table 3.3-13 shall be
OPERABLE with‘their alarm/trip ‘setpoints set to ‘eristire that the limits of CONTROL 3.11.2.1
are not exceeded. The alarm/trip setpoints of these channels shall be determmed in accordance
with the ODCM. it } T P

APPLICABILITY: ‘As shown ini Table3:3-13:c:'

ACTION:

a.

pri: suspend the release of radloactxv '~5‘g' SEOUS € » ;by the affected
channel or declare the channel 1noperable or change the setpomt 80 1t is
acceptably conservative. e B el e

4.313:9 ‘Bach radloactlve gaseous efﬂue ‘ € ‘et
demonstrated OPERABLE by perfonnance of the.CHA’NNEL CHECK 'SOURCE CHECK
CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the

frequenmes shown in Table 4.3-13.

N A
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TABLE 3.3-13: RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS

INSTRUMENT ‘ OPERABLE APPLICABILITY ACTION
1. WASTE GAS HOLDUP SYSTEM _ A ,

a. Noble Gas Activity Monitor - Providing 1 (1IR41A&D, * 31

. Alarm and Automatic Termination of Release 2R41A&D) :

2. CONTAINMENT PURGE

a. Noble Gas Activity Monitor : 1 (1R12A or 1R41A&D, i *x 34

' 2R12A or 2R41A&D) # :

3. CONTAINMENT PRESSURE - VACUUM RELIEF '

a. Noble Gas Activity Monitor 1 (1R12A or 1R41A&D ** 37

‘ ' 2R12A or 2R41A & D) # o

4. PLANT VENT HEADER SYSTEM## |

a. Noble Gas Activity Monitor - 1 (1R41A&D, 2R41A&D) * 33

b. Todine Sampler 1 (IRMEA4, 5 or 1XT8911, ‘ * 36

' — 2RMEA4, 5 or 2XT8911)
c. Particulate Sampler 1 ARMEA4, 5 or 1XT8911, * 36
. ‘ 2RMEA4, 5 or 2XT8911) '
d.  Process Flow Rate Monitor (stack) 1 (1IRM-1FA8603, * 32
_ 2RM-2FA8603)
e. Sampler Flow Rate Monitor ‘ 1 (1IRM-1FA17079 or S1PAS-1FA6863Z, * 32

E ‘ 2RM-2FA17079 or S2PAS-2FA6863Z)
## The following process streams are routed to the plant vent where they are effectively monitored by the instruments described:
(a) Condenser Air Removal System
(b) Auxiliary Building Ventilation System
(c) Fuel Handling Building Ventilation System
(d) Radwaste Area Ventilation System
(e) Containment Purges & Pressure-Vacuum Relief
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TABLE 3.3-13 (Continued)
TABLE NOTATION
With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requuement the contents of the tank(s) may be released to the environment
prov1ded that pnor to mmatmg the release: .

a. At least two independent samples of the tank's contents are analyzed, and

\\\\\

b. " Atleast two technically qualified members of the Facility Staff mdependently venfy the

% release rate calculations and discharge valving lineup;
0therw1se suspend release of radioactive effluents via this pathway. ‘3;

4 hours 'samples are contmuously collected w1th aux111ary sampling equxpment as réqun'ed i
Table 4 11-2. v

;,‘

W:th the number of channels OPERABLE less than requlred by the annum Channcls

5’ R12A Momtor prowdmg Alarm and Autdmatlc Termmatxon of Release, <
R12A Monitor prov1dmg Alarm only- (Automatlc Tcrmmatxon of Releas s npt requlred)

R41A/D can'be’ credxted for MINIMUM CHANNEL OPERABLE
During movement of irradiated fuel within containment with the Containment Equlpment Hatch CLOSED
R41A/D or R12A may be credited for MINIMUM CHANNEL OPERABLE. . :
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TABLE 4.3-13: RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES IN WHICH
‘ ‘ CHANNEL SOURCE CHANNEL FUNCTIONAL SURVIELLANCE

INSTRUMENT ’ _ CHECK CHECK CALIBRATION TEST REQUIRED
1. WASTE GAS HOLDUP SYSTEM

a. Noble Gas Activity Monitor - Providing P P R(3) Q) *

Alarm and Automatic Termination of Release ‘

2. CONTAINMENT PURGE AND PRESSURE - VACUUM RELIEF

a. Noble Gas Activity Monitor P P R(3) Q) kX
3. PLANT VENT HEADER SYSTEM#

a. Noble Gas Activity Monitor D M R(3) Q) *

b. Iodine Sampler w N.A. N.A. N.A. *

c. Particulate Sampler w N.A. NA. N.A. *

d. Process Flow Rate Monitor (stack) D N.A. R N.A. *

e. Sampler Flow Rate Monitor w NA. R N.A. *

# The following process streams are routed to the plant vent where they are effectively monitored by the instruments described:

(a) Condenser Air Removal System

(b) Auxiliary Building Ventilation System

(c) Fuel Handling Building Ventilation System

(d) Radwaste Area Ventilation System

(e) Containment Purges & Pressure-Vacuum Relief
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TABLE 4.3-13 (Continued)
TABLE NOTATION

The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic 1solat10n ‘ thls
pathway and control room alarm annunciation occurs
if any of the following cond1t1ons exist:

ol

1. Instrument indicates measured levels above the alarm/trip setpoint.

2. Circuit failure. (Loss' of Povs(gr)

(now NIST) standards

Atall tlmes ,,,,,, &

During. Contamment Purges OR Containment Pressure - Vacuum Rehei y
Surveillance: requlrement - 2 G

Modes 1-6, R41A/]
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

CONTROLS

3.11.1.1 In accordance with the Salem Units 1 and 2 Technical Specifications 6.8.4.g. 2 and 3, the
concentration of radioactive material released in liquid effluents to UNRESTRICTED AREAS (See
Figure 5.1-3) shall be limited to the concentrations specified in 10 CFR Part 20, Appendix B, Table II,
Column 2 for radionuclides other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2 x 10™* microcuries/ml.

" APPLICABILITY: At all times.

ACTION:

With the concentration of radioactive material released in liquid effluents to UNRESTRICTED AREAS

- exceeding the above limits, without delay restore the concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the sampling and
analyses program in Table 4.11-1.

4.11.1.1.2 The results of the radidactivity analyses shall be used in accordance with the ODCM to assure
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: RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

|-+ Lower Limit

Minimum of Detection
Liquid Release Sampling Analysis Type of Activity::: !
Type Frequency Frequency Analysis
5

A. Batch Waste
Releaseii .~ |

iEach Batch:+|*

P
One Batch/M

‘Entrained Gases
(Gamma Emitters)

H-3

1 AR RENE PO R vy ¢ ¥i ik

B. Continuou .
Releases® W
1. Steam Grab Sample
Generator
Blowdown
I-131 1x10°
M M Dissolved and 1x10°
Grab Sample Entrained Gases
W M H-3 1x107
Grab Sample | Composite®
Gross Alpha 1x10°7
W Q Sr-89, Sr-90 8
Grab Sample Cornposited 5x10
Fe-55 1x10°
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Salem ODCM Rev. 19

TABLE 4.11-1 (Continued)

TABLE NOTATION |

The LLD is defined, for purposes of these 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% probability of falsely concluding
that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical separation):

_ 46608, ‘
"EeV e222E6eY eexp(—AAt)

LLD

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

4,66 is the ,statistical factor from NUREG 1301

Sp is the standard deviation of the backgroﬁnd' 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 size (in units of mass or volume),

2.22E6 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

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

At for environmental samples is the elapsed time between sample collection (or end of the
sample collection period) and time of counting.

Typical values of E, V, &, and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit

representing the capability of a measurement system and not as an a posteriori (after the
fact) limit for a particular measurement.
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TABLE 4 11 1 (Contmued)
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TABLE NOTATION

: the: liqu
for analyses each batch shall be 1sblate
representatlve samphng

C.

Ce-141, and Ce-144* Th1s hst d i
and reported Other peaks that ar¢' measurable and identifiable,
nuclides, shall also be 1dent1ﬁed and reported

d. A composite sample is one in which the: uantlty;of hqgld salnpled is. proportlonal to the
" quantity of ‘liqmd Wwasté dischargéd and'in Which'the méethod of sam’"ﬁhng mploﬁle
results in a specimen that is representative of the liquids released. : -

e. A continuous release is the discharge 6f liquid'w astesorat ondiscrete voliitne, &g/, from
a volume ofa system that has an input flow during the continuous release.

A

S T M A e

Sobefpa oo coebar Bylesie oy

* The LLD for Ce-144shall Be'2x10° jiCi/ml
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3/ 4.11 RADIOACTIVE EFFLUENTS

3/4.11.1.2 DOSE

CONTROLS

3.11.1.2 In accordance with Salem Units 1 and 2 Technical Specifications 6.8.4.g.4 and 5, the
dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive materials in liquid -
effluents released, from each reactor unit, to UNRESTRICTED AREAS (see Flgure 5.1-3) shall

be limited:

a.

During any calendar quarter to less than or equal to 1.5 mrem to the total body and to
less than or equal to 5 mrem to any organ, and

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.

APPLICABILITY: At all times.

ACTION:

a.

SURVEILLANCE REQUIREMENTS

‘With the calculated dose from the release of radioactive materials in liquid effluents
exceeding any of the above limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a Special Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions 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 limits.

The provisions of CONTROL 3.0.3 and 3.0.4 are not applicable.

SR

4.11.1.2 Cumulative dose contributions from liquid effluents shall be determmed in accordance
with the ODCM at least once per 31 days. _ e s b
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3/4.11 RADIOACTIVE EFFLUENTS S LRI DN

3/4.11.1.3 LIQUID RADWASTE TREATMENT

CONTROLS

3. 1‘1 “1*«3 f‘Inr accordance w1thfthe_ SalemUmts 11 and 2<'I‘echmc "1“Sp¢01ﬁb&tlQIlS 6 8.4..6;the |

reactor to UNRESTRICTED AREAS (see F1gure 5.1- 3) exceed 0 37 5 mrem to the total body or ¢t

1 25 mrem to any organ durmg any calendar quarter

APPLICABILITY: At all times.

ACTION:

a. With the radioactive liquid waste bemg dlscharged without treatment and in-excess of

the above limits, prepare and submit to the Commission within' 30:days;" pursuant to: % -,

Technical Specification 6.9.2, a Special Report that includes the following

information: TR

iy

was being discharged: w1thout Areatment, ;

:’Expla,natlon“of why;liquld radwaste

h, il
ot
B SR

e it
4.11.1.3 Doses due to liquid releases shall be proj ected at least once per:31:
with the ODCM.

‘f)gyj,ijil"'

daysin. accordance‘
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE

CONTROLS

3.11.2.1 In accordance with the Salem Units 1 and 2 Technical Specifications 6.8.4.g.3 and 7,
the dose rate due to radioactive materials released in gaseous effluents from the site to areas at
and beyond the SITE BOUNDARY (see Figure 5.1-3) shall be limited to the following:

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

b. For iodine-131, for tritium, and for all radionuclides in particulate form with half
lives greater than 8 days: Less than or equal to 1500 mrem/yr to any organ.

APPLICABILITY: At all times.

ACTION:

With the dose rate(s) exceeding the above limits, without delay restore the release rate to within
the above limit(s).

. SURVEILLANCE REQUIREMENTS

4.1 1.2.1.1 The dose rate due to noble gases in gaseous effluents shall be determined
continuously to be within the above limits in accordance with the ODCM.

4.11.2.1.2 The dose rate due to iodine-131, tritium, and all radionuclides in particulate form with
half lives greater than 8 days in gaseous effluents shall be determined to be within the above
limits in accordance with the ODCM by obtaining representative samples and performing
analyses in accordance with the sampling and analysis program specified in Table 4.11-2.
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TABLE 4.11-2: RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

R R A A LA S T
Lower Limit
Minimum vl of Detection..
Gaseous Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (uCiml)-

A. Waste Gas

B. Cdnia‘in?neni

PURGE H :i’[ “:{i‘:

Grab Sample

Each PURGE: g '

C. Plant Vent

| Grab Sample Emltters
H-3
D. All Release Continuous’ Wg I-131

Typesas
Listéd‘in Ajiv
B,and C
Above

Meggty el

Continuous’ WE P nnmpa{) Gamma 1x10M!
Particulate Emitters®
Sample (-1 w
‘Continuous’ M "Gross Alpha' “

|-Composite

Particulate
Sample

Continuous’ Noble Gas Noble Gasses 1x10°¢
Monitor Gross Beta or

Gamma
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TABLE 4.11-2 (Continued)

TABLE NOTATION

The LLD is defined in Table 4.11.1

The principal gamma emitters for which the LLD CONTROL applies exclusively are the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-138 for gaseous
emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141 and
Ce-144 for particulate emissions. This list does not mean that only these nuclides are to be

~ detected and reported. Other peaks that are measurable and identifiable, together with the

above nuclides, shall also be identified and reported.

Sampling and analysis shall also be performed following shutdown, startup or a
THERMAL POWER change that, within one hour, exceeds 15 percent of RATED
THERMAL POWER unless:

Analysis shows that the DOSE EQUIVALENT I-131 concentration in the primary
coolant has not increased more than a factor of three; and

The noble gas activity monitor shows that éfﬂ_uent activity has not increased by more
than a factor of three.

Tritium grab samples shall be taken at least once per 24 hours when
the refueling canal is flooded.

Tritium grab samples shall be taken at least once per 7 days from the ventilation exhaust
from the spent fuel pool area whenever spent fuel is in the spent fuel pool.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the

. time period covered by each dose or dose rate calculation made in accordance with

CONTROLS 3.11.2.1,3.11.2.2 and 3.11.2.3.

Samples shall be changed at least once per 7 days and analyses shall be completed within
48 hours after changing (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 that, within one hour, exceeds 15 percent of RATED
THERMAL POWER 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 I-131 concentration in the primary coolant has not increased 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 three.
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3/4.11.2.2 DOSE - NOBLE GASES

CONTROLS

Salem ODCM Rev. 19
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2.3 DOSE - IODINE-131, TRITIUM, AND RADIONUCLIDES IN PARTICULATE
FORM

CONTROLS

3.11.2.3 In accordance with the Salem Units 1 and 2 Technical Specification 6.8.4.g.5 and 9, the
dose to a MEMBER OF THE PUBLIC from iodine-131, from tritium, and from all radionuclides
in particulate form with half-lives greater than 8 days in gaseous effluents released, from each

reactor unit, from the site to areas at and beyond the SITE BOUNDARY (see Figure 5.1-3) shall

be limited to the following:
a. During any calendar quarter: Less than or equal to 7.5 mrem to any organ and,

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

APPLICABILITY: At all times.

ACTION:

a. With the calculated air dose from the release of iodine-131, tritium, and
radionuclides in particulate form with half-lives 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 6.9.2, a Special Report that
identifies the cause(s) for exceeding the limit and defines the corrective actions that
have been taken to reduce the release and the proposed corrective actions to be taken
to assure that subsequent releases will be in compliance with the above limits.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.3 Cumulative dose contributions for the current calendar quarter and current calendar
year for iodine-131, tritium, and radionuclides in particulate form with half-lives greater than 8
days shall be determined in accordance with the ODCM at least once per 31 days.
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3/4.11 RADIOACTIVE EFFLUENTS S

3/4,11.2:4 GASBOUS RADWASTE TREATMENT /11 " © 0 (e

CONTROLS

mrad for‘ gathma fadlatlon" and 1 25 mrad for‘beta radlatlon in any calend" ‘quartér. The
VENTILATION EXHAUST TREATMENT be:
' nei dis

BOUNDARY' (see F1gure 5. 1~3) would e:iceed 1875, mrém to: any organ ifany:e balendar quarter.

APPLICABILITY: At all times.

ACTION: LA

2. Actioh(s) fakén'to Testore theéinoperableequipment to OPERABLE istatus, and
3. Summary description of action(s) taken to prevent a recurrence.

b.  The provisions of CONTROLS 3.0.3 and 3.0.4 ar;é»'éﬁatfjapp1iéaplé;i;s RIS B

SURVEILLANCE REQUIREMENTS

4.11.2.4 Doses due to gaseous releases from the site shall be projected at least once per 31 days
in accordance with the ODCM.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE

CONTROLS

3.11.4. In accordance with Salem Units 1-and 2 Technical Specification s 6.8.4.g.11, the annual

(calendar year) dose or dose commitment to any MEMBER OF THE PUBLIC, due to releases of
radioactivity and radiation, from uranium fuel cycle sources shall be limited to less than or equal

to 25 mrem to the total body or any organ (except the thyroid, which shall be limited to less than

or equal to 75 mrem).

APPLICABILITY: At all times

ACTION:

- a., With the calculated doses from the release of radioactive materials in liquid or
gaseous effluents exceeding twice the limits of CONTROL 3.11.1.2a, 3.11.1.2b,
3.11.2.2a, 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 limits of this CONTROL have been exceeded. If such is the
case, prepare and submit to the Commission within 30 days, pursuant to Technical

- Specification 6.9.2, a Special Report that defines the corrective action to be taken to
reduce subsequent releases to prevent recurrence of exceeding the above limits and
includes the schedule for achieving conformance with the above limits. This Special
Report, as defined in 10 CFR Part 20.405c, shall include an analysis that estimates the
radiation exposure (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 radioactive 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 Special Report shall include a request for a variance in accordance with
the provisions of 40 CFR Part 190. Submittal 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 CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.4.1 Cumulative dose contributions from liquid and gaseous effluents shall be determined in
accordance with CONTROLS 4.11.1.2,4.11.2.2, 4.11.2.3, and in accordance with the ODCM.

4.11.4.2 Cumulative dose contributions from direct radiation from the reactor units and from
radwaste storage shall be determined in accordance with the ODCM.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING! © © i /1 oy fiffs o
3/4.12.1 MONITORING PROGRAM

CONTROLS

ACTION:

a. W1th the rad1ologlca1 envxronmental momtonng program not bemg con ucted as

of plant efﬂueqts this report shall be subm1tted 1f the potentlal annual dose*toa
MEMBER OF ‘FHE PUBLIC frofh all tadionuélides is equal 10 or gredter than the
calendar year limits of CONTROLS 3.11.1.2, 3,11,2.2, anﬁi;& 11,23, , This report ;s
not required if the measured level of rad10act1v1ty was not the’ resuﬁ of plant
. effluents; however, in such an event, the condition shall be reported and descnbed
_inthe Annual‘ Rad1ologlca1 Environmental Operatxng Rep pursuant to
'CONTROL'6:9.17.

A e vy bt ot e

*The methodology used to estimate the potent1a1 annual dose to'a MEMBER OF THE PUBLIC ™
shall be indicated in this report.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1 MONITORING PROGRAM

CONTROLS

ACTION: (Cont'd)

c. - With milk or fresh leafy vegetable samples unavailable from one or more of the
sample locations required by Table 3.12-1, identify specific locations for obtaining
replacement samples and add them to the radiological environmental monitoring
program within 30 days. The specific locations from which samples were
unavailable may then be deleted from the monitoring program.

Pursuant to Technical Specification 6.9.1.8, identify the cause of the unavailability
of samples and the new location(s) for obtaining replacement samples in the next
Radioactive Effluent Release Report. Include in the report a revised figure(s) and
table for the ODCM reflecting the new location(s). "

d. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.1 The radiological environmental monitoring samples shall be collected pursuant to Table
3.12-1 from the specific locations given in the table and figure(s) in the ODCM, and shall be
analyzed pursuant to the requirements of Table 3.12-1, and the detection capabilities required by

Table 4.12-1.
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TABLE 3.12.1-1: RADIOLOGICAL ENVIRONMENTAL MONITORTNG PROGRAM *

EXPOSURE PATHWAY NUMBE OE REPRESENTAIVE SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE - 'COLLECTI! OF ANALYSIS
LOCATIONS o - K : :

1. DIRECT RADIATION @ ineF nitori ly : Gma dose quarterly
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TABLE 3.12.1-1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Salem ODCM Rev. 19

TYPE AND FREQUENCY

EXPOSURE PATHWAY NUMBER OF REPRESENTAIVE SAMPLING AND

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION OF ANALYSIS
LOCATIONS @ FREQUENCY

2. AIRBORNE

Radioiodine and Particulates

vSamp'les from 6 locations:

4 Samples - One sample from close
to the SITE BOUNDARY location
and Three samples in different land
based sectors of a high calculated
annual average ground level D/Q

One sample from the vicinity of a
community having a high calculated

. annual average ground- level D/Q;

and

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

Continuous sampler
operation with sample
collection weekly or more
frequently if required by
dust loading.
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Radioiodine Canister I-131
analysis weekly.

Particulate Sampler Gross beta
radioactivity analysis following

filter change **);

Gamma isotopic analysis® of
composites (by location)
quarterly.
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‘ 12 1 1 (Cont'd)

RADIOLO’ ) ICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE NUMBEROF SAMPLING AND  TYPE AND FREQUENCY OF ANALYSIS
ENTAIVE:SAM] .+ COLLECTION
“FREQUENCY

3. WATERBORNE

a. Surface® Grab sample monthly Gamma isotopic analys1s( ) monthly Composite
One sample cross-stream

b. Ground Samples from one or two sources Monthly
only if likely to be affected”.

¢. Drinking 19 One sample of the nearest water Composite sa alysis on each composite when the dose

over two-weel calculated for the consumptlon of the wateris
penod(6) whenI-131° * greater than 1 mrem per year'® Compos1te for
analysis is performed; gross beta and gamma isotopic analysis®™
monthly composite monthly Composite for tritium analysis quarterly

One sample from a control loca

One sample from shoreline area’

One sample from Cooling Tower
Blowdown

e eS0T




TABLE 3.12.1-1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Salem ODCM Rev. 19

EXPOSURE PATHWAY NUMBER OF REPRESENTAIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION OF ANALYSIS
LOCATIONS ® FREQUENCY |

4. INGESTION

a. Milk Samples from milking animals in Semimonthly when animals Gamma isotopic® and I-131

b. Fish and Invertebrates

three locations within 5 km distance  are on pasture, monthly at
having the highest dose potential. If  other time

there are none, then, one sample

from milking animals in each of

three areas between 5 to 8 km distant

where doses are calculated to be

greater than 1 mrem per yr®.

One sample from inilking animals at
a control location 15 to 30 km

distant.

One sample of each commercially Sample in season, or

and recreationally important species  semiannually if they are not
in vicinity of plant discharge area seasonal

One sample of same species in area
not influenced by plant discharge.
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analysis semi-monthly when
animals are on pasture; monthly
at other times

Gamma isotopic analysis®” on
edible portions.
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.TABLE '12 1-1 (Contd)
RADIOLOGICAL ENVIRONMENTAL MONITORIN G PROGRAM
EXPOSURE PATHWAY TYPE AND FREQUENCY_:
AND/OR SAMPLE OF. 'ANALYSIS T
c. Food Products ‘At time of harvest ® Gamma isotopic analysis ) on
edible portion.
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TABLE 3.12.1-1 (Continued)

TABLE NOTATION

(1) Specific parameters of distance and direction sector from the centerline of one reactor,

and additional description where pertinent, shall be provided for each and every sample
location in Table 3.12-1 in a table and figure(s) in the ODCM. Refer to NUREG-0133,
“Preparation of Radiological Effluent Technical Specifications for Nuclear Power
Plants,” October 1978, and to Reg. Guide 4.8 as amended by Radiological Assessment
Branch Technical Position, Revision 1, November 1979. Deviations are permitted from
the required sampling schedule if specimens are unobtainable due to circumstances such
as hazardous conditions, seasonal unavailability, malfunction of automatic sampling
equipment, and other legitimate reasons. If specimens are unobtainable due to sampling
equipment malfunction, effort shall be made to complete corrective action prior to the
end of the next sampling period, All deviations from the sampling schedule shall be
documented in the Annual Radiological Environmental Operating Report pursuant to
CONTROL 6.9.1.7. It is recognized that, at times, it may not be possible or practicable
to continue to obtain samples of the media of choice at the most desired location or time.
In these instances suitable specific alternative media and locations may be chosen for the
particular pathway in question and appropriate substitutions made within 30 days in the
Radiological Environmental Monitoring Program given in the ODCM. Pursuant to
CONTROL 6.9.1.8, submit in the next Radioactive Effluent Release Report
documentation for a change in the ODCM including revised figure(s) and table for the
ODCM reflecting the new location(s) with supporting information identifying the cause
of the unavailability of samples for the pathway and justifying the selection of the new
location(s) for obtaining samples.

(2) One or more instruments, such as pressurized ion chamber, for measuring and recording

dose rate continuously may be used in place of, or in addition to, integrating dosimeters.
For the purposes of this table, a Dosimeter of Legal Record (DLR) is considered to be
one phosphor; two or more phosphors in a packet are considered as two or more
dosimeters. Film badges shall not be used for measuring direct radiation. The frequency
of analysis or readout will depend upon the characteristics of the specific dosimetry
system used and should be selected to obtain optimum dose information with minimal
fading. No direct radiation monitoring stations are located in the inner ring sectors 8, 9,
12, 13 and 14 and the outer ring sector 8 as originally determined during plant licensing
and as permitted by Reg. Guide 4.8 as amended by The Branch Technical Pos1t10n
Revision 1, November 1979.

(3) Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours

or more after sampling to allow for radon and thoron daughter decay. If gross beta
activity in air particulate is greater than ten times the yearly mean of control samples,
gamma isotopic analysis shall be performed on the individual samples.

(4) Gamma isotopic analysis means the identification and quantification of gamma-emitting

radionuclides that may be attributable to the effluents from the facility.
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PRy i1

TABLE 3 12 1 1 (Contmued)

TABLE NOTATION

®) The dose shall be ) ;
-/ methodology and parameters in the'C DC) ample |
: :momtored as management audlt‘ ‘Broad leat (egetatlon may e ‘obt

o1t harvest occurs mpre than once a year, smplxng shall be perfonned'dunng each discrete
A : f Jousl amphng shall be. monthl ; "Attentlon 'shall be

(1 0) No ;;;.groundwater sample are required-as liqui | effluents.discharged from Salem
211 Hope Creek Generatmg Stationis:do not directly- -affect this pathway.. However for |
' management aidit; one raw’ ;and ore treated ground water sample from the nearesth
unaffected water supply is required. ety el e
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TABLE 3.12-2: REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

REPORTING LEVELS

Water Airbome Particulate Fish Milk Food Products
Analysis (pCi/D) or Gases (pCi/m3) (pCi/Kg, wet) (pCi/l) (pCi/Kg, wet)
H-3 3x10*
Mn-54 1x10° 3 x 10*
Fe-59 4x%10° 1x10*
Co-58 1x10° 3x 10*
Co-60 3 x 10? 1x10*
Zn-65 3x10° ‘ 2x 10
Zr-Nb-95 4x%10°
I-131 20 0.9 3 1x 10
Cs-134 10 1x10° 60 - 1x10°
cs137 |- s | . 20 2x10° 70 2x10°
Ba-La-140 L‘_i.;j,;_g.i’;g;i’¢2§ Ao : S 3x10?
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- TABLE 4.12-1: DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS“) @

LOWER LIMITS OF DETECTION (LLD) (3’

o | Water | Airbomne Particulate _;Flsh M11k - Food Products Sediment
‘Analysis | (pCif) | or Gases (pCi/m3) '“ (pCi/Kg, wet). (pCi) (pCliK Wet) (pCi/Kg, dry)
_gross 4 - 1x107 ‘

‘beta ' :

I3 | oo
{Mnss | s | B0 | Cf
‘Fe-59 30 260
lcossgo | 157 | 130
uiks ‘300 %0 |
ZrNb-95 s oot

Cs-134

Ba-La140 |~ 5 fsf |itinvEaare
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TABLE 4.12-1 (Continued)

TABLE NOTATION

(1) This list does not mean that only these nuclides are to be considered. Other peaks that are

identifiable, together with those of the above nuclides, shall also be analyzed and reported in the
Annual Radiological Environmental Operating Report pursuant to CONTROL 6.9.1.7.

2) Reqﬁired detection capabilities for thermoluminescent dosimeters used for environmental

measurements shall be in accordance with the recommendations of Regulatory Guide 4.13.

(3) The LLD is defined, for purposes of these 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% probability of falsely concluding that a blank
observation represents a "real" signal.

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

4.6608S,
EeV e222E6eY o exp(—AAf)

LLD =

Where:

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

4.66 is the statistical factor from NUREG 1301

Sy 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 size (in units of mass or volume),
2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield (when applicable), ; 3 f 3‘

~ A is the radioactive decay constant for the particular radwnuchde,;and

At for environmental samples is the elapsed time between sample collecuon (or end of the
sample collection period) and time of counting. = ‘

Typical values of E, V, Y, and At should be used in the calculat1on
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TABLE 4.12- 1 (Contmued)
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TABLE NOTATION
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

CONTROLS

3.12.2. In accordance with the Salem Units 1 and 2 Technical Specifications 6.8.4.h.2, a land use census
shall be conducted and shall identify within a distance of 8 km (5 miles) the location in each of the 16
meteorological sectors of the nearest milk animal, the nearest residence and the nearest garden* of greater

than 50 m* (500 ft*) producing broad leaf vegetation.

APPLICABILITY: At all times.

ACTION:

a. With a land use census identifying a location(s) that yields a calculated dose or dose
commitment greater than the values currently being calculated in CONTROL 4.11.2.3,
identify the new location(s) in the next Radioactive Effluent Release Report, pursuant to

CONTROL 6.9.1.8.

b. With a land use census identifying a location(s) that yields a calculated dose or dose
commitment (via the same exposure pathway) 20 percent greater than at a location from
which samples are currently being obtained in accordance with CONTROL 3.12.1, add the
new location(s) to the radiological environmental monitoring program within 30 days. The
sampling location(s), excluding the control station location, having the lowest calculated
dose or dose commitment(s), via the same exposure pathway, may be deleted from this
monitoring program after October 31 of the year in which this land use census was
conducted. Pursuant to CONTROL 6.9.1.8, identify the new location(s) in the next
Radioactive Effluent Release Report and also include in the report a revised figure(s) and
table for the ODCM reflecting the new location(s). '

c. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

*Broad leaf vegetation sampling of at least three different kinds of vegetation may be performed at the
SITE BOUNDARY in each of two different direction sectors with the highest predicted D/Q in lieu of the
garden census. CONTROLS for broadleaf vegetation sampling in Table 3.12-1.4¢ shall be followed,
including analysis of control samples.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS (Cont'd)

SURVEILLANCE REQUIREMENTS

4.12.2 The land use census shall be conducted during the growing season at least once pér 12 months® -
using that information that will provide the best results, such as by a door-to-door survey, visual survey,
aerial survey, or'b consulting local : agnculture authorltles The results of f the Jand use census. shall*‘b “

Vel gt
o lnt{i% 3
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

CONTROLS

3.12.3 In accordance with Salem Units 1 and 2 Technical Specifications 6.8.4.h.3, analyses shall be
performed on radioactive materials supplied as part of an Interlaboratory Comparison Program.

APPLICABILITY: At all times.

ACTION:

a.  With analyses not being performed as required above, report the corrective actions taken to
prevent a recurrence to the Commission in the Annual Radiological Environmental Operating
Report pursuant to CONTROL 6.9.1.7.

b. The provisions of CONTROLS 3.0.3 and 3.0.4. are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.3 The Interlaboratory Comparison Program shall be described in the ODCM. A summary of the
results obtained as part of the above required Interlaboratory Comparison Program shall be included in
the Annual Radiological Environmental Operating Report pursuant to CONTROL 6.9.1.7.
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H

NOTE

The BASES contained in the succeeding pages summarize
the reasons for the CONTROLS of Sections 3.0 and 4.0,

but are not considered a part of these CONTROLS.
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3/4.3 INSTRUMENTATION

BASES

Salem ODCM Rev. 19

3/4.3.3.8 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable, the
releases of radioactive materials in liquid effluents during actual or potential releases of liquid effluents.
The alarm/trip setpoints for these instruments shall be calculated and adjusted in accordance with the
procedures 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 instrumentation is consistent with the requirements of
General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.

CROSS REFERENCE - TABLES 3.3-12 and 4.3-12

Unit 1:
T/S Table Item No. | Instrument Déscripﬁon Accqptable RMS‘Channels ‘
la Liquid Radwaste Effluent Line Gross. | 1R18
Activity . :
1b Steam Generator Blowdown Lme 1R19A, B, C, and D?
Gross Activity
2a Containment Fan Coolers Service | 1R13 A, B, C, D and E®
Water Line Discharge Gross Activity
Unit 2:
T/S Table Item No. | Instrument Description Acceptable’RMS Channels
la Liquid Radwaste Effluent Line Gross | 2R18
Activity |
11b Steam Generator Blowdown Line 2R19A,B,C,
Gross Activity | ’ and D
2a Containment Fan Coolers - Service 2R13A, B and ¢V
Water Line Discharge Gross Activity o :
2b Chemical Waste Basin Llne Gross R37
Activity ‘

(1) The channels listed are required to be opefable to meet a single operable channel for the ODCM’s
"Minimum Channels Operable" requirement.
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3/ 4.3 INSTRUMENTATION PR e T

BASES

3/43.3.9 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CROSS REFERENCE - TABLES 3.3-13 and 4.3-13

DR S ¢ e S R AR
BTSN S N0 AN TS Lt

Unit 1:

T/S Table Item No. -

;| Instrument Description ..

'Nobleﬂ.Gas 'Acf1v1ty

3b | Plant Vent Header System' | IRME 4, 5 (1R41) R
Iodine Sampler’ ’

3c Pla ,Ven «}Hewder (vstem e

Partlculate Sampler

b

(1

)

?3) Laboratory analysxs of the sampler filters ensures ‘that the limits of ODCM"‘CONTROL 3.112.1are
-, not exceeded, Alarmytrip setpoints do not apply to these passive 99mP°neptS~ st

5 OE TR
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3/ 4.3 INSTRUMENTATION

BASES
. Unit2:
L T/S Table Instrument Description Acceptable RMS
. Item No. Channels
U la Waste Gas Holdup System Noble Gas Activity 2R41A and D@
5 2a | Containment Purge and Pressure - Vacuum Relief 2R12A or 2R41A
| Noble Gas Activity ' and D@
| 3a Plant Vent Header System Noble Gas Activity _ 2R41A and DV®
E 3b Plant Vent Header System Todine Sampler @ RME 4, 5 (2R41)
. ’ or
[J 2XT8911 (2R45)
| 3c Plant Vent Header System Particulate Sampler 2RME 4, 5 (2R41)
| | ‘ A or -
2XT8911 (2R45)

(1) The channels listed are required to be operable to meet a single operable channel for
the ODCM's "Minimum Channels Operable" requirement.

(2)‘ 2R41D is the setpoin;c channel. 2R41A is the measurement channel.

3) Laboratbry analysis of the samplér filters ensures that the limits of ODCM CONTROL
3.11.2.1 are not exceeded. Alarm/trip setpoints do not apply to these passive
components. ' ' '
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

released if 11qu1d¢.
‘ppendlx B Tableb

of the. lower 11m1ts of dete

3/4.1 1.1.2 DOSE

This CONTR ‘pr

Appendix I. 10 CFR Part 50. The CON 'ROL implem
Appendix I. The ACTION statemet '
implement the guldes set forth |
material in i

assurance that the ope
drinking water that are in excess of the requirements of 40 CFR Part 141. The dose ca
ODCM implement the requirements in Section IIL.A of Appendix I that conformance with the guides of
Appendlx I'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 substantially
‘underestimated. The equations specified in the ODCM for calculating the doses due to the actual release
rates of radioactive materials in liquid 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 I," Revision 1,
October 1977 and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental
and Routine Reactor Releases for the Purposes of Implementing Appendix L," April 1977.

The CONTROL applies to the release of liquid effluents from each reactor at the site. For units with
shared radwaste treatment systems, the liquid effluents from the shared system are proportioned among
the units sharing that system.
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RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.3 LIQUID RADWASTE TREATMENT

The requirement that the appropriate portions of this system be used, when specified, provides
assurance that the releases of radioactive materials in liquid effluents will be kept "as low as is reasonably
achievable". This CONTROL implements the requirements of 10 CFR Part 50.36a, General Design
Criterion 60 of Appendix A to 10 CFR Part 50 and the design objective given in Section I1.0 of Appendix
I to 10 CFR Part 50. The specified limits governing the use of appropriate portions of the liquid radwaste
treatment system were specified as a suitable fraction of the dose design objectives set forth the Section
IL.A of Appendix I, 10 CFR Part 50, for liquid effluents.

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE

This CONTROL is 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.
The annual dose limits are the doses associated with the concentrations of 10 CFR Part 20, Appendix B,
Table II, Column 1. These limits provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of a MEMBER OF THE PUBLIC either within or
outside the SITE BOUNDARY, to annual average concentrations exceeding the limits specified in
Appendix B, Table II of 10 CFR Part 20 [10 CFR Part 20.106(b)]. For MEMBERS OF THE PUBLIC
who may at times be within the SITE BOUNDARY, the occupancy of the individual will usually be
sufficiently low to compensate for any increase in the atmospheric diffusion factor above that for the
SITE BOUNDARY. Examples of calculations for such MEMBERS OF THE PUBLIC with the
appropriate occupancy factors shall be given in the ODCM. The specified release rate limits 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 whole body and 3000
mrem/yr to the skin. These release rate limits also restrict, at all times, the corresponding thyroid dose
rate above background to a child via the inhalation pathway to less than or equal to 1500 mrem/year.

This CONTROL applies to the releése of gaseous effluents from all reactors at the site.

3/4.11.2.2 DOSE - NOBLE GASES

This CONTROL is provided to implement the requirements of Section IL.B, III.A and IV.A of Appendix
I, 10 CFR Part 50. The CONTROL implements the guides set forth in Section I1.B of Appendix I. The
ACTION statements provide the required operating flexibility and at the same time implement the guides
set forth in Section IV.A of Appendix I to 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 IIL.A of Appendix I that conformance with the guides of Appendix I 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 ,
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RADIOACTIVE EFFLUENTS e T e

BASES RPN
substantially underestimated. The dose calculations established in the ODCM for calculating the doses
due to the actual release rates of radioactive noble gases-in gaseous effluents aré consistent with the -
methodology prov1ded in Regulatory Guide 1.109, "Calculatlon of Annual Doses to Man from Routine

" ] : '1';50 Appendlxi "

guldes of.. Appendlx Ibe ’sh wn yical
exposure | of a MEMBER OF HEJPUB

of the: subJect matenals a
"Calculation of Annual‘Doses |
Evaluatmg Comphance with:

Ar tlum; and :radxonuchdes.m partlcula el n with
are dependent on: the ex1stmg radlonuchde pathway ‘to-m o

w1th subsequent consumptlon by man 3) depos1t10n onto grassy* areas where m11k ammals and meat
producing animals grazé with- consumption of the milk and meat by man; and 4)-deposition ‘ofi'the ground
with subsequent exposure of man.

3/4. 11 2 4 GASEOUS RADWASTE TREATMENT SYSTEM
rilates ' ST s P e srinitesy et Pesaialrl of telivdoun o O WY

The reqmrement that the appropnate port1ons of lthlS system be used when specxﬁed prov1des reasonable

reasonably ach1evab1e 1 Thxs Q‘ONTROL nnplements the: requlrements eof 10 CFR Part 50J36a, General
- Design Criterion 60 -of Appendix A to10 CFR Part 50 and the’ de51gn obJeotlves given in Section 1.0 of
:‘Appendlx 110:10'CFR Part 50. The specified limits governing the usé of appropriate portions:of the s
systéms were specifiedas a suitable fraction of the dose de51gn obJectwes set forth in ‘Section II. B and
I1.C of Appendix I, 10 CFR Part 50, for gaseous effluents. ! e e e e ) T R
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3/4.11.4 TOTAL DOSE

This CONTROL is provided to meet the dose limitations of 40 CFR Part 190 that have now been
incorporated into 10 CFR Part 20 to 46 Fr 18525. The CONTROL requires the preparation and submittal
of a Special Report whenever the calculated doses from plant radioactive effluents exceed twice the
design objective doses of Appendix I. For sites containing up to 4 reactors, it is highly unlikely that the
resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limits of 40 CFR Part 190 if the
individual reactors remain within the reporting requirement level. 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 the 40 CFR Part 190 limits. For purposes of the Special Report, it may be assumed that the dose
commitment to the MEMBER OF THE PUBLIC from other uranium fuel cycle sources is negligible,
with the exception that dose contributions from other nuclear fuel cycle facilities at the same site or
within a radius of 8 ki must be considered. If the dose to any MEMBER OF THE PUBLIC is estimated
to exceed the requirements of 40 CFR Part 190, the Special Report with a request for a variance
(provided the release conditions resulting in violation of 40 CFR Part 190 have not already been
corrected), in accordance with the provisions of 40 CFR Part 190 and 10 CFR Part 20.405c, is considered
to be a timely request and fulfills the requirements of 40 CFR Part 190 until NRC staff action is
completed. The variance only relates to the limits of 40 CFR Part 190, and does not apply in any way to
the other requirements for dose limitation of 10 CFR Part 20, as addressed in CONTROLS 3.11.1 and
3.11.2. An individual is not considered a MEMBER OF THE PUBLIC during any period in which he/she
is engaged in carrying out any operation that is part of the nuclear fuel cycle.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING e

This CONTROL is prov1ded to ensure that cha.nges in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the radiological environmental monitoring program
are made if required by the results of this census. The best information from the door-to-door survey,
aerial survey or consulting with local agncultural authorities shall be used. This census satisfies the
requirements of Sectlon IV.B.3 of Appendix I to 10 CFR Part 50. Restnctmg the census to gardens of
greater than 50m? provxdes assurance that s1gmﬁcant exposure pathways via leafy vegetables will be
identified and monitored since a garden of this size is the minimum 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 made: 1) 20% of the garden was
used for growing broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) y1e1d of 2 kg/m>.

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

This 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 reasonably valid for the purposes of Section IV.B.2
of Appendix I to 10 CFR Part 50.
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DESIGN FEATURES
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5.0 DESIGN FEATURES
5.1 SITE

5.1.3 UNRESTRICTED AREAS FOR RADIOACTIVE GASEQUS AND LIQUID EFFLUENTS

UNRESTRICTED AREAS within the SITE BOUNDARY that are accessible to MEMBERS OF THE
PUBLIC, shall be as shown in Figure 5.1-3. (Provided FOR INFORMATION ONLY. Technical
Specifications Section 5.0 is controlling.)
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6.0 ADMINISTRATIVE CONTROLS [ e i o dsdye -0 0
6.9.1.7 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT
6.9.1.7 In accordance with Salem Units 1 and 2 Technical Specifications 6.9.1.7, The Annual

Radiological Envirofimental Operating Report* covering the operation of the unit during the previous
calendar year shall be submitted priétto May-1 of each year

The Annual Radiolo 1 Environmental Operatmg Reports shiall mclude summanes interpretations, and
an analysis of trends of'the results of the radiolo grcal environmental surveillance activities for the report
period, including a comparison with preoperatwnal studies with operational controls (as appropriate), and
with prev10us envuonmental surveillance reports,’ and an assessment of the observed impacts of the plant
CONTROL 3.122. The Annual Radiological Enwronmental Operating Repotts shall include the results
of ana1y51s of all radiological environmental samples and of all measurements taken during - the period
pursuant to the Table and Figures in the environmental radiation section of the ODCM,; as virell as
summanzed and tabulated results 'of locations specified in these analyses and measurements in the format
of the table in Reg.'Guide 4.8 as amended by Radiological Assessment Branch Technical Position,
Rev1s1on 1, November 1979. In the event that some individual results are not available for inclusion with
the report, the report shall be submltted noting and explalmng the reasons for the mlssmg re sults. The
missing’ data shall be submitted as soon as possible in a supplementary report.

The reports shall also include the following: a summary descrlptlon of the rad1010g1ca1 env1 nmental
momtomrg program at 1east two legrble ma]p one covering sampling locatlons near the SITE

requrred by Table 4.12-1 Was not achlevable

6.9.1.8 RADIOACTIVE EFFLUENT RELEASE REPORTA

inélude a summary of the quantities of radioactive liquid
the umt as outhned in Regulatory Guide 1.21.

&i
H

*  Acingle submrttal may be made for a multiple 1 umt statlon The submittal should combine those
sections that are common to all units at, the statlon, ‘howeéver; for units with separate radwaste
systems, the submittal shall spemfy the releases ‘of radioactive material from each unit. .
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6.9.1.8 RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants,"
Revision 1, June 1974, with data summarized on a quarterly basis following the format of Appendix B
thereof. . o '

The Radioactive Effluent Release Report shall include an annual summary of hourly meteorological data
collected over the previous year. This annual summary may be either in the form of an hour-by-hour
listing of magnetic tape of wind speed, wind direction, atmospheric stability, and precipitation (if
measured), or in the form of joint frequency distributions of wind speed, wind direction, and atmospheric
stability. The report shall include an assessment of the radiation doses due to the radioactive liquid and
gaseous effluents released from the unit or station during the previous calendar year. The report shall
also include an assessment of the radiation doses from radioactive liquid and gaseous effluents to
MEMBERS OF THE PUBLIC due to their activities inside the SITE BOUNDARY (Figure 5.1-3) during
the report period. All assumptions used in making these assessments (i.e., specific activity, exposure time
and location) shall be included in these reports. The historical annual average meteorology or the
meteorological conditions concurrent with the time of release of radioactive materials in gaseous
effluents (as determined by sampling frequency and measurement) shall be used for determining the
gaseous pathway doses. The assessment of radiation doses shall be performed in accordance with the

OFFSITE DOSE CALCULATION MANUAL.

The Radioactive Effluent Release Report shall identify those radiological environmental sample
parameters and locations where it is not possible or practicable to continue to obtain samples of the media
of choice at the most desired location or time. - In addition, the cause of the unavailability of samples for
the pathway and the new location(s) for obtaining replacement samples should be identified. The report
should also include a revised figure(s) and table(s) for the ODCM reflecting the new location(s).

The Radioactive Effluent Release Report shall also.include an assessment of radiation doses to the likely
most exposed MEMBER OF THE PUBLIC from reactor releases and other nearby uranium fuel cycle
sources (including doses from primary effluent pathways and direct radiation) for the previous calendar
year to show conformance with 40 CFR Part 190, Environmental Radiation Protection Standards for

Nuclear Power Operation. Acceptable methods for calculating the dose contribution from liquid and
gaseous effluents are given in Regulatory Guide 1.109, Rev. 1, October 1977.

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

a. Container volume,
b. Total curie ‘quantity (specify whether determined by measurement or estimate),

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

d. Source of waste and processing employed (e.g., dewatered spent resin, compacted dry waste,
evaporator bottoms),

e. Type of container (e.g., LSA, Type A, Type B, Large Quantity), and
f. Solidification agent or absorbent (e.g., cement,‘urea formaldehyde).

The Radioactive Effluent Release Report shall include a list of descriptions of unplanned releases from
the site to UNRESTRICTED AREAS of radioactive materials in gaseous and liquid effluents made

during the reporting period.
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6.9.1.8 RADIOACTIVE EFFLUENT RELEASE REPORT (Continued) - . » 7"

‘The Radloactlve Effluent Release Report shall include’ any changes mid uring the},_)epo ng‘pe od of_
the PROCESS CONTROL PROGRAM (PCP); the OFFSITE DOSE CALCULATION MANUA |
(ODCM), or radioactive waste systems. Also list new locations identified by the land use census
pursuant to CONTROL, 3122, for dose;calculations.or environmental monitoring. .,

R

An eyaluatlon of the change which shows the expected maximum
1nd1v1du¢

£y £y Ty

fed m"'the llcens

3 et AR
f. A comparison of the predicted releases of radioactive matenals in hquld and gaseous
effluents and insolid waste, to the actual reledses for'the period prior to when the

; changes are to be made'

sl ergyp s “F

.

exposure to plan perating personnel as a result of the change, and

g.  Anestimate of th

L S TR S IS e 1 S CRATRLEL S ERRES S

h.  Documentation of the fact that the change was reviewed and found acceptable by the

SORC. ) o N :
LR A R e S S EIPRE B Lk ATy S N I AL R O
2. Shall become effective upon rev1ew and acceptance by the SORC .
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PART II - CALCULATIONAL METHODOLOGIES
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1.0 LIQUID EFFLUENTS

1.1 Radiation Monitoring Instrumentation and Controls

The liquid effluent monitoring instrumentation and controls at Salem for controlling and monitoring
normal radioactive material releases.in. accordafnce With ¢ the Salem Techmcal Specxﬁcatxons 6.8.4.g and
ODCM CONTROLS are summarized as follows: ~ '

1) Alarm (and Automatic Termination) - 1-R18 (Unit 1) and 2-R18 (Unit 2) provide the alarm and
automatic termination of liquid radioactive material releases as required by ODCM CONTROL
3.3.3.8.

1-R19 A, B, C, and D provide the alarm and isolation function for the Unit 1 steam generator
- blowdown lines. 2-R19 A, B, C, and D provide this function for Unit 2.

2) Alarm (o1ily) - The alarm fuinctions for the Service Water System are provided by the radiation
monitors on the Containment Fan Cooler discharges (1R 13 A,B,C,D and E for Unit 1 and
2R 13 A, B, and C for Unit 2).

Releases from the secondary system are routed through the Chemical Waste Basin where the
effluent is monitored (with an alarm function) by R37 prior to release to the environment.

Liquid radioactive release flow diagrams with the applicable, associated radiation monitoring
instrumentation and controls are presented as Fxgures 1-1 and 1-2 for Units 1 and 2, respectively. The
Liquid Radioactive Waste System is ‘présented in Figure 1-3.

1.2 Liquid Effluent Monitor Setpoint Determination

Per the requirements of ODCM CONTROL 3.3.3.8, alarm setpoints shall be established for the liquid
effluent monitoring instrumentation to ensure that the release concentration limits of ODCM CONTROL
3.11.1.1 are met (i.e., the concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS shall be limited to the concentrations specified in 10 CFR 20, Appendix B,
Table I1, Column 2, (Appendix F) for radionuclides and 2.0E-04 pCi/ml for dissolved or entrained noble
gases).

The following equation* must be satisfied to meet the liquid effluent restrictions:

C(F +
JECE+S) wn
f
Where:
C = the effluent concentration limit of ODCM CONTROL 3.11.1.1 implementing the 10 CFR
20 MPC (Appendix F) for the site, in pCi/ml
¢ = the setpoint, in pCi/ml, of the radioactivity monitor measuring the radioactivity

concentration in the effluent line prior to dilution and subsequent release; the setpoint,
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represents a value which, if exceeded, would result in concentrations exceeding the limits
of 10 CFR 20 (Appendix F) in the UNRESTRICTED AREA

f = the flow rate at the radiation monitor location, in volume per unit time, but in the same-
units as F, below
F = the dilution water flow rate as measured prior to the release point, in volume per unit time

[Note that if no dilution is provided, ¢ < C. ‘Also, note that when (F) is large compared to (f), then (F
+H=F] ‘

* Adapted from NUREG-0133

1 2.1 Liquid Effluent Monitors (Radwaste, Steam Generator Blowdown, Chemlcal Waste Basin and
Service Water.

The setpoints for the liquid effluent monitors at the Salem Nuclear Generating Station are determined by
the following equations:

MPCe* SEN*CW *CF * AF
RR

SP g[ v]+bkg (1.2)

with: ;
Z Ci (gamma only )
' _ i
MPC_‘?‘Z C ) oy
amma on _
“MPC: & 77
Where:
'SP = alarm setpoint corréspondmg to the maximum allowable release rate (cpm)
MPCe = an effective MPC value for the mlxture of gamma emitting radionuclides in the effluent
stream (uCi/ml)
G = the concentration of radionuclide i in the undiluted 11qu1d effluents (pCi/ml)
MPC; = the MPC value corresponding to radionuclide i from 10 CFR 20, Appendix B, Table II
Column 2 (Appendix F) (uCi/ml)
SEN = the sensitivity value to which the monitor is calibrated (cpm per pCi/ml)
CW = the circulating water flow rate (dilution water flow) at the time of release (gal/min)
‘RR = theliquid effluent release rate (gal/min)
bkg = the background of the monitor (cpm)
CF = Correction factor to account for non-gamma emitting nuclides in setpoint calculations.
AF =

an allocation factor applicable for steam generator blowdown

The radioactivity monitor setpoint equation (1.2) remains valid during outages when the circulating water
dilution is potentially at its lowest value. Reduction of the waste stream flow (RR) may be necessary
during these periods to meet the discharge criteria. However, in order to maximize the available plant
discharge dilution and thereby minimize the potential offsite doses, batch releases from either Unit-1 or
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Unit-2 may be touted to either the Unit-1 or Unit-2 Circulating Water System dlscharge Procedural
restrictions prevent simultanéous batch reledses: from elther a smgle umt or both umts mto a single
Circulating Water System discharge. = Lo il SRIRTRENT RS

1:2.2:Conservative Default Values = .0 o e onlt s s
Conservative alarm setpoints may be-determined through the use of default parameters.- Tables 1<1:1.and

1-1.2 summarize all current default values in use for Salem Unit-1 and Unit-2, respectively. They are
based upon the following:

- - =

|

-

0)

generators.** The alloc tion fa :
d) substitutions of the operat | circulating wi ¢ lowest ow, in gal/mm,***
e) substitutions of the effluent release rate with the h1 ghest allowed rate, in gal/min; and,

f) substitution of a Correction factor of 0.75 to account for non-gamma emitting nuclides.

r—

For batch liquid releases a fixed alarm setpoint is established for the 1, 2 R18 monitors and the release
rate is controlled to ensure the 1nequa11ty of equat1on 1.lis mamtalned With this approach values

s B e B i |

Calculations, as performed by Engmeenng, to establish the actual fixed setpoints for use in the plant
mcorporate uncertamtles and instrument drift. These factors will cause the actua) installed vmstrument

R-13 Serv1ce Water momtors.

}Lﬁ if l BT :'."? R v-v-a‘ R “;‘-?,f“"."- TR BT

**Setpomts using the Allocatxon ‘Fadtor of 0.5 b
identified in more than two steam generators simultaneously

L
i
i

—

‘Page 76 of 156



Salem ODCM Rev. 19

pumps are out of service, such as during refuelmg outages, the default setpomts of the other
Unit’s R13 radiation monitors are not valid.

1.3 Liquid Effluent Concentration Limits - 10 CFR 20

ODCM CONTROL 3.11.1.1 limits the concentration of radioactive material in liquid effluents (after
dilution in the Circulating Water System) to less than the concentrations as specified in 10 CFR 20,
Appendix B, Table II, Column 2 (Appendix F) for radionuclides other than noble gases. Noble gases are

limited to a diluted concentration of 2. 0E-O4 pCi/ml.

Release rates are controlled and radiation monitor alarm setpoints are established as addressed above to
ensure that these concentration limits are not exceeded. However, in the event any liquid release results
in an alarm setpoint being exceeded, an evaluation of compliance with the concentration limits of ODCM

CONTROL 3.11.1.1 may be performed using the following equation:

Ci RR Y} |
Z * <1 (14
“\MPC: CW+RR 14
Where:
Ci = actual concentration of radionuclide i as measured in the undiluted liquid effiuent (nCi/ml)
MPC = the MPC value corresponding to radionuclide i from 10 CFR 20, Appendix B, Table II, '
Column 2 (uCi/ml) [ODCM Appendix F]
= 2E-04 puCi/ml for dissolved or entrained noble gases
RR- = the actual liquid effluent release rate (gal/min)
CW = the actual circulating water flow rate (dilution water ﬂow) at the time of the release

- (gal/min)

1.4 Liquid Effluent Dose Calculation - 10 CFR 50 ,
1.4.1 MEMBER OF THE PUBLIC Dose - qullld Effluents.

ODCM CONTROL 3.11.1.2 limits the dose or dose commitment to MEMBERS OF THE PUBLIC from
radioactive materials in liquid effluents from each unit of the Salem Nuclear Generating Station to:

- during any calendar quarter;
< 1.5 mrem to total body per unit-
< 5.0 mrem to any organ per unit

- during any calendar yeér;
< 3.0 mrem to total body per unit
< 10.0 mrem to any organ per unit.

Per the surveillance requirements of ODCM CONTROL 4.11.1.2, the following calculational methods
shall be used for determining the dose or dose commitment due to the liquid radioactive effluents from

Salem:
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Do 1 67E OZ*VOL Z(Cz*AiOJ *f :‘f:':' o :T :

cw

dose or dose commltment to organ 0 (mrem) Total body dose lcan also,be calculated
using site-related total body dose commitment factor.
f-ss1te-related 1ngest10n dose commltment factor to thetotal body or.any. organ o for .

volume VOL (uCl/ml
VOL = volume of liquid effluent released (gal)
CW = average circulating water d1scharge rate during release penod (gal/min)
1.67E-02 = conversmn factor (hr/min) ¢ o

The site-related ingestion dose/dose commitxnent-factofS‘3(A.o) are preeen ed in Table 1-2 and have been
derived in accordance with the requirements of NUREG-0133 by the equation:

= adult mvertebrate consumptlon (& kg/yr) -

= bioaccumulation factor for radionuclide i in mvertebrates from Tab
pCi/l)

UF = adult fish consumption (21 kg/yr)

bloaccumulatlon factor for radlonuchde‘llin ﬁsh from able -

gu"" i

w
T T
[

" Gbtiversioh factor’(p uC1 ml/kg perhr/ "

The radionuclides mcluded in the periodic dose assessment per the
3/4.11.1.2 are those as identified by gamma spectral ané’lym of the'liq
analyzed per the requirements of ODCM CONTROL 3/4.11.1:1; Table 4111

Radxonuchdes requiring radiochemical analys1s (e.g., Sr-89 and Sr-90) will be added to the dose analysis
at a frequency consistent with the required minimum ana1y51s frequency-"of ODGM CONTROL Table
4.11-1. : & i,
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1.4.2 Simplified Liquid Effluent Dose Calculation.

In lieu of the individual radionuclide dose assessment as presented in Section 1.4.1, the following
simplified dose calculation equation may be used for demonstrating compliance with the dose limits of
ODCM CONTROL 3.11.1.2. (Refer to Appendix B for the derivation and justification for this simplified

method.)

Total Body : ' - :
1.21E + 03 *VOL
D th — ] * Z Ci 1
, CW _ (1.7)
~ i
Maximum Organ
2. 52E +04*VOL
D max = Z Cz
CW (1.8)
Where: '
G = average concentration of radionuclide i, in undlluted hquld eﬁluent representative of the
volume VOL (pCi/ml)
VOL = volume of liquid effluent released (gal)
cw = average circulating water discharge rate during release period (gal/min)
Dg = conservatively evaluated total body dose (mrem)
Dmax = conservatively evaluated maximum organ dose (mrem)
121E+03 = conversion factor (hr/min) and the total body dose conversion factor (Fe-59, total body --
7.27E+04 mrem/hr per pCi/ml)
2.52E+04 = conversion factor (hr/min) and the conservative maximum organ dose conversxon factor

(Nb-95, GI-LLI -- 1.51E+06 mrem/hr per pCi/ml)

" 1.5 Secondary Side Radioactive Liquid Effluents and Dose Calculations Duﬁng Primary to

Secondary Leakage .

During periods of primary to secondary leakage (i.e., steam generator tube leaks), radioactive material
will be transmitted from the primary system to the secondary system. The potential exists for the release
of radioactive material to the off-site environment (Delaware River) via secondary system discharges.
Potential releases are controlled/monitored by the Steam Generator Blowdown monitors (R19) and the

Chemical Waste Basin monitor (R37).

However to ensure compliance with the regulatory limits on radioactive material releases, it may be
desirable to account for potential releases from the secondary system during periods of primary to
secondary leakage. Any potentially significant releases will be via the Chemical Waste Basin with the
major source of activity being the Steam Generator Blowdown.

With identified radioactive material levels in the secondary system, appropriate samples should be_
collected and analyzed for the principal gamma emitting radionuclides. Based on the identified
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radioactive material levels and the volume of water discharged; the resulting-environmental ‘doses may be
calculated based on equat1on 1. 5)

EL NS ST ; RPN IR ;
Because the release tate’ from the secondary system is: mdlrect (e g SG blowdown is normally routed to
-condenser where the condensate clean-up systém will remove much of the radioactive material), samples
should be collected from the release point (i.e., Chemical Waste Basin) for quantifying the radioactive::
material releases. However, for conservatism and ease of controlling and quantifying all potential release
paths, it is prudent to sample the SG blowdown and to assume all radioactive material is released directly
to the environment via the Chemical Waste Basin;This:approach while not exact is conservative and
ensures timely analysis for regulatory comphance Accountmg for radioactive material retention of the
condensate clean-up system ion exchangé tesins may be néeded to more accurately account for actual
releases.

In addition to the secondary releases descnbed in this section, the Salem Ground Water Remediation
' to the Chemical Waste Basm. To ensure

( .5).

~ The appllcable liquid waste processmg system for main almng.‘radwactlve material releases ALARA is
the ion exchange re 1-3. Alternatel the waste eva orator as resented in the

in conjunction or in heu of the jon’ exchange system for Waste processmg requrrements in'
wrth ODCM CONTROL 3 11_1 .1.3. These processmg requrrements are applicable to each umt
; ding ;p” _]e'“' ed _' oSe qumng processmg prior to release for one unit does: not. in

Where‘
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Dgp, = the total body dose pro;ectlon for current calendar quarter (mrem)
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Dy = the total body dose to date for current calendar quarter as determined by Equation 1.5 or 1.7
(mrem)
Dmaxp = the maximum organ dose projection for current calendar quarter (mrem)
Dmax =  the maximum organ dose to date for current calendar quarter as determined by Equation 1.5 or
1.7 (mrem)
d = the number of days to date for current calendar quarter
91 = the number of days in a calendar quarter
2.0 GASEOUS EFFLUENTS

2.1 Radiation Monitoring Instrumentation and Controls

The gaseous effluent monitoring instrumentation and controls at Salem for controlling and monitoring
normal radioactive material releases in accordance with the Technical Specifications 6.8.4.g and ODCM

CONTROLS are summarized as follows:

1) Waste Gas Holdup System - The vent header gases are collected by the waste gas holdup system.
Gases may be recycled to provide cover gas for the CVCS hold-up tank or held in the waste gas tanks for

decay prior to release. Waste gas decay tanks are batch released after sampling and analysis. The tanks
are discharged via the Plant Vent. 1-R41D provides noble gas monitoring and automatic isolation of
waste gas decay tank releases for Unit-1. This function is provided by 2-R41D for Unit-2.

2) Containment Purge and Pressure/Vacuum Relief - containment purges and pressure/vacuum reliefs are
released to the atmosphere via the respective unit Plant Vent. Noble gas monitoring and auto isolation

function are provided by 1-R41D for Unit-1 and 2-R41D for Unit-2. Additionally, in accordance with
ODCM CONTROL 3.3.3.9, Table 3.3-13, 1-R12A and 2-R12A may be used to provide the containment
monitoring and automatic isolation function during purge and pressure/vacuum reliefs (*).

3) Plant Vent - The Plant Vent for each respective unit receives discharges from the waste gas hold-up
system, condenser evacuation system, containment purge and pressure/vacuum reliefs, and the Auxiliary
Building ventilation. Effluents are monitored by R41D, a flow through gross activity monitor (for noble
gas monitoring). Radioiodine and particulate sampling capabilities are provided by charcoal cartridge
and filter medium samplers. Additionally, back-up sampling capability for radioiodine and particulates is
provided at the 1-R45 and 2-R45 sampling skids. Plant Vent flow rate is measured and as a back-up may

_ be determined empirically as a function of fan operation (fan curves). Sampler flow rates are determined

by flow rate 1nstrumentat10n (e.g., venturi rotameter).

Gaseous radioactive eﬁluent flow diagrams with the applicable, associated radiation monitoring
instrumentation and controls are presented in Figures 2-1. A simplified dlagram of the Gaseous
radioactive waste disposal system is provided in Figure 2-2.

* The R12A in Mode 6 provides containment monitoring and alarm functions without automatic isolation
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2.2 Gaseous Effluent Monitor Setpoint Determination
2.2.1 Containment and Plant Vent Momtor o

" Per the requlrernents of ODCM CONTROL 33.3. 9, alarm’ setpoints shall be’ estabhshed for the gaseous
effluent monitoring instrumentation to ensure that the release rate of noble gases does not exceed the
limits of ODCM CONTROL 3.11.2.1, which corresponds to a dose rate at the SITE BOUNDARY 0f 500

JF St

mrem/year to the total body or 3000 mrem/year to the skin.

Based on a grab sample analysis of the applicable release (i.e., grab sample f the Contaihm
atmosphere, waste gas decay tank, or Plant Vetit); the radiatioh monitoring alarm! setpomts maybet i1
estabhshed by_the followmg calculatlon method The measured radlonuchde» concentratlons and release

r for noble g s‘rad1onuchde i (mrem/yr per pCl/m from

uxtg

M;,

i
i

1.1 mrem skin dose per mrad gamma’ air ¢ ose (1

500 total body dose rate limit (mrem/frr o

3000 = skin dose rate limit (mrem/yr)
4.72E+02= conversion factor (cm®/ft® * min/sec)

[ h b eut s han
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> Ci*SEN
SP=| AF *t———— |+ bk 23
FRAC & @3)
Where:

Sp = alarm setpoint corresponding to the maximum allowable release rate (cpm)
SEN = monitor sensitivity (cpm per pCi/cm’)
bkg = background of the monitor (cpm)
AF = administrative allocation factor for the specific monitor and type release, which

corresponds to the fraction of the total allowable release rate that is administratively
allocated to the release. \

The allocation factor (AF) is an administrative control imposed to ensure that combined releases from
Salem Units 1 and 2 and Hope Creek will not exceed the regulatory limits on release rate from the site
(i.e., the release rate limits of ODCM CONTROL 3.11.2.1). Normally, the combined AF value for Salem
Umts 1 and 2 is equal to 0.5 (0.25 per unit), with the remainder 0.5 allocated to Hope Creek. Any
increase in AF above 0.5 for the Salem Nuclear Generating Station will be coordinated with the Hope
Creek Generating Station to ensure that the combined allocation factors for all units do not exceed 1.0.

2.2.2 Conservative Default Values

A conservative alarm setpoint can be established, in lieu of the individual radionuclide evaluation based
on the grab sample analysis, to eliminate the potential of periodically having to adjust the setpoint to
reflect minor changes in radionuclide distribution and variations in release flow rate. The alarm setpoint
may be conservatively determined by the default values presented in Table 2-2.1 and 2-2.2 for Units 1
and 2, respectively These values are based upon:

- the maximum ventllatlon (or purge) flow rate;
- aradionuclide distribution® comprised of 95% Xe-133 2% Xe-135, 1% Xe-133m 1% Kr-88 and

1% Kr-85; and
- an administrative allocation factor of 0.25 to conservatlvely ensure that any simultaneous releases

from Salem Units 1 and 2 do not exceed the maximum allowable release rate. For this radionuclide
distribution, the alarm setpoint based on the total body dose rate is more restnctlve than the
correspondmg setpoint based on the skin dose rate.

a) Adopted from ANSI N23 7-197_6/ANS-18.1, Source Term _SpeCifications, Table 6

2.3 GaséOus Effluent Instantaneoﬁs Dose Rate Calculations -10 CFR 20
2.3.1 Site Boundary Dose Rate - Noble Gases

ODCM CONTROL 3.11.2.1.a limits the dose rate at the SITE BOUNDARY due to noble gas releases to
<500 mrem/yr, total body and <3000 mrem/yr, skin. Radiation monitor alarm setpoints are established to
ensure that these release limits are not exceeded. In the event any gaseous releases from the station
results in an alarm setpoint being exceeded, an evaluation of the SITE BOUNDARY dose rate resulting

from the release shall be performed using the following equations:
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pa=Zfe¥ie0)  ed

and
Ds = % 3 (Lr+1.10M1)% 01) 2.5)
fedomer My :"‘Ii:“f%’z,mssi shY gl el S U PR G TE S VRS S R

Table 2-1) ‘
1.1 = mrem skin dose per mrad gammia air dose (mrem/mra"

radloactlv 'matenal'concentrahons*andfto (
may be unrelated to. radloactlye matenal releases.
it m

above may be 1mposed However, condl io
setpoints do not necessanly mdlcate radloactl ,
limits of ODCM CONTROL 3. 112, 1.al Provnded actual réleases dliot resultin’
radiation monitor mdlcatlons exceedmg alarm setpoint values based on the above

criteria, no furthér analyses are required: for demonstratmg compliance with the lmuts
of ODCM CONTROL 3.11.2.1.a. B S VA T

l}( “3* SEYTER R ti viyed b

- Actual meteotclogical conditions-concurrent with the release period or the default, annual ayerage .
i idxspersmn paxameters a8 presented in Table 2-3 may be used for evaluatmg the gasepus efﬂuent dose
rate ST ‘ R ; e e U
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2.3.2 Site Boundary Dose Rate - Radioiodine and Particulates

ODCM CONTROL 3.11.2.1.b limits the dose rate to <1500 mrem/yr to any organ for I-131, tritium, and
particulates with half-lives greater than 8 days. To demonstrate compliance with this limit, an evaluation
is performed at a frequency no greater than that corresponding to the sampling and analysis time period
(e.g., nominally once per 7 days). The following equation shall be used for the dose rate evaluation:

Do=%+% (Ror0) e

D, = average organ dose rate over the sampling time period (mrem/yr)
% = atmospheric dispersion to the controlhng SITE BOUNDARY location for the inhalation -

pathway (sec/m?)

Ric = dose parameter for radionuclide i (mrem/yr per pCi/m?) and organ o for the ch11d
inhalation pathway from Table 2-4
Qi = average release rate over the appropriate sampling period and analysis frequency for

radionuclide i -- I-13], tritium or other radionuclide in particulate form with half-life -
greater than 8 days (uCi/sec)

By substituting 1500 mrem/yr for D, and solving for Q, an allowable release rate for 1-131 can be
determined. Based on the annual average meteorological dispersion (see Table 2-3) and the most limiting
potential pathway, age group and organ (inhalation, child, thyroid -- R, = 1.62E+07 mrem/yr per
pCi/m®), the allowable release rate for I-131 is 42 pCi/sec. Reducing this release rate by a factor of 4 to
account for potential dose contributions from other radioactive particulate material and other release
points (e.g., Hope Creek), the corresponding release rate allocated to each of the Salem units is 10.5

pCi/sec.

For a 7 day period, which is the nominal sampling and analysis frequency for I-131, the cumulative
release is 6.3 Ci. Therefore, as long as the I-131 releases in any 7 day period do not exceed 6.3 Ci, no

additional analyses are needed for verifying compliance with the ODCM CONTROL 3.11.2.1.b limits on
allowable release rate.

2.4 Noble Gas Effluent Dose Calculations - 10 CFR 50
24.1 UNRESTRICTED AREA Dose - Noble Gases

ODCM CONTROL 3.11.2.2 requires a periodic assessment of releases of noble gases to evaluate
compliance with the quarterly dose limits of <5 mrad, gamma-air and <10 mrad, beta-air and the calendar
year limits <10 mrad, gamma-air and <20 mrad, beta-air. The limits are applicable separately to each unit
and are not combined site limits. The following equations shall be used to calculate the gamma-air and

beta-air doses:
Dy=3.17E-08*%*Z(Mi*Qi) @7

and
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S

- (2.8)-

D, = airdose due to gamma emissions for noble gas radionuclides (mrad)
air dose due to beta em1s31ons for noble gas radlonuchdes (mrad)

% = atmospheric dlsperswn to the controlhng SITE BOUNDARY location (sec/m’)

2
I

Qi = cumulative release of noble gas radlonuchde i over the period of interest (uCi) Where

the following
e dose limits of

Where:

1 5t
f")v“

Mt = 5.3E+02, effective gamma-air dose factor (mrad/yr per 01/m3)
Neﬁ‘ S ol 1E+03‘,\ effecuye betafa;yidose ,factort(pyrad/yr per, HCl/In

3l et

H
te ot

- Actual meteorological conditions concurrent with the release period or the default, annual average

dispersion parameters as presented in Table 2- 3 may be used for the evaluation of the gamma-air and
beta-air doses. e
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2.5 Radioiodine and Particulate Dose Calculations - 10 CFR 50
2.5.1 UNRESTRICTED AREA Dose - Radioiodine and Particulates

In accordance with requirements of ODCM CONTROL 3.11.2.3, a periodic assessment shall be
performed to evaluate compliance with the quarterly dose limit of <7.5 mrem and calendar year limit <15
mrem to any organ. The following equation shall be used to evaluate the maximum organ dose due to
releases of I-131, tritium and particulates with half-lives greater than 8 days:

Duop =3.1TE- 08+ W * SFp* ) (Riop * O1) @.11)
i
Where:
Dwp =  dose or dose commitment via all pathways p and controlling age group a (as
. identified in Table 2-3) to organ o, including the total body (mrem)
\' =  atmospheric dispersion parameter to the controlling location(s) as identified in Table
2-3
% = atmospheric dispersion for inhalation pathway and H-3 dose contribution via other
pathways (sec/m?)
D/Q = atmosphenc deposition for vegetatlon, milk and ground plane exposure pathways (m"
D
Riop =  dose factor for radionuclide i (mrem/yr per pCl/m ) or (m? - mrem/yr per pCi/sec)

and organ o from Table 2-4 for each age group and the applicable pathway p as
identified in Table 2-3. Values for R;o, were derived in accordance with the methods

described in NUREG-0133.

Qi =  cumulative release over the period of interest for radionuclide i -- I-131, tritium, or
radioactive material in particulate form with half-life greater than 8 days (uCi).
SFp, =  annual seasonal correction factor to account for the fraction of the year that the

applicable exposure pathway does not exist.
1) For milk and vegetation exposure pathways
A six month fresh vegetation and grazing season (May through October) 0 5

- 2) For inhalation and ground plane exposure pathways: = 1.0

For evaluating the maximum exposed individual, only the cdntrolling pathways and age group as
identified in Table 2-3 need be evaluated for compliance with ODCM CONTROL 3.11.2.3.

2.5.2 Simplified Dose Calculation for Radioiodines and Particulates.
In lieu of the individual radionuclide (I-131, tritium, and particulates) dose assessment as presented
above, the following simplified dose calculation equation may be used for verifying compliance with the

dose limits of ODCM CONTROL 3.11.2.3 (refer to Appendix D for the derivation and justification of
this simplified method).

Drax=3.17E-08* W+ SE* Ri-131% »_Oh 2.12)
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Dmax = maximum organ dose (mrem)

=13 ¢ parameter for the thyroid for the identified controlling pathway .. =

1,05E+1 2, mfant thyrmd dose. parameter Wlth the grass-cow-mﬂk pathway o

ety et confrolling. (m? - mrem/yr,per uC1/sec g , '

W = D/Q for radioiodine,2,1E-10. llm‘ ; : i

Qi = cumulative release over the period of i 1nterest for radlonuchde i- I 131 tntlum or
radloactlve material in partlculatev from thh half hfe greater t than,8 édays (pCl)

The dose should be evaluated based on the predetermmed controllmg pathways as identified in Table 2-3.
If more limiting exposure pathways are determined to exist in the surrounding environment of Salém’” by
the annual 1and-use census, Table 2-3 will be revised as specified in ODCM CON’I?ROL 3.12.2§

Q; = therelease rate of {p.dlonuchdeh e steam generator,ﬂ_ash tank vent

C; = the concentration of radionuclide, 1, 'm the secondary co6l

el sl s (\%1!1?: Pl gpeertet 1Y

the st r blowdown rate to the ﬂ

" the ‘fracpon of bl, wdown flashed in the tank d
the flash tank at the apphcabie"reactor power level o

SQav= the measured steam quality in the flash tank vent; or an assumed Vel of 0. 8§ ,‘based on
NUREG-0017.

by arie:

ST RS IS S S

Tritium releases via the steam flashing may also be quantified using the above equation with the
assumption of a steam quality (SQav) equal to 0. Since the H-3 will be associated with the water
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molecules, it is not necessary to account for the moisture carry-over which is the transport media for the
radioiodines and particulates. ‘

Based on the design and operating conditions at Salem, the fraction of blowdown converted to steam (Fﬁ)
is approximately 0.48. The equation simplifies to the following:

0:=0.072% C* Regs 2.14)
For H-3, the simplified equation is:
Qi =0.48% Ci * Regp o (2.15)

Also during reactor shutdown operations with a radioactively contaminated secondary system, radioactive
material may be released to the atmosphere via the atmospheric reliefs (PORV) and the safety reliefs on
the main steam lines and via the steam driven auxiliary feed pump exhaust. The evaluation of the '
radioactive material concentration in the steam relative to that in the steam generator water is based on
the guidance of NUREG-0017, Revision 1. The partitioning factors for the radioiodines is 0.01 and is
0.005 for all other particulate radioactive material. The resulting equation for quantifying releases via the
atmospheric steam releases is:

Oy =0.13 % (Cy* SFy)* PFi 2.16)

Where:

release rate of radionuclide i via pathway j,(nCi/sec)

concentration of radionuclide i, in pathway j,(uCi/ml)

steam flow for release pathway j

400,000 Ib/hr per PORV

850,000 Ib/hr per safety relief valve

62,500 Ib/hr for auxiliary feed pump exhaust _
partitioning factor, ratio of concentration in steam to that in the water in the steam
generator :

0.01 for radioiodines

0.005 for all other particulates

1.0 for H-3 ,

_conversion factor - [(hr*ml) / (sec*1b)] .

w2
588

PF;

- 013
Any significant releases of noble gases via the atmospheric steam releases can be quantified in
accordance with the calculation methods of the Salem Emergency Plan Implementation Procedure.
Alternately, the quantification of the release rate and cumulative releases may be based on actual samples

of main steam collected at the R46 sample locations. The measured radionuclide concentration in the
steam may be used for quantifying the noble gases, radioiodine and particulate releases.
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Note: The expected mode of operation would:be to isolate the effected steam.generator, thereby
reducing the potential releases during the shutdown/cooldown process.- Use of the above: . i- i
calculatlon methods should cons1der actual operatmg condltlons and release mechamsms.

)
Sete Sh

L3 B

The calculated quantmes of radloactxve matenals may be used as 1nputs to thc equatlon (2 11) or (2 \12) to
calculate offsite doses for demonstrating compliance with the Techmcal Specifications 6.8.4.g and the

- ODCM CONTROLS. , O

gl atead fedcerse q ret 4 i n
BEE L A0 I A R R R I DT

2.7 Gaseous Effluent Dose Projection

ODCM CONTROL 3. 11 24 requ1res that the GASEOUS_RADWASTE TREATMENT SYSTEM and

The applicable gaseous processing systems for maintaining radioactive material r¢
Aux1hary Building normal ventilation system (ﬁltratlonsys ms#1,2 and 3 aud the Waste Gas Decay

£Y,

Tanks &8 ‘délineated in Figures 2-1 and 2-2.* Dosé projeétions aré perforimied ateast once per 31 days by
the following equations:

)
N
]
)
=
*
O
—d

Where n
Dy = gamma air dose projection for current calendar quarter(mrad)t- 28 )
D, = gamma air dose to date for turrént caléndar'quatter'ds detetmiiried by Equation 2.7 or
2.9 (mrem)

d = number of days to date in current calendar quarter
number of days in a calendar quarter

=)
|
i
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3.0 SPECIAL DOSE ANALYSES v
3.1 Doses Due To Activities Inside the SITE BOUNDARY

In accordance with ODCM CONTROL 6.9.1.8, the Radioactive Effluent Release Report (RERR) shall
include an assessment of radiation doses from radioactive liquid and gaseous effluents to MEMBERS OF
THE PUBLIC due to their activities inside the SITE BOUNDARY. ‘

The calculation methods as presented in Sections 2.4 and 2.5 may be used for determining the maximum
potential dose to a MEMBER OF THE PUBLIC based on the parameters from Table 2-3 and 2-hours per
visit per year. The default value for the meteorological dispersion data as presented in Table 2-3 may be
used if current year meteorology is unavailable at the time of NRC reporting. However, a follow-up
evaluation shall be performed when the data becomes available.

3.2 Total dose to MEMBERS OF THE PUBLIC - 40 CFR 190

The Radioactive Effluent Release Report (RERR) shall also include an assessment of the radiation dose
to the likely most exposed MEMBER OF THE PUBLIC for reactor releases and other nearby uranium
fuel cycle sources (including dose contributions from effluents and direct radiation from on-site sources).
For the likely most exposed MEMBER OF THE PUBLIC in the vicinity of Artificial Island, the sources
of exposure need only consider the Salem Nuclear Generating Station and the Hope Creek Nuclear
Generating Station: No other fuel cycle facilities contribute to the MEMBER OF THE PUBLIC dose for

the Artificial Island vicinity.

The dose contribution from the operation of Hope Creek Nuclear Generating Station will be estimated
based on the methods as presented in the Hope Creek Offsite Dose Calculation Manual (HCGS ODCM).

As appropriate for demonstrating/evaluating compliance with the limits of ODCM CONTROL 3.11.4 (40
CFR 190), the results of the environmental monitoring program may be used for providing data on actual
measured levels of radioactive material in the actual pathways of exposure.

3.2.1 Effluent Dose Calculations

For purposes of implementing the surveillance requirements of ODCM CONTROL 3/4.11.4 and the
reporting requirements of 6.9.1.8 (RERR), dose calculations for the Salem Nuclear Generating Station
should be performed using the controlling pathways and locations of Table 2-3 and the calculation
methods contained within this ODCM. If more limiting exposure pathways are determined to exist in the
surrounding environment of Salem by the annual land-use census, Table 2-3 will be revised as specified
in ODCM CONTROL 3.12.2. ~

Average annual meteorological dispersion parameters or meteorological conditions concurrent with the
release period under evaluation may be used.

3.2.2 Direct Exposure Dose Determination.
Any potentially significant direct exposure contribution to off-site individual doses may be evaluated
based on the results of the environmental measurements (e.g., DLR, ion chamber measurements) and/or

by the use of a radiation transport and shielding calculation method.
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Only during a non-typical condition will there exist any potent1a1 for significant on-site sources at:Salem’
that would yield potentially s1gn1ﬁcant off-site doses (i in excess.of 1 mrem :perayear toa MEMBER
OF THE PUBLIC), that would require detailed evaluation for demonstrating compliance with 40 CFR
190.

e

However, should a sxtuetlon exist where the d1‘ ct exposure conmbutlon 15 vpot‘entlaily ]
measurements, off-site measurements and/ot calculation techniques will be used for determination of
dose for assessing 40 CFR }90 compliance,
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4.0 RADIQLOGICAL ENVIRONMENTAL MONITORING PROGRAM
4.1 Sampling Program '

The operational phase of the Radiological Environmental Monitoring Program (REMP) is conducted in
accordance with the requirements of ODCM CONTROL 3.12. The objectives of the program are:

- To determine whether any significant increases occur in the concentration of radionuclides in the
critical pathways of exposure in the vicinity of Artificial Island;

- To deterrr;i:ie if the operation of the Salem Nuclear Generating Stations has resulted in any increase in
the inventory of long lived radionuclides in the environment;

- To detect any changes in the ambient gamma radiation levels; and

- To verify that SNGS operations have no detrimental effects on the health and safety of the public or on
the environment.

The sampling requirements (type of samples’, collection frequency and analysis) and sample locations are
presented in Appendix E. ‘ ‘

"NOTE: No public drinking water samples or irrigation water samples are required as these
pathways are not directly effected by liquid effluents discharged from Salem Generating Station.

4.2 Interlaboratory Comparison Program

ODCM CONTROL 3.12.3 requires analyses be performed on radioactive material supplied as part of an
Interlaboratory Comparison Program. Participation in an approved Interlaboratory Comparison Program
provides a check on the precision and accuracy of measurements of radioactive materials in

environmental samples.

A summary of the Interlaboratory Comparison Program results will be provided in the Annual
Radiological Environmental Operating Report pursuant to ODCM CONTROL 6.9.1.7.
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FIGURE 1-2: LIQUID RELEASE FLOWPATH UNIT 2
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Table 1-1.1: Parameters for Liquid Alarm Setpoint Determinations Unit 1

Parameter Actual Default Uni Comments
Value Value mts
MPC, ,Calculated 6.05E-06 * uCi/ml Calculated for each batch to be released.
MPC 1-131 3.0E-07 N/A uCi/ml 1-131 MPC conservatively used for SG
blowdown and Service Water monitor
setpoints.
Ci Measured N/A uCi/ml Taken from gamma spectral analysis of
liquid effluent.
MPC; as determined N/A pCi/ml Taken from 10 CFR 20, Appendix B,
: Table I1, Col 2 (Appendix F).
Sensitivity as determined N/A cpm per Monitor sensitivities are controlled
1-R18 pCi/ml under Public Service Blueprint
1-R19 (A,B,C,D) Document (PSBP) 315733
1-R13 (A,B,C.D,E)
Ccw as determined 1.00E+05 gpm Circulating water system - single CW
, , pump ***
.RR as determined gpm Determined prior to release; release rate
1-R18 120 can be adjusted for ODCM CONTROL
compliance
1-R19 250 Steam Generator blowdown rate per
Generator
Service Water flow rate for
1-R13 2500 Containment fan coolers
Setpoint Calculated N/A cpm Monitor setpoints are controlled under
1-R18 Public Service Blueprint Document
1-R19 (A,B,C,D)** (PSBP) 315733
1-R13 (A,B,C,.D,E)** .
Correctioﬁ Factor as determined 0.75 Unitless Default parameter to account for non-
(Non-Gamma) gamma emlttmg nuclides.
Allocation Factor 0.5 0.5 Unitless Conservatlsm factor to preclude
1-R19 exceeding MPC limit in the case of

sxmuItaneous ‘primary-to-secondary
leaks'at both Salem Units

*  Refer to Appendix A for derivation -
**¥ The MPC value of I-131 (3E-07 pnCi/ml) has been used for derivation of R19 Steam Generator Blowdown and R13

Service Water monitor setpoints as discussed in Section 1.2.2
*** During periods when Unit 2 Circulators are out of service, the CW flow for certain 1-R13 monitors is zero. See

Section 1.2.2.
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PP
BN ORI

. Lable 1-1.2; Parameters for Liquid Alarm Seipoint Determinations - Unit2

Parameter |

Actual

Default
Value  |]

ettt
- Comments

. 4.8 ]_E;OG*‘ i

N/A © uCi/ml

| Waste Basin monitor setpoints.

I-131 MPC cbnsefvé‘ﬁv“ely used for SG | ;
blowdown, Service Water and Chemical | ¢

| Taken from gamma spectral analysns of B

under Pubhc Servnce Bluepnn

ting Water System, single W

can be adjusted for ODCM CONTROL

Determined prior to release; release rate

Complxance
Steam Generator Blowdown rate per
Generator :

fan coolers

Setpomt
2-R18
-R19(A B LDy

| ®SBP) 315734

Chemical Waste Basfin.gggaha;g

075 | Unitless

.| gamma emitting nuclides, . 4 -

Default parameter to account for non-

Allocation Factor 0.5
2-R19

0.5 Unitless

Conservatism factor to preclude
exceeding MPC limit in the case of, . .. .
imul ry-to-secondary leaks

* Refer to Appendix A for derivation

*¥ The MPC value of I-131 (3.0E-7 pCi/ml) has been used for derivation of the R13, R19 and R37 monitor setpoints

as discussed in Section 1.2.2

**% During periods when Unit 1 Circulators are out of service, the CW flow for certain 2-R13 monitors is zero. See

Section 1.2.2.
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Salem ODCM Rev. 19

TABLE 1-2: Site Related Ingestion Dose Commitment Factor, Ajo

(Fish And Invertebrate Consumption)
(mrem/hr per uCi/ml)

id

-

- 2.82E-1 2.82E-1 2.82E-1 2.82E-1 ' 2.82E-1 2.82E-1
C-14 1.45E+4 2.90E+3 2.90E+3 2.90E+3 2.90E+3 2.90E+3 2.90E+3
Na-24 4.57E-1 4.57E-1 4.57E-1 4,57E-1 4.57E-1 4.57E-1 4,57E-1
P.32 4.69E+6 291E+5 " 1.81E+5 - - - 5.27E+5
Cr-51 - - 5.58E+0 3.34EH) 1.23E+0 7.40E+0 1.40E+3
Mn-54 - 7.06E+3 1.35E+3 - 2.10E+3 - 2.16E+4
Mn-56 - 1.78E+2 3.15E+1 - 2.26E+2 - 5.67E+3
Fe-55 5.11E+4 3.53E+4 8.23E+3 - - 1.97E+4 2.03E+4
Fe-59 8.06E+4 1.90E+5 7.27E+4 - - 5.30E+4 6.32E+5
Co-57 - 1.42E+2 2.36E+2 - - - 3.59E+3
Co-58 - 6.03E+2 1.35E+3 - ~ - 1.22E+4
Co-60 - 1.73E+3 3.82F+3 - - - 3.25E+4
Ni-63 4 96E+4. 3.44E+3 1.67E+3 - - - 7.18E+2
Ni-65 2.02E+2 2.62F+1 1.20E+1 - - - 6.65E+2
Cu-64 - 2.14E+2 1.01E+2 - 5.40E+2 - 1.83E+4
Zn-65 1.61E+5 5.13E+5 2.32E+5 - 3.43E+5 - 3.23E+5
Zn-69 3.43E+2 6.56E+2 4.56E+1 - 4.26E+2 - 9.85E+1
As-76 4.38E+2 1.16E+3 5.14E+3 342E+2 1.39E+3 3.58E+2 4.30E+4
| Br-82 - - 4.07E+0 - - - 4.67E+0
Br-83 - - 7.25E-2 - - - 1.04E-1
Br-84 - - 9.39E-2 - ~ - 7.37E-7
Br-85 - - 3.86E-3 - - - -
Rb-86 - 6.24E+2 291E+2 - - - 1.23E+2
Rb-88 - 1.79E+0 9.49E-1 - - - 247E-11
Rb-89 - 1.19E+0 8.34E-1 - - - 6.89E-14
Sr-89 4.99E+3 - 1.43E+2 - - - 8.00E+2
Sr-90 1.23E+5 - 3.01E+4 - - - 3.55E+3
Sr-91 9.18F+1 - 3.71E+0 - - - 4.37E+2
Sr-92 3.48E+1 - 1.51E+0 - - - 6.90E+2
Y-90 6.06E+0 - 1.63E-1 - - | - 6.42E+4
Y-91m 5.73E-2 - 2.22E-3 - - i - '1.68E-1
Y-91 8.88E+1 - 2.37E+0 - - - " 14,.89E+4
Y-92 5.32E-1 - 1.56E-2 - - - i9.32E+3
Y-93 1.69E+0 - 4.66E-2 - - P - 15.35E+4
Zr-95 1.59E+1 5.11E+0 3.46E+0 - 8.02EH) | - 1.62E+4
Zr-97 8.81E-1 1.78E-1 8.13E-2 - 2.68E-1 i - .5.51E+4
1 Nb-95 447E+2 2.49FE+2 1.34E+2 - 2.46E+2 | - 1.51E+6
Nb-97 3.75E+0 9.49E-1 3.46E-1 - 1.11E+0 | P - 3.50E+3
Mo-99 - 1.28E+2 2.43E+1 - 2.89E+2 | - :2.96E+2
Tc-99m 1.30E-2 3.66E-2 4.66E-1 - 5.56E-1 1.79E-2 2.17E+1
Te-101 1.33E-2 1.92E-2 1.88E-1 - 3.46E-1 |. 9.81E-3 :5.77E-14
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~:TABLE 1-2 (contd '
S1te Related Ingestlon Dose Commitment Factor, Ajp;
(Fish And Invertebrate Consumptiori)
. (mrem/hr per uCi/ml)

|

201E%2

6. 1:‘kylv._59E+3

R

-~
—y

BGOET2 - -
6.82EH) __ 3.06E-1
, -~ _LIOE®2 _ 671B-
“T77Er2  198BH0 - 421BH - 1.
‘ _LI4E¥2” 2310 - 410EFl_ - 69
Tel25m 2.17Ef2 _ 786Efl ~291E*l . 6.5
[Te127m _ 548E+2 - 1.96E+2 - _ 6.68E+1 . 1.
Te127:  890B+0 _ 3.20B+0 - 193EH0
[Te120m _ 931Ew
{Te120.  2.54EH0
[Tedslm  T40B2 6.
Te131 + I150BH0". 6.66E-1 | 5.03ET . 13
Tel3s 204592 LaEr — 124E 1.
__3.96Efl - 1.I7B¥2 . 461E*l . 99IE¥
2.08ER2 . 3.12EF2 . _179EF2. 1.02E+
10GE*] - 285EHl - O.06EH) - O.06EF
7ASE¥1___ 1.30EX2 . 395E+l _ 1.0E¥
5.56E+0 . 1.SIET] - SAOEH) . 2.62EF;
_230EH] ____608E+l __ 224BEf1 - 4.01EA
"684E+3 . 1.63E%4 - 1334 - - _
706E+2__ 2.83E+3 . 2.04BX3 -
8.77Ef3 - 1.20E+4 __7.85E#3 -
._GOTE¥0 - 1.20EF1 __ 594EH0 - _
[Ba1390  7.85E¥0 __ 559E-3 - 230B1 - -
[Ba-140.  1.64E+3  2.06EX0 _ LOSEX2 - -
Ba-l4l_ 381EX0 _ 288E3 - 120B1 -
Ba-142 172EH0 __ 177B3  LOSE-l -
[La-140< _ 1.57E+0 _ ~_210B-1 -
La-142 _ 8.06E2 7 913B3 -
Ce-141.~ . 3.43E+0_ 2631 - -
Ce-143._ 6.04E-1 |_4%4E2 .
Cell447  1.70E+2 __ 747B+1 . 9.59EF0 -
Pr-1431 _ 5.79E+) __ 2.32E40. 2.87B1 -
Pr144 © 1.90B27 78735 964B-4 - ‘
Nd-147.__ 3.96E+0 "+ 4.58E+0 " 2.74E-1 — T 268BH0 L 220E+4
W-187 __ 0.16EX0 ___ 7.66E+0 __ 2.68E%0 - - 2.51E+3

Np-239 35382 347B3 __ 191E3 - L0852 : 7.11E+2

M 1.56E+3 -

—

o

2763
82540 .

TSR

2.06E42
2:40E+1
9.75E+1

— e

.

— T
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Table 1-3: Bioaccumulation Factors

(pCi/kg per pCi/liter)*
H 9.0E-01 9.3E-01
C 1.8E+03 . 1.4E+03
Na 6.7E-02 1.9E-01
P 3.0E+03 3.0E+04
Cr 4.0E+02 2.0E+03
Mn 5.5E+02 4.0E+02
Fe 3.0E+03 2.0E+04
Co 1.0E+02 1.0E+03
Ni - 1.0E+02 2.5E+02
Cu - 6.7E+02 1.7E+03
Zn 2.0E+03 5.0E+04
As 3.3E+02 3.3E+02
Br 1.5E-02 3.1E+00
Rb 8.3E+00 1.7E+01
Sr 2.0E+00 2.0E+01
Y 2.5E+01 1.0E+03
Zr 2.0E+02 8.0E+01
Nb 3.0E+04 1.0E+02
Mo 1.0E+01 1.0E+01
Tc 1.0E+01 5.0E+01
Ru 3.0E+00 1.0E+03
Rh 1.0E+01 2.0E+03
Ag 3.3E+03 3.3E+03
Sb 4.0E+01 5.4E+00
Te 1.0E+01 1.0E+02
I 1.0E+01 5.0E+01
Cs 4.0E+01 2.5E+01
Ba 1.0E+01 1.0E+02
La 2.5E+01 1.0E+03
Ce 1.0E+01 6.0E+02
Pr 2.5E+01 1.0E+03
Nd 2.5E+01 1.0E+03
W - 3.0E+01 3.0E+01 .
Np 1.0E+01 1.0E+01

* Values in this table are taken from Regulafory Guide 1.109 except for phosphorus (fish) which is
adapted from NUREG/CR-1336 and silver, arsenic and antimony which are taken from UCRL

50564, Rev. 1, October 1972.
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FIGURE 2-1 SALEM VENTILATION EXHAUST SYSTEMS AND EFFLUENT MONITOR INTERFACES
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FIGURE 2-2: GASEOUS RADIOACTIVE WASTE DISPOSAL SYSTEM
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Table 2-1: Dose Factors For Noble Gases

Total Body Skin Gamma Air -~ - ‘Beta Air
Dose Factor Dose Factor Dose Factor -+ Dose Factor
Li Mi '

uCi/m3) :
1.93E+01 f 2.88E+02

Radionuclide —
Kr-83m 756B-02

.. uCi/m3)

Kessm . L17E+03 .. 1A4GE+03 123E103 1976403

1.72E+01 _ 1.95E+03

L61E+01 |- 134

5.92E+03 TGATER0S  1.03E+04

T ,1.52E{04 2.93E+03

1735104 106E+04

1.635+04 7835403

156E+02 1115403

T327EH02. . 1.48E+03

353EH02 __ L.0SE+03

i

32ER0A_ 7AIBR02_ 336E03___ 739F

1.81E+03 "1.86E+03 1.92E+03 . 2.46E+03

8.83E+03 TA13ET03  9.21E+03 4.75E+03

8.84E+03" ww269E+03 9.30E+03 3.28E+03

N
d .
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Table 2-2.1: Parameters for Gaseous Alarm Setpoint Determinations - Unit 1

Parameter Actual Default Units Comments
Value Value '
X/Q calculated '2.2E-06 sec/m’ USNRC Salem Safety
‘ Evaluation, Sup 3
VF as measured or
(Plant Vent) fan curves 1.30E+05 #/min | Plant Vent - normal
operation
(Cont Purge) 3.50E+04
Containment Purge
AF “coordinated 0.25 N/A Administrative allocation
factor with HCGS to ensure
combined releases do not
exceed release rate limit for
site.
C measured N/A pCi/cm’ Taken from gamma spectral
’ analysis of gaseous effluent
K nuclide specific: N/A mrem/yr per | Values from Table 2-1
uCi/m* |-
L nuclide specific N/A mrem/yr per | Values from Table 2-1
' ' pCi/m®
M; nuclide specific N/A mrem/yr per | Values from Table 2-1
uCi/m’
Sensitivities as determined N/A cpm pei- Monjtdr sensitivities are
1-R41 pCi/m’*or | controlled under Public
1-R12A cpm per Service Blueprint Document
pCi/ce (PSBP) 315733
Setpoint calculated N/A cpm or Monitor setpoints are
1-R41D Ci/ controlled under Public
1-R12A ** HLUSEC | Service Blueprint Document
(PSBP) 315733

** Automatic Isolation function is applicable in all MODES except MODE 6
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Table 2-2.2: Parameters for Gaseous Alarm Setpoint Determinations-< Unit 2

Parameter Actual Default Units

Vahe. .| .. Valwe. . fo. . ... |.. .  Comments

Calculated | SNRC Salem Safety =
“‘ .Evaluatlon, Sup3..

22E-6 sec/m’

“as meastired or -

: “PlantVent [ an.curves. .| . . 13OE+05 T min “ “Plant Vent -normal operatlon

Cont. Putge .~ . 1 s 3.5£0E+Q4;~ f*-‘fContamment Purge: sy

x

AF jN/A Adm1mstrat1ve allocanon factor -
‘ to ensure combined releases do

not exceed release rate for site,

with HCGS
Lol wj Lodfaidis e

i Taken *froin gamma épectral

N/A
e analysis of gaséous effliient

Values frp'm Table 2-1

‘il Values from Table 2-1;

uCl/m :
h/yi pe Valuesfrom Table 2.1/

Momtor sensmvmes are
,controlied under Pubho Serv1ce
Blyepnnt Document (PSBP)
17315734

Sens1t1v1tws: g
. 5,2-R41 '

i
E
bl

ta:l
RS0 S R Ve
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, Table 2-3: Controlling Locations, Pathways
‘ and _
h Atmospheric Dispersion for Dose Calculations *

» ‘ Atmospheric Dispersion
U ODCM Location Pathway(s) Controlling - X/Q D/Q

CONTROL Age Group (sec/m3) (1/m2)
L 3.112.1a site boundary noble gases N/A 2.2E-06 N/A

_ (0.83 mile, N) direct exposure
L 3.112.1b  site boundary inhalation child - 2.2E-06 N/A
, (0.83 mile, N)
U 31122  siteboundary  gamma-air  N/A 22E-06 N/A
(0.83 mile, N) beta-air

L’ 31123  residence/dairy** milk, ground infant 5.4E-08 2.1E-10

(4.9 miles, W) plane and inhalation

* The identified controlling locations, patﬁways and atmospheric dispersion are from the Safety
Evaluation Report, Supplement No. 3 for the Salem Nuclear Generating Station, Unit 2 (NUREG-
0517, December 1978). . - ' ‘

r—

** | ocation and distance are determined from the performance of the annual land use census as
required by ODCM CONTROL 3.12.2.
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Table 2-4: Pathway Dose Factotrs = Atinospheric Releases

R(1o), Inhalanon Pathway Dose Factors ADULT
2 i (mrem/yr per pCi/m3) + R

1.26E+3

1.26E+3

1.26E+3

1 26E+3

1.26E+3

*”*ééﬁff%ZE%%i;“.

OSE+5

, 341E+3 341B+3 3.41E+3 | 3.41E+3 | 3.41E+3
1:32E+6 P - |'864E+4 | 5.01E+4"
| N N 95E+1 7. 28E+1. | 1.44E+4 | 3.32E+3. | 1T00E+2 |
- |396E+4 | - 9.84E+3 | 1.40F+6 | 7.74E+4 | 6.30E+3 |
2.46E+4 ] 1.70E+4 [ - 7.21B+4"']"6/03E+3" | 3.94E+3 |
1.18E+4 | 2.78E+4 | - 1,02E+6 | 1.88E+5" | 1.06E+4
- . 692E+2 ] - .. 1'3.70E+5 |3.14E+4 | 6.71E+2.
- T 1.58E+3 | - ST ”‘9"28‘E-{-f5 J06E+5, | 2.07E+3 |
- | L15E+4 | - 2.85E+5" | 1.48E+4
4,30E+5:. .3.14E+4 ] - +4. | 1.45E+4; |
3.24E+4 | L.O3E+5 | - 5. |:5.34E+4. | 4.66E+4 |
- 1.35E+5 | - B =.1‘.-66E‘+4-” 5.90E+4
3.04E+5:. 1 - TE e i{'3.50E+S | 8. 72E+3 ¢ |
9.92E+7 - - ety .00+ goNA ,l 6.10E+6
4.62E+5 | - - 1.70E+6 | 3.85E+5 | 1.24E+4
107E+5 1.77E+6 150E+5 233E+4

'5,05B+5:411

6. 91E+4 v

PR 34E+5‘

03656 | '7_-: 2

[ 1.08E+4

T.00E+4 |

| 1.97E+,4 .

463E16 |3

~ ‘5 94E+3“ :

[ 3.12E 47| 5.89E2 | SB[ 2 ABERG

534E+4 | 5.05E+2 | 540B+1 | - [174E+6 " | L.OTE+5 1| 1.26E%4" |

3.42E+3 | 1.58E+3 | LOSE+3 | 1245+ | 3.14E+5 | 7.06E+4 | 467542
Te-127m | 1.06E+4 | 5.77E+3 | 3.20E+3 | 4.58E+4 | 9.60E+5 | 1.50E+5 | 1.57E+3
Te-129m | 0.76E+3 | 4.67E+3 | 3.44B+3 | 3.66E+4 | 1.16E+6 | 3.83E+5 | 1.58E+3
I-131 2.50E+4 | 3.58E+4 | 1.19E+7 | 6.13E+4 | - 6.28E+3 | 2.05E+4
1-132 116E+3 | 3.26E+3 | 1.14E+5 | 5.18E+3 | - 4.06E+2 | 1.16E+3
1-133 8.64E+3 | 148E+4 | 2.15E+6 | 2.58E+4 | - 8.88E+3 | 4.50E+3
I.134 644E+2 | 1.73E+3_| 208E+4 | 2.75E+3 | - 1OIE+0_| 6.15E+2
1-135 2.68E+3 | 6.98E+3 | 448E+5 | LIIE+4 | - 5.25E+3 | 2.57E+3
Cs-134 | 3.73E+5 | 84BE+5 | - 2.87E+5 | 9.76E+4 | 1.04E+4 | 7.28E+5
Cs-136__ | 3.00B+4 | 1.46B+5 | - 8.56E+4 | 1.20E+4 | 1.176+4 | L.I0E+5
Cs-137___| 4.78E+5 | 6.21E+5 | - 2.22E+5 | 7.52E+4 | 840E+3 | 4.28E+5
Ba-140__ | 3.90E+4 | 4.90E+1 | - 1.67E+1 | 1.27E+6 | 2.18E+5 | 2.57E+3
Ce-141 | 1.09E+4 | 1.35E+4 | - 6.26E+3 | 3.62E+5 | 1.20E+5 | 1.53E+3
Ce-l44 | 343E+6 | 143546 | - 8.48E+5 | 7.8E+6 | 8.16E+5 | 1.84E+5
Pr-143__ | 9.36E+3 | 3.75E+3 | - 2.16E+3 | 2.81E+5 | 2.00E+5 | 4.64E+2
Nd-147 | 5.276+3 | 610843 | - 3.56E+3 | 221E+5 | 1.73E+5 | 3.65E+2
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Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases
R(i0), Inhalation Pathway Dose Factors - TEENAGER
(mrem/yr per pCi/m3)

Salem ODCM Rev. 19

| 1.27E+3

H-3 1.27E+3 | 1.27E+3 | 1.27E+3 | 1.27E+3 1.27E+3
C-14 2.60E+4 | 4.87E+3 | 4.87E+3 | 4.87E+3 | 4.87E+3 | 4.87E+3 | 4.87E+3
P-32 1.89E+6 | 1.10E+5 - - - 9.28E+4 | 7.16E+4
Cr-51 - - 7.50E+1 | 3.07E+1 | 2.10E+4 | 3.00E+3 | 1.35E+2
Mn-54 - ~ '5.11E+4 - 1.27E+4 | 1.98E+6 | 6.68E+4 | 8.40E+3
Fe-55 3.34E+4 | 2.38E+4 | - - 1.24E+5 | 6.39E+3 | 5.54E+3
Fe-59 1.59E+4 | 3.70E+4 - - 1.53E+6 | 1.78E+5 | 1.43E+4
Co-57 - 6.92E+2 - - 5.86E+5 | 3.14E+4 | 9.20E+2
Co-58 - 2.07E+3 - - 1.34E+6 | 9.52E+4 | 2.78E+3
Co-60 - 1.51E+4 - - 8.72E+6 | 2.59E+5 | 1.98E+4
Ni-63 5.80E+5 | 4.34E+4 - - 3.07E+5 | 1.42E+4 | 1.98E+4
Zn-65 3.86E+4 | 1.34E+5 - 8.64E+4 | 1.24E+6 | 4.66E+4 | 6.24E+4
Rb-86 - 1.90E+5 - - - 1.77E+4 | 8.40E+4
Sr-89 4.34E+45 - - - 242E+6 | 3.71E+5 | 1.25E+4
Sr-90 1.08E+8 - - - 1.65E+7 | 7.65E+5 | 6.68E+6
Y-91 6.61E+5 - - - 2.94E+6 | 4.09E+5 | 1.77E+4
Zr-95 | 1.46E+5 : 4.58E+4 - 6.74E+4 | 2.69E+6 | 1.49E+5 | 3.15E+4
Nb-95 1.86E+4 | 1.03E+4 - 1.00E+4 | 7.51E+5 | 9.68E+4 | 5.66E+3
Ru-103 2.10E+3 - - 7.43E+3 | 7.83E+5 | 1.09E+5 | 8.96E+2
Ru-106 9.84E+4 - - 1.90E+5 | 1.61E+7 | 9.60E+5 | 1.24E+4
Ag-110m : 1.38E+4 | 1.31E+4 - 2.50E+4 | 6.75E+6 | 2.73E+5 | 7.99E+3
Sb-124 430E+4 | 7.94E+2 | 9.76E+1 - 3.85E+6 | 3.98E+5 | 1.68E+4
Sb-125 7.38E+4 | 8.08E+2 | 7.04E+1 - 2.74E+6 | 9.92E+4 | 1.72E+4
Te-125m | 4.88E+3 | 2.24E+3 | 1.40E+3 - 5.36E+5 | 7.50E+4 | 6.67E+2
Te-127m | 1.80E+4 | 8.16E+3 | 4.38E+3 | 6.54E+4 | 1.66E+6 | 1.59E+5 | 2.18E+3
Te-129m | 1.39E+4 | 6.58E+3 | 4.58E+3 | 5.19E+4 | 1.98E+6 . | 4.05E+5. | 2.25E+3
I-131 3.54E+4 | 491E+4 | 1.46E+7 | 8.40E+4 - [ 6.49E+3 | 2.64E+4
1-132 1.59E+3 | 4.38E+3 | 1.51E+5 | 6.92E+3 - | L27E+3 | 1.58E+3
1-133 1.22E+4 | 2.05E+4 | 2.92E+6 | 3.59E+4 - | 1LO3E+4 ' | 6.22E+3
1-134 8.88E+2 ‘| 2.32E+3 | 3.95E+4 | 3.66E+3 - | 2.04E+1' | 8.40E+2
I-135 "3.70E+3 | 944E+3 | 6.21E+5 | 1.49E+4 - | 6.95E+3 - | 3.49E+3
Cs-134 5.02E+5 | 1.13E+6 - 3.75E+5 | 1.46E+5 || 9.76E+3 ‘| 549E+5
Cs-136 5.15E+4 | 1.94E+5 - 1.10E+5 | 1.78E+4 | 1.09E+4 | 1.37E+5
Cs-137 6.70E+5 | 8.48E+5 - 3.04E+5 | 1.21E+5 ;| 8.48E+3 | 3.11E+5
Ba-140 5.47E+4 | 6.70E+1 - 2.28E+1 | 2.03E+6 || 2.29E+5 . || 3.52E+3
Ce-141 2.84E+4 | 1.90E+4 - 8.88E+3 | 6.14E+5 | 1:26E+5 - | 2.17E+3
Ce-144 4.89E+6 | 2.02E+6 - 1.21E+6 | 1.34E+7 | 8.64E+5 | 2.62E+5
Pr-143 1.34E+4 | 5.31E+3 - 3.09E+3 | 4.83E+5 | 2.14E+5 | 6.62E+2
Nd-147 7.86E+3 | 8.56E+3 - 5.02E+3 | 3.72E+5 | 1.82E+5 | 5.13E+2

Page 109 of 156




T TA2B+31 7

+"Table 2-4 (cont'd)

s Pathway Dose Factors Atmospheric Releases

R(1o) Inhalatlon Pathway Dose Factors - CHILD
(mrem/yr per pC1/m3)

1:12E+3.

Salem ODCM Rev. 19
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3.85E+6

3.38E+4 .

7.70E+3: .
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Salem ODCM Rev. 19

Table 2-4 (cont'd)

Pathway Dose Factors - Atmospheric Releases
R(io), Inhalation Pathway Dose Factors - INFANT

Page 111 of 156

. (mrem/yr per pCi/m3)
d 30D DI ( o 3od
H-3 - | 6.47E+2 | 6.47TE+2 | 6.47E+2 | 647E+2 | 6.47E+2 | 6.4TE+2
C-14 2.65E+4 | 5.31E+3 | 531E+3 | 5.31E+3 | 5.31E+3 5.31E+3 | 5.31E+3
P-32 2.03E+6 | 1.12E+5 - - - 1.61E+4 | 7.74E+4
Cr-51 - - 5.75E+1 | 1.32E+1 | 1.28E+4 | 3.57E+2 | 8.95E+1
Mn-54 - 2.53E+4 - 4.98E+3 | 1.00E+6 | 7.06E+3 | 4.98E+3 .
Fe-55 1.97E+4 | 1.17E+4 - - 8.69E+4 | 1.09E+3 | 3.33E+3
Fe-59 1.36E+4 | 2.35E+4 - - 1.02E+6 | 2.48E+4 | 9.48E+3
Co-57 - 6.51E+2 - - 3.79E+5 | 4.86E+3 | 6.41E+2
Co-58 - 1.22E+3 - - 7.77E+5 | 1.11E+4 | 1.82E+3
Co-60 - 8.02E+3 - - 451E+6 | 3.19E+4 | 1.18E+4
Ni-63 3.39E+5 | 2.04E+4 - - 2.09E+5 | 2.42E+3 | 1.16E+4
Zn-65 1.93E+4 | 6.26E+4 - 3.25E+4 | 647E+5 | 5.14E+4 | 3.11E+4
‘Rb-86 - 1.90E+5 - - - 3.04E+3 | 8.82E+4
Sr-89 3.98E+5 - - - 2.03E+6 | 6.40E+4 | 1.14E+4
Sr-90 4.09E+7 - - - 1.12E+7 | 1.31E+5 | 2.59E+6
Y-91 5.88E+5 - - - 2.45E+6 | 7.03E+4 | 1.57E+4
Z1-95 1.15E+5 | 2.79E+4 - 3.11E+4 | 1.75E+6 | 2.17E+4 | 2.03E+4
Nb-95 1.57E+4 | 6.43E+3 - 4.72E+3 | 4.79E+5 | 1.27E+4 | 3.78E+3
Ru-103 2.02E+3 - - 4.24E+3 | 5.52E+5 | 1.61E+4 | 6.79E+2
Ru-106 8.68E+4 - - 1.07E+5 | 1.16E+7 1.64E+5 | 1.09E+4
Ag-110m | 9.98E+3 | 7.22E+3 - 1.09E+4 | 3.67E+6 | 3.30E+4 | 5.00E+3
Sb-124 3.79E+4 | 5.56E+2 | 1.01E+2 - 2.65E+6 | 591E+4 | 1.20E+4
{ Sb-125 S5S.17E+4 | 477E+2 | 6.23E+1 - 1.64E+6 1.47E+4 | 1.09E+4
Te-125m | 4.76E+3 | 1.99E+3 | 1.62E+3 - 4.47E+5 1.29E+4 | 6.58E+2
Te-127m | 1.67E+4 | 6.90E+3 | 4.87E+3 | 3.75E+4 | 1.31E+6 | 2.73E+4 .| 2.07E+3
Te-129m | 1.41E+4 | 6.09E+3 | S.47E+3 | 3.18E+4 | 1.68E+6 | 6.90E+4 | 2.23E+3
1-131 | 3.79E+4 | 444E+4 | 1.48E+7 | 5.18E+4 - 1.06E+3 | 1.96E+4
1-132 1.69E+3 | 3.54E+3 | 1.69E+5 | 3.95E+5 - 1.90E+3 | 1.26E+3
1-133 1.32E+4 | 1.92E+4 | 3.56E+6 | 2.24E-+4 - 2.61E+3 | 5.60E+3
1-134 9.21E+2 | 1.88E+3 | 4.45E+4 | 2.09E+3 | - 1.29E+3 | 6.65E+2
1-135 3.86E+3 | 7.60E+3 | 6.96E+5 | 8.47E+3 - 1.83E+3 | 2.77E+3
Cs-134 3.96E+5 | 7.03E+5 - 1.90E+5 | 7.97E+4 | 1.33E+3 | 7.45E+4
| Cs-136 4.83E+4 | 1.35E+5 - 5.64E+4 | 1.18E+4 | 143E+3 | 5.29E+4 "
Cs-137 5.49E+5 | 6.12E+5 - 1.72E+5 | 7.13E+4 | 1.33E+3 | 4.55E+4
Ba-140 5.60E+4 | 5.60E+1 - 1.34E+1 1.60E+6 | 3.84E+4 | 2.90E+3
Ce-141 2.77E+4 | 1.67E+4 - 5.25E+3 | S5.17E+5 | 2.16E+4 | 1.99E+3
Ce-144 3.19E+6 | 1.21E+6 - 538E+5 | 9.84E+6 | 1.48E+5 | 1.76E+5
Pr-143 1.40E+4 | 5.24E+3 - 1.97E+3 | 433E+5 | 3.72E+4 | 6.99E+2
Nd-147 7.94E+3 | 8.13E+3 - 3.15E+3 | 3.22E+5 | 3.12E+4 | 5.00E+2




‘Table 2-4 (cont'd)
- PathwayDose Factors = Atmospherxc ‘Reléases
R(lo), Grass-Cow—Mﬂk PathWay Dose; Factors<- ADULT
(mrem/yr per u(31/m3) for H-3 and C-14

& 63E+2‘:

Salem ODCM Rev. 19
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Table 2-4 (cont'd)

 Pathway Dose Factors - Atmospheric Releases

R(io), Grass-Cow-Milk Pathway Dose Factors - TEENAGER
(mrem/yr per nCi/m3) for H-3 and C-14
(m2 * mrem/yr per pCi/sec) for others

Salem ODCM Rev. 19

e ‘ o e THo
H-3 - 9.94E+2 9.94E+2 0.94E+2 9.94E+2 | 9.94E+2 | 9.94E+2
C-14 6.70E+5 1.34E+5 1.34E+5 1.34E+5 1.34E+5 | 1.34E+5 | 1.34E+5
P-32 3.15E+10 | 1.95E+9 - - - 2.65E+9 | 1.22E+9
Cr-51 - - 2.78E+4 | 1.10E+4 7.13E+4 | 840E+6 | 5.00E+4
Mn-54 - 1.40E+7 - 4.17E+6 - 2.87E+7 | 2.78E+6
Fe-55 4.45E+7 3.16E+7 - - 2.00E+7 | 1.37E+7 | 7.36E+6
Fe-59 5.20E+7 1.21E+8 - - 3.82E+7 | 2.87E+8 | 4.68E+7
Co-57 - 2.25E+6 - - - 4.19E+7 | 3.76E+6
Co-58 - 7.95E+6 - - - 1.10E+8 | 1.83E+7
Co-60 - 2.78E+7 - - - 3.62E+8 | 6.26E+7
Ni-63 1.18E+10 | 8.35E+8 - - - 1.33E+8 | 4.01E+8
Zn-65 2.11E+9 7.31E+9 - 4.68E+9 - 3.10E+9 | 3.41E+9
Rb-86 - 4.73E+9 - - - 7.00E+8 | 2.22E+9
Sr-89 2.67E+9 - - - - 3.18E+8 | 7.66E+7
Sr-90 9.92E+7 - - - 9.60E+6 | 7.22E+5 | 6.10E+6
Y-91 1.58E+4 - - - - 6.48E+6 | 4.24E+2
Zr-95 1.65E+3 5.22E+2 - 7.67E+2 - 1.20E+6 | 3.59E+2
Nb-95 1.41E+5 7.80E+4 - - 7.57E+4 - 13.34E+8 | 4.30E+4
Ru-103 1.81E+3 - - 6.40E+3 - 1.52E+5 | 7.75E+2
Ru-106 3.75E+4 - - 7.23E+4 - 1.80E+6 | 4.73E+3
Ag-110m | 9.63E+7 9.11E+7 | - 1.74E+8 - 2.56E+10 | 5.54E+7
Sb-124 4.59E+7 8.46E+5 1.04E+5 - 4.01E+7 | 9.25E+8 | 1.79E+7
Sb-125 3.65E+7 3.99E+5 3.49E+4 - 1 3.21E+7 | 2.84E+8 | 8.54E+6
Te-125m 3.00E+7 -1.08E+7 8.39E+6 - - 8.86E+7 | 4.02E+6
Te-127m | 8.44E+7 2.99E+7 2.01E+7 | 3.42E+8 - 2.10E+8 | 1.00E+7
Te-129m | 1.11E+8 4.10E+7 3.57E+7 4.62E+8 - 4.15E+8 | 1.75E+7
I-131 | 5.38E+8 7.53E+8 2.20E+11 | 1.30E+9 - 1.49E+8 | 4.04E+8
I-132 2.90E-1 7.59E-1 2.56E+1 1.20E+0 - 3.31E-1 2.72E-1
1-133 7.24E+6 1.23E+7 1.72E+9 2.15E+7 - 9.30E+6 | 3.75E+6
I-134 - - - - - - -
I-135 247E+4 6.35E+4 4.08E+6 1.00E+5 - 7.03E+4 | 2.35E+4 .
Cs-134 9.81E+9 2.31E+10 - 7.34E+9 2.80E+9 | 2.87E+8 | 1.07E+10
Cs-136 4.45E+8 1.75E+9 - 9.53E+8 1.50E+8 | 1.41E+8 | 1.18E+9
Cs-137 1.34E+10 | 1.78E+10 - 6.06E+9 .| 2.35E+9 | 2.53E+8 | 6.20E+9

-1 Ba-140 4.85E+7 5.95E+4 - 2.02E+4 4.00E+4 | 749E+7 | 3.13E+6
Ce-141 8.87E+3 1.35E+4 - 2.79E+3 - _ 1 1.69E+7 | 6.81E+2
Ce-144 6.58E+5 2. 72E+5 - 1.63E+5 - 1.66E+8 | 3.54E+4
Pr-143 2.92E+2 1.17E+2 - 6.77E+1 - 9.61E+5 | 1.45E+1
Nd-147 1.81E+2 1.97E+2 - 1.16E+2 - 7.11E+5 | 1.18E+1
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‘Table 2-4 (cont'd)
Pathway: Dose Factors = Atmosphenc Releases

i “R(i0), 'Grass-Cow-Milk Pathway Dose. Factors:- CHILD ‘|
(mrem/yr péer pCi/m3) for: H-3 and C-14

{(m2 * mrem/yr per.uCi/sec)for others

Salem ODCM Rev. 19
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A

R(io), Grass-Cow-Milk Pathway Dose Factors - INFANT

Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases

- (mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

11

Salem ODCM Rev. 19

H-3 - 2.38E+3 2.38E+3 2.38E+3 | 2.38E+3 | 2.38E+3 | 2.38E+3
C-14 3.23E+6 6.89E+5 6.89E+5 6.89E+5 | 6.89E+5 | 6.89E+5 | 6.89E+5
P-32 1.60E+11 | 9.42E+9 - - - 2.17E+9 | 6.21E+9
Cr-51 - 1 | 1.OSE+5 2.30E+4 | 2.05E+5 | 4.71E+6 | 1.61E+S
Mn-54 - 3.89E+7 - 8.63E+6 - 1.43E+7 | 8.83E+6
Fe-55 1.35E+8 8.72E+7 - - 427E+7 | 1.11E+7 | 2.33E+7
Fe-59 2.25E+8 3.93E+8 - - 1.16E+8 | 1.88E+8 | 1.55E+8
Co-57 - 8.95E+6 - - - 3.05E+7 | 1.46E+7
Co-58 - 2.43E+7 - - - 6.05E+7 | 6.06E+7
Co-60 - 8.81E+7 - - - 2.10E+8 | 2.08E+8
Ni-63 3.49E+10 | 2.16E+9 - - - 1.07E+8 - | 1.21E+9
Zn-65 5.55E+9 1.90E+10 - 9.23E+9 - 1.61E+10 | 8.78E+9
Rb-86 - 2.22E+10 - - - 5.69E+8 | 1.10E+10
Sr-89 1.26E+10 - - - - 2.59E+8 | 3.61E+8
Sr-90 1.22E+11 - - - - | 1.52E+9 | 3.10E+10
Y-91 7.33E+4 - - - . - 5.26E+6 | 1.95E+3
Zr-95 6.83E+3 1.66E+3 - - 1.79E+3 - 8.28E+5 | 1.18E+3
Nb-95 5.93E+5 2.44E+5 - 1.75E+5 - 2.06E+8 | 1.41E+5
Ru-103 8.69E+3 - - 1.81E+4 - 1 1.06E+5 | 2.91E+3
Ru-106 1.90E+5 - - 2.25E+5 - 1.44E+6 | 2.38E+4
Ag-110m | 3.86E+8 2.82E+8 - 4.03E+8 - 1.46E+10 | 1.86E+8
Sb-124 2.09E+8 3.08E+6 5.56E+5 - 1 1.31E+8 | 6.46E+8 | 6.49E+7
Sb-125 1.49E+8 1.45E+6 1.87E+5 - 9.38E+7 | 1.99E+8 | 3.07E+7
Te-125m 1.51E+8 5.04E+7 5.07E+7 - - 7.18E+7 | 2.04E+7
Te-127m | 4.21E+8 1.40E+8 1.22E+8 1.04E+9 - 1.70E+8 | 5.10E+7
Te-129m | 5.59E+8 1.92E+8 2.15E+8 | 1.40E+9 - 3.34E+8 | 8.62E+7
I-131 2.72E+9 3.21E+9 1.05E+12 | 3.75E+9 - 1.15E+8 | 1.41E+9
I-132 1.42E+0 2.89E+0 1.35E+2 3.22E+0 - 2.34E+0 | 1.03E+0
1-133 3.72E+7 | 5.41E+7 9.84E+9 6.36E+7 - 9.16E+6 | 1.58E+7
I-134 - , - 1.01E-9 - - - -
I-135 1.21E+5 2A41E+5 2.16E+7 2.69E+5 - 8.74E+4 | 8.80E+4
Cs-134 3.65E+10 | 6.80E+10 - 1.75E+10 | 7.18E+9 | 1.85E+8 | 6.87E+9
Cs-136 1.96E+9 5.77E+9 - 2.30E+9 | 4.70E+8 | 8. 76E+7 | 2.15E+9
Cs-137 | 5.15E+10 | 6.02E+10 - 1.62E+10 | 6.55E+9 | 1.88E+8 | 4.27E+9
Ba-140 2.41E+8 2.41E+5 - 5.73E+4 | 1.48E+5 | 5.92E+7 | 1.24E+7
Ce-141 4.33E+4 2.64E+4 - 8.15E+3 - 1.37E+7 | 3.11E+3
Ce-144 2.33E+6 9.52E+5 - 3.85E+5 - 1.33E+8 | 1.30E+5
Pr-143 1.49E+3 5.59E+2 - 2.08E+2 - 7.89E+5 | 7.41E+]
Nd-147 | 8.82E+2 = | 9.06E+2 - 3.49E+2 - 5.74E+5 | 5.55E+1
- Page 115 0f 156



AL AT el Salem ODCM Rev. 19

Table 24 (conit'd)
Pathway Dose’ ‘Factors - Atmosphenc Releases
"+ R(io), Vegetatlon Pathway Dose Factors- ADULT -
(mrem/yrper pCi/m3) for H-3.and-C-14
(m2 * mrem/yr per. pCi/sec) for others

" | 226B+3 E+3
+9. | 8.73E+7

E+5 | 1.79E+5:: | 1.79E+5:
158548 | SA0ELT
. 1' 17E+7 466E+4”‘i

10 | 1. 48E—i—10
I 37E+5

19E+6 | 381555
A2E4S 0 | T91E+4

| 781EH
T.83E+7_
372E+8
1.92E+

2. 52E+5

'a,“'966E+7;;,a; 350E+7 1 2.90E+7
T6127m 349E+8 - | 1.25E+8 ¢ -8;92E+7
[ Te-129m:. |:2.55E48 . | 9.50E+7 . ¢:|:8.
C[I-131 ;| 8.09E+7. | 1.16E+8 | 3.79k
([I-133- . [2.12E+6 - | 3.69E+6 1| SA2E+
- [T-134_ | 1.06E-4 . 7 2.88E-4 - |5.00E-3 .4
T-135- | 408E+4 | 1.OTE+S :[7. v 171E+5
[Cs13 4.66E+9  ([:1.11E+10; 3.50E+9" 9 [ 1.94E/8 [ 9.07E0
Cs-136°" [420E+7 | 1.66E+8 [924E¥] [ T.27E+7 | 1.89E+7 | LIOE+8
|1Cs-137.- 1 6.36E+9 | 8.70E+9 1 2.95E+9 /9. 81E+8 [ T.68E+8 | 5.70E+49.
[Ba-140. . |-129E+8 | 1.62E+S 549E+4 [ 9.25E+4 | 2:65E+8 | BA3E+6
Ce-141. [1.96E+5 | 1.33E+5 G17E+4 | .~c..:. | 5.0BE+8 | 1.51E+4
Ce-144 - | 3.29E+7 | 1.38E+7 8.16E+6 | LITEHIO0. | L.77E+6
Pr-143" | 6.34E+4 | 2.54E+4 T.47E+4 | 2778E+8 | 3.14E+3
Nd-147 | 3.34E+4 | 3.86E+4 - 2.25E+4 [185E+8 | 2.31E+3

1289 |4.035+7
| 3.05E+7 - ,663E+7.;‘.-
| 2.89E+1: . | 5.38E+].
13.31E+6- | 1,12E+6:
- 1-2:51E=7 . | 1.03E~4
‘21E+5vif 3.94E+4"
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Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases

Salem ODCM Rev. 19

R(i0), Vegetation Pathway Dose Factors - TEENAGER
(mrem/yr per pCi/m3) for H-3 and C-14
(m2 * mrem/yr per nCi/sec) for others

Nuc ive hyr -. » Gl ody
H-3 - 2.59E+3 | 2.59E+3 | 2.59E+ 2.59E+3 2.59E+3 | 2.59E+3
C-14 1.45E+6 2.91E+5 2.91E+5 | 2.91E+5 2.91E+5 291E+5 | 291E+5
P-32 1.61E+9 9.96E+7 - - - 1.35E+8 | 6.23E+7
Cr-51 - - 3.44E+4 | 1.36E+4 8.85E+4 1.04E+7 | 6.20E+4
Mn-54 - 4.52E+8 - 1.35E+8 - 9.27E+8 | 8.97E+7
Fe-55 3.25E+8 2.31E+8 - - 1.46E+8 9.98E+7 | 5.38E+7 .
Fe-59 1.81E+8 4.22E+8 - - 1.33E+8 9.98E+8 | 1.63E+8
Co-57 - 1.79E+7 - - - 3.34E+8 | 3.00E+7
Co-58 - 4.38E+7 - - - 6.04E+8 | 1.01E+8
Co-60 - 2.49E+8 - - - 3.24E+9 | 5.60E+8
Ni-63 1.61E+10 | 1.13E+9 - - - 1.81E+8 | 5.45E+8
Zn-65 4.24E+8 1.47E+9 - 9.41E+8 - 6.23E+8 | 6.86E+8
Rb-86 - 2.73E+8 - - - 4.05E+7 | 1.28E+8

| Sr-89 1.51E+10 - - - - 1.80E+9 | 4.33E+8
Sr-90 7.51E+11 - - - ~ 2.11E+10 | 1.85E+11
Y-91 . 7.87E+6 - - - - 3.23E+9 | 2.11E+5
Zr-95 1.74E+6 5.49E+5 - 8.07E+5 - 1.27E+9 1 3.78E+5
Nb-95 1.92E+5 1.06E+5 - 1.03E+5 - 4.55E+8 | 5.86E+4
Ru-103 6.87E+6 - - 2.42E+7 - 5.74E+8 | 2.94E+6
Ru-106 3.09E+8 - - 5.97E+8 - .| 1.48E+10 | 3.90E+7
Ag-110m |'1.52E+7 1.44E+7 - 2.74E+7 ~ 4.04E+9 | 8.74E+6
Sb-124 1.55E+8 2.85E+6 | 3.51E+5 - 1.35E+8 3.11E+9 | 6.03E+7
Sb-125 2.14E+8 2.34E+6 | 2.04E+5 - 1.88E+8 1.66E+9 | 5.00E+7
Te-125m 1.48E+8 5.34E+7 4.14E+7 - v - 4.37E+8 | 1.98E+7
Te-127m | 5.51E+8 1.96E+8 | 1.31E+8 |[2.24E+9 - | - 1.37E+9° | 6.56E+7
Te-129m 3.67E+8 1.36E+8 1.18E+8 | 1.54E+9 - 1.38E+9 | 5.81E+7
1-131 7.70E+7 1.08E+8 3.14E+10 | 1.85E+8 - - ‘2.13E+7 | 5.79E+7
I-132 5.18E+1 1.36E+2 | 4.57E+3 | 2.14E+2 - 591E+1 | 4.87E+1
1-133 1.97E+6 3.34E+6 | 4.66E+8 | 5.86E+6 - 2.53E+6 | 1.02E+6
1-134 9.59E-5 2.54E-4 4.24E-3 | 4.01E-4 - 3.35E-6 | 9.13E-5
I-135 3.68E+4 948E+4 | 6.10E+6 | 1.50E+5 - 1.05E+5 | 3.52E+4
Cs-134 7.09E+9 1.67E+10 - 5.30E+9 2.02E+9 2.08E+8 | 7.74E+9
Cs-136 4.29E+7 1.69E+8 - 9.19E+7 1.45E+7 1.36E+7 | 1.13E+8

Cs-137 1.01E+10 | 1.35E+10 - 4.59E+9 1.78E+9 1.92E+8 | 4.69E+9
Ba-140 1.38E+8 1.69E+5 - 5.75E+4 1.14E+5 2.13E+8 | 8.91E+6
Ce-141 2.82E+5 1.88E+5 - 8.86E+4 - 5.38E+8 | 2.16E+4
Ce-144 5.27E+7 2.18E+7 - 1.30E+7 - 1.33E+10 | 2.83E+6
Pr-143 7.12E+4 2.84E+4 - 1.65E+4 - 2.34E+8 | 3.55E+3
Nd-147 3.63E+4 3.94E+4 - 2.32E+4 - 1.42E+8 | 2.36E+3
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+Table 2-4/(cont'd)

«iy Pathway Dose Factors = Atmosphenc Releases
L iR(lo), Vegetatlon Pathway Dose Factors.< CHILD
. - (mretn/yrper-iGi/m3) for H-3 and C-14

H(m2-*-mrem/yr. per;uCi/séc) for others

i

-3 [ 4.01E+3° 01E+

#5 | T:01E+5: | 7.01E+5"

i coticdi o 1 9.30B47 | 1. 30E+8‘ :
179E+4 1.19E+5 | 6.25E+6 | 1.18E+5::

-1.85E+8: 15, 55E+8w':-¥.: 7

| 401E+3 | 4:01E+3 | 4,01
| 7.01E+5  |7.01E+5 701E+5*‘ 17:
: ‘158E+8z, o

“"‘4“224E+8 el T

8 16 49E+8‘;’ P e A e ]
oL *"6‘.-47E+7& R D R D

L | 378EA8 e e

2.16B+9 . - s

4,52B4+8 - |

[ 1.24B+12 |
1 1.87TE+7 - - .
[3.90E+6._ | 8.58E+5
" | 410E+5 | 1.50E+5
T [1.55B+7 | -
06 ¢+ | 74548 | wiw it
[320B47 |
- 4.99E+8 . | 3.85E+6- 1 4.
Te125m [351E+8 | O.50E+7_
" [Te127m [ 132E+9 | 3.56E+8 |-
[ Te-129m | 8.54E+8_ | 2.30E+8 ' ( 2.75E+8 | 2.51E+9
(3131 | 143E+8 | 1.44E+8 476510 2.36E48
(1132 £ |920B#1 | 1.60E+2 . | 7.84E+3 | 2.50E+2
[I-133. . | 3.50B+6 | 444E+6 | 8.25E+8 | T.40E+6
(1134 - __[:170E-4 | 3.16E-4 | 728E-3  |4.84B-4 _ 210B-4: | 1.
1135 | 6:54B+4 | LISE+S | 1L.O4BHT |181B+S | =~ [BOBE+d [557k+d.
[Cs134 T [1.60E10 | 263E10 | =. | B.IAE*0 (| D.92EF0 | 142648 | 5.54E+01
‘Cs-136 | 8.06E+] | 2.22E+8 1.18E+8 | 1.76E+7 | 7.79E+6 | 1.43E+8"
[ICs:137. | 230B+10 {2.20E+10 7.46E+0 11| 2.68E+0 | 1.43E48 | 3.38E40 1
[Ba-140- | 2.77B+8 | 2.43E+5 700E+4 | 1:45B+5 | 1.40E+8" | 1.62E+T1
'Ce-141 | 6.35E+5 | 3.06E+5 I43E+5 | v i | 407E+8 | 484E+d
Ce-144 . | 1.27E+8 | 3.08E+7 221E+7 1.04E+10 | 6.78E+6 -
Pr-143 | 148E+5 | 446E+4 |- - | 2.41EH [ 1.60E+8 | 7.37E+43"
"Nd-147__ | 7.16E+4 | 5.80E+4 | =i | 3.18E+4 | 9.18E+7 | 4.49E+3-

L CRRTE S BN T R A

| 1.23E+6

| 1.50E+5"
T3.80E+7 |
1.0IE+9" | -
4.05E+7

1?279E+6‘ 116

B

u_,f»,
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Pathway Dose Factors - Atmospheric Releases

Table 2-4 (cont'd)

R(i0), Ground Plane Pathway Dose Factors

(m2 * mrem/yr per pCi/sec)
Nuclide Any Organ
H-3 -
C-14 -
P-32 -
Cr-51 4.68E+6
Mn-54 1.34E+9
Fe-55 -
Fe-59 2.75E+8
Co-58 3.82E+8
Co-60 2.16E+10
Ni-63 -
Zn-65 7.45E+8
Rb-86 8.98E+6
Sr-89 2.16E+4
Sr-90 -
Y-91 1.08E+6
Zr-95 2.48E+8
Nb-95 1.36E+8
Ru-103 1.09E+8
Ru-106 421E+8
- Ag-110m 3.47E+9
Te-125m 1.55E+6
Te-127m 9.17E+4
Te-129m 2.00E+7
I-131 1.72E+7
I-132 1.24E+6
I-133 2.47E+6
I-134 4 49E+5
I-135 2.56E+6
Cs-134 6.75E+9
Cs-136 1.49E+8
Cs-137 1.04E+10
Ba-140 2.05E+7
Ce-141 1.36E+7
Ce-144 6.95E+7
Pr-143 -
Nd-147 8.40E+6
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Salem ODCM Rev. 19

APPENDIX A: Evaluation of Default Parameters for Liquid Effluents
A. Effective Maximum Permissible Concentration (MPC,)

In accordance with the requirements of ODCM CONTROL 3.3.3.8 the radioactive liquid effluent
monitors shall be operable with alarm setpoints established to ensure that the concentration of
radioactive material at the discharge point does not exceed the MPC value of 10 CFR 20,
Appendix B, Table II, Column 2 (Appendix F). The determination of allowable radionuclide
concentration and corresponding alarm setpoint is a function of the individual radionuclide

~ distribution and corresponding MPC values.

In order to limit the need for routinely having to reestablish the alarm setpoints as a function of
changing radionuclide distributions, a default alarm setpoint can be established. This default
setpoint can be based on an evaluation of the radionuclide distribution of the liquid effluents
from Salem and the effective MPC value for this distribution.

The effective MPC value for a radionuclide distribution is calculated by the equation:

Za- sala

MPCo=—-
—— (gamma
Z P (gamma)
where:
MPC, = an effective MPC value for a mixture of gamma emitting radionuclides (uCi/ml)
G = concentration of radionuclide i in the mixture
MPC; = the 10 CFR 20, Appendix B, Table II, Column 2 MPC value for rad1onuc11de i

(Appendix F) (uCi/ml)

The equation for determining the liquid effluent setpoints (Section 1.2.1, equation 1.2) is based
on a multiplication of the effective MPC times the monitor sensitivity. Considering the average
effective MPC value for the years 1993, 1994, and 1998, it is reasonable to select an MPCe value

of 6.05E-06 pCi/ml for Unit 1 and 4.81E-06 pCi/ml for Unit 2 as typical of liquid radwaste
discharges. _
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B. Correction Factor ::

The type of radiation detector usedto'monitorradioactive: releases 1is not:capable-of detecting
non-gamma emitting radionuclides such as H-3, Fe-55, and Sr-89, 90, as required by ODCM
CONTROL 3.1 xli.l A conserVatWe defau t safet}ﬂ factor can be: determlned to account for non-

Sr00 it

Total

1mum redc orficoolant values for non-gamma
Liand : yolant values were chosen to represent: the
maximum concentratlon of non-gamma emittmg ntclides that could be released from Salem
Statlon The act1v1ty values in the table w111 be dlluted by a mlmmum factor of 800 pnort "

,,‘ﬂowrate oflOOO ) "gp m’and the axunum elease ‘te

EIRS

Using the information and parameters described above a default setpomt can be calculated for
Unit 1 and 2 liquid radwaste disposal process radiation monitors (R18).

Using these values to calculate the default R18 alarm setpoint value, results in a setpoint that:
1) Will not require frequent re-adjustment due to minor variations in the nuclide distribution
which are typical of routine plant operations, and

2) Will provide for a liquid radwaste discharge rate (as evaluated for each batch release) that i is
compatible with plant operations (refer to Tables 1-1.1 and 1-1.2).

- Page 122.0f 156

£

]

o™
JR—

-

£

ot

)

| G

e
P

»
e



L

Nuclide

BE-7
NA-24
CR-51
MN-54
MN-56
FE-59
CO-57
CO-58
CO-60
ZR-95
NB-95
NB-97
TC-95M
SR-89
SR-92
MO-99
AG-110m
SN-113
SB-122
SB-124
SB-125
SB-126
I-131
I-133
I-134
CE-141
CE-143
CS-134
CS-136
CS-137
CS-138
BA-140
LA-140
RU-105
RU-106
ZN-65

Total Ci

MPCe

Table A-1: Calculation of Effective MPC - Unit 1

MPC*

- (uCi/ml)
2.00E-03
3.00E-05
2.00E-03
1.00E-04
1.00E-04
5.00E-05
4.00E-04
9.00E-05
3.00E-05
6.00E-05
1.00E-04
9.00E-04
3.00E-03
3.00E-06
6.00E-05

- 4.00E-05

3.00E-05
8.00E-05
3.00E-05
2.00E-05
1.00E-04
3.00E-06
3.00E-07
1.00E-06

- 2.00E-05

9.00E-05
4.00E-05
9.00E-06
6.00E-05
2.00E-05
-3.00E-06
2.00E-05
2.00E-05
1.00E-04
1.00E-05
1.00E-04

Gamma

(pCi/ml)

Activity Released (Ci)

1993 1994
CURIES CURIES
8.88E-04 ND
6.68E-04 1.62E-04 -
5.38E-03 2.02E-03
3.52E-02 1.37E-02
4.76E-04 4.84E-03
1.03E-02 3.10E-03
1.71E+00 6.47E-01
3.04E-01 1.10E-01
3.29E-03 7.13E-04
5.78E-03 1.28E-03
1.27E-03 1.07E-03
2.66E-04 ND

ND ND
ND 7.32E-06
1.76E-04 1.76E-04
1.19E-02 1.10E-02
7.88E-05 4.91E-05
1.21E-03 5.35E-04
2.08E-02 1.75E-02
9.04E-02 8.23E-02
ND 6.18E-05
1.27E-01 1.82E-02
2.16E-03 1.88E-04
ND 3.63E-04
ND 4.24E-05
5.42E-05 ND
3.54E-01 " 6.46E-01 -
3.61E-03 1.59E-03
4.53E-01 8.54E-01
4.15E-06 1.35E-04
ND 8.62E-05
2.12E-04 1.86E-04
2.21E-04 . 1.35E-04
ND 1.03E-03
6.72E-04 ND
3.14E+00 2.42E+00
6.05E-06 1.28E-05

Salem ODCM Rev. 19

1998
CURIES
ND
1.00E-04
ND
7.16E-04
0.00E+00
ND
1.78E-05
3.39E-02
2.42E-02
ND
ND
4.90E-05
ND
2.18E-04
ND
ND
6.58E-05
ND
1.12E-03
1.73E-02
3.56E-02
2.23E-04
2.32E-03
8.32E-06

" ELE

3853855

2.16E-01

1.28E-05

* MPC value for unrestricted area from 10 CFR 20, Appendix B, Table II, Column 2.
** ND - not detected
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CHrsSRA REEIOTE Rl TSI ’
Table A-2 Calculatlon of Effectlve MPC Umt 2

"k

Act1v1ty Released (Cl) SRS

" MPC*

Nuclide =7 :
(uCi/ml)

BE-7 it i2,00E-03
NA-24 3.00E-05 STTE-
CR-51 #:i11.72,00B-03 "1 558-03

MN-54 ) 4
MN-56
FB-59
CO-57
CO-58
CO-60

+¥1.00E-04
1.00E-04

1:37B-02

9.00E-05
3.00E-05

-6.00E-05.
.1.00E-04

-9.00E-04

3.00E-03
3.00E-06
4 6.00E-05
%510 44,00E-05
3.00E-05
- '8.00E-05

" 8.00E-06

1134 2.00E-05
CE-141 1t/ 9.00E-05
CE-143" - 101.24,00B-05
CS-134 i/ 9.00B-06 -
CS-136 76.00E-05
CS-137 2.00B-05 =

CS-138 i 3.00E-06
BA-140 1ir 2.00E-05 -
LA-140 -t 2.00E-05 5720
RU-105 i+ 1.00E-04 -t ~:4:.07E-05
RU-106 ¢+ 1.00E-05 1 ND
ZN-65 1.00E-04 1.59E-04
W-187 ifi-ifr4 £6.00E-05 i+ 1t ND

Total Ci-73:¢.- Gamma = “ti: 3i5TE+00 i 231E-01
MPCe * nio i (CHARD T i+ AB1E-06 77 11+ LEEE-08 s (v e LAZER05 11

* MPC value for unrestricted area from 10 CFR 20, Appendix B, Table II Column 2
** ND = not detected
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APPENDIX B
Technical Basis for Simplified Dose Calculations

Liquid Radioactive Effluent
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APPENDIX B: Technical Basis for Simplified Dose Calculations - Liquid Effluents

The radioactive liquid effluents for the years 1993, 1994, and 1998 were evaluated to determine the
dose contribution of the radionuclide distribution. These were the most recent years of full power
operation for both Units. This analysis was performed to evaluate the use of a limited dose analysis for
determining environmental doses, providing a simplified method of determining compliance with the
dose limits of ODCM CONTROL 3.11.1.2.

For the radionuclide distribution of effluents ﬁ'om ’alem, the controlling organ is typically the GI-LLL
The calculated GI-LLI dose:is predomlnately a function of the Fe-55;C0:58; Co-60, Fe-59 and
Ag-110m releases. The radionticlides, Cs-134 and Cs—137 contribute the large majority of the
calculated total body dose. The resultsiof: the ‘evaluatio Hor 199; 11994, and 1998 are presented in
Table B-1 and Table B-2. '

For purposes of simplifying the details of the dose calculational process itis conservat1ve to identify a
controlhng, dose significantr radionuclide and 11m1t the ¢alculation process to the use of the dose
conversion factor for this nuchde Mu1t1phcat10n of the total release (i.e., cumulative activity for all
radionuclides) by this dose conversion factor provides for a dose calculatlon method that is simplified
while also being consérvative.

For the evaluation of the maximum organ dose, it is conservative to use the Nb-95 dose conversion
factor (1.51 E+06 mrem/hr per uCi/ml, GI-LLI). By this approach, the maximum organ dose will be
overestimated since this nuclide has the highest organ dose factor of all the radionuclides evaluated.

For the total body calculation, the Fé-59 dose factor (2.32 E+05 mremv/hr per uCi/ml, total body) is the
highest among the identified dominant nuclides. For evaluating compliance with the dose limits of
ODCM CONTROL 3.11.1.2, the following simplified equations may be used:

Total Body
1.67E-02*VOL
Dy = * Are-59,78% ZC: - ®.1)
cw 7 |
Where:
Dy = dose to the total body (mrem)
A resogrs = 7.27E+04, total body ingestion dose conversion factor for Fe-59 (mrem/hr per uC1/ml)
VOL = volume ofliquid effluent released (gal)
G = total concentration of all radionuclides (LCi/ml)
CwW = average circulating water discharge rate during release period(gal/min)
1.67E-02 = conversion factor (hr/min)
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Substituting the value for the Fe-59 total body dose conversion factor, the equation simplifies to:

1.21E+03%VOL
Dn= *ZCz (B.2)
w4
Maximum Organ
1.67E-02*VOL
Dmax= *ANb—QS,GI—LLI*ZCi B.3)
cw i
Where:
Diax = maximum organ dose (mrem)
Anposgriu = 1.51E+06, Gi-LL1 ingestion dose conversion factor for Nb-95 (mrem/hr per
pCi/ml)
Substituting the value for Anp.95 6111 the equation simplifies to:
2.52E+04%VOL <<
Dimax==" *> Ci B.4)

cw ;

Tritium is not included in the limited analysis dose assessment for liquid releases, because the potential
dose resulting from normal reactor releases is relatively negligible. The average annual tritium release
from each Salem Unit is approximately 350 curies. The calculated total body dose from such a release
is 2.4E-03 mrem/yr via the fish and invertebrate ingestion pathways. This amounts to 0.08% of the
design limit dose of 3 mrem/yr. Furthermore, the release of tritium is a function of operating time and

=

power level and is essentially unrelated to radwaste system operation.
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Nuclide Release (Ci) T.Body Dqge Fractio GI-LLI Dose Fractlt;n Liver Dose Fraction
1994 1993 1998 1994 . 1994 1993 - 1994 1993 1998 :
Mn-54 132E2 351E-2 T16E4 | * 003 002 * 0.02 *
Fe-55 149E-1 6.40E2  839E2 | 0.07 0.12 0.03 0.19 0.14 067
Fe-59 484E3 477E4 ND | 002 0.12 0.01 0.03 0.01 *
Co-58 647E-1 171E+0  339E2 | 0.05 031 - 051 0.01 0. *
Co-60 1.10E-1 3.04E-1 242E2 | 0.02 014 =02 + 7 0.01
Zn-65 ND 67284 ND | * * .+ *
Nb-95 128E3  5.78E-3 N/D * * £ o *
Ag-110m 1.I0B2 11982 658B-5 | * £ T *
Sb-124 1.75E2 258E2 173E2 | * + * *
Sb-125 8.23E2 9.04E2 3562 | * * : *
Cs-134 6.46E-1 3.54E-1 249E2 | 047 0.38 0.09
Cs-137 8.54E-1 - 4.53E-1 7.51B2 | 037 037 ~ 020
Total 253E+0 321E+0  331E-1 = - 2
N/D = not detected o -
Page 128 of 156



Salem ODCM Rev. 19

Table B-2: Adult Dose Contributions - Fish and Invertebrate Pathways - Unit 2

Nuclide Release (Ci) T.Body Dose Fraction GI-LLI Dose Fraction Liver Dose Fraction
1994 1993 1998 1994 1993 1998 1994 1993 1998 1994 1993 1998
Mn-54 1.37E-2 3.73E-2 7.54E-4 * * * 001 0.02 * * 0.01 *
Fe-55 1.38E-1 6.61E-2 164E-2 | 0.06 004 010 0.10 003 0.18 0.18 0.2 027
Fe-59 3.25E-3 4.82E4 N/D 0.01 * * 008 0.01 * 0.02 * *
Co-58 6.60E-1 1.75E+0 4.52E-2 0.05 0.16 0.04 029 051 0.29 001 006 0.1
Co-60 1.03E-1 347E-1 2.12E-2 0.02 0.09  0.06 0.12 0.27 0.37 001 003 0.02
Zn-65 N/D 159E4 N/D * * * * * * * * *
Nb-95 L.11E-3 397E3 ND | * * * 0.06 0.01 * * * *
Ag-110m - 1.34E-2 1.03E-2 N/D * * * 031 0.14 * * * *
Sb-124 9.82E-3 3.77E-2 1.44E-2 * * * * 0.01 0.06 * * *
Sb-125 6.03E-2 135E-1 1.88E-2 * * * * 0.01 0.02 * * *
Cs-134 6.44E-1 4.58E-1 2.64E-2 0.48 041 0.26 0.01 * * 039 040 0.20
Cs-137 8.54E-1 5.70E-1 7.97E-2 0.37 030 046 * * * 038 036 045
Total 248E+0 3.65E+0 2.23E-1
* Less than 0.01

N/D = not detected
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APPENDIX C: Technical Bases for Effective Dose Factors - Gaseous Effluents
Overview

The evaluation of doses due to releases of radioactive material to the atmosphere can be simplified by
the use of effective dose transfer factors instead of using dose factors which are radionuclide specific.

These effective factors, which can be based on typical radionuclide distributions of releases, can be
applied to the total radioactivity released to approximate the dose in the environment (i.e., instead of
having to perform individual radionuclide dose analyses only a single multiplication (chf, eff OT Nefr)
times the total quantity of radioactive material released would be needed).

This approach provides a reasonable estimate of the actual dose while elmunatmg the need fora
detailed calculational technique.

v Determination of Effective Dose Factors

Effective dose transfer factors are calculated by the following equations:

Keﬂ=Z(Ki* £) | | | (e8)) .'

i

Where:
Keg = the effective total body dose factor due to gamma emissions from all noble gases
released
K; = the total body dose factor due to gamma emissions from each noble gas radlonuchde i
released
f; .= the fractional abundance of noble gas radionuclide i relatlve to the total noble gas
' act1v1ty
(L+11M)g= " [(L+1L1M)x f] €2
‘Where:
(L +1.1M)g = the effective skin dose factor due to beta and.gamma emissions from all
noble gases released
.(Li +1.1M;) = the skin dose factor due to beta and gamma emissions from each noble gas

radionuclide i released
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Where:

5

Mg =

such neghglble quantities that the inherent vanablhty in the data makes an; :
difficult.”:

Therefore, in order to provxde a reasonable basis for the derivation of the effective noble gas dose

calculatmnal process when the effectlve dose transfer factor is used. This conservatism provides
additional assurance that the evaluation of doses by the use of a single effective factor will not
significantly underestimate any actual doses in the environment, .

For evaliating compliance with the dose limits of ODCM CONTR!
simplified equations may be used:

'3.17E-08
TR | D=——7——7—-f*'y* VA O AR
vl S .l ‘7* 20:50%; I Q Mﬁi d 1 A N

3.11.2.2, the followmg

R

(R (C.S)

_3.17E-08 4

¢ Nor '
050 /0 ZQ' (C.6)

Where:
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D, = airdose dueto gamma emissions for the cumulative release of all noble gases
(mrad)

Dg = air dose due to beta emissions for the cumulative release of all noble gases (mrad)

X/Q = atmospheric dispersion to the controlling site boundary (sec/m3)

Mer = 5.3E+02, effective gamma-air dose factor (mrad/yr per pCi/m3)

Neg = 1.1E+03, effective beta-air dose factor (mrad/yr per pCi/m3)
Q; = cumulative release for all noble gas radionuclides (nCi)
3.17E-08 = conversion factor (yr/sec)
0.50 = conservatism factor to account for the variability in the effluent data

Combining the constants, the dose calculational equations simplify to:

Dy=3.5E-05%%, 0*20 | - cn

i

and
Ds=7.0B-05+%/ 30, N ©8)

The effective dose factors are used on a very limited basis for the purpose of facilitating the timely
assessment of radioactive effluent releases, particularly during periods of computer malfunction where

a detailed dose assessment may be unavailable.
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Radionuclide f;*
Kr-85

Kr-88 0.01
Xe-133m 0.01
Xe-133 0.95
Xe-135 v 4, 0.02

Total

NNt *)i (VRFEE T Shs

S (’).61”é“'@ Ay

N _Gamma Air Effective

Radionuctide
Kr-85 0.01
Kr-88 0.01
Xe-133m 0.01
Xe-133 0.95
Xe-135 0.02
Total

* Based on Noble gas distribution from ANSI N237-1976/ANSI-18.1, "Source Term Specifications."

Table C-1: Effective Dose Factors

R RS ST F R e e R PRI

Noble Gases Total Body and Skm

.

Salem ODCM Rev. 19

.*, 1 5E+02{:5 v UbE g
U 25E+00™

2.8E+02

3.6E+01

4.7E+02

Noble Gases - A1r

(mrad/§r per pCit®)

‘ 1 9E+02\ prspeig o
1.4E+01

~ 6.6E+02
w3 OB
9 6E+02

1.5E+02
3.3E+00
3.4E+02
3.8E+01

5.3E+02
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APPENDIX D
Technical Basis for Simplified Dose Calculation

Gaseous Radioactive Effluent
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APPENDIX D: Technical Basis for Simplified Dose Calculation - Gaseous Effluents

The pathway dose factors for the controlling infant age group were evaluated to determine the
controlling pathway, organ and radionuclide. This analysis was performed to provide a simplified
method for determining compliance with ODCM CONTROL 3.11.2.3

For the infant age group, the controlling pathway is the grass-cow-milk (g/c/m) pathway. An infant
receives a greater radiation dose from the g/c/m pathway than any other pathway. Of this g/c/m
pathway, the maximum exposed organ including the total body, is the thyroid, and the highest dose
contributor is radionuclide I-131. The results for this evaluation are presented in Table D-1.

For purposes of simplifying the details of the dose calculation process, it is conservative to identify a
controlling, dose significant organ and radionuclide and limit the calculation process to the use of the
dose conversion factor for the organ and radionuclide. Multxphcatlon of the total release (i.e.
cumulative activity for all radionuclides) by this. dose converswn factor provides for a dose calculation
method that is simplified while also being consérya

For the evaluation of the dose: commmnentfwa fhtrolhng pathway and agé?group, it is conservative
to use the infant, g/c/m thyr01d 1-131 pathway dose factor (1. 05E12 m? mrem/yr per pCi/sec). By this

approach, the maximum dose commitmentwill be overestifnated-sifice I-131 has the highest pathway
dose factor of all radionuclides evaluated.

For evaluating compliance with the dose limits of ODCM CONTROL 3.11.2.3, the following
simplified equation may be used:

Duwx=3.17E-08*W * Rr-1s1% Y_O;
i

Where:

Dmix = maximum organ dose (mrem)

w = atmospheric dispersion parameters to the controlling location(s) as identified in
Table 3.2-4.

X/Q = atmospheric dlspersmn for inhalation pathway and H-3 dose contribution via other
pathways (sec/m’)

D/Q = atmospheric deposition for vegetation, milk and ground plane exposure pathways (m)

Qi = cumulative release over the period of interest for radioiodines and particulates

3.17E-8 = conversion factor (yr/sec)

Ruisi = I-131 dose parameter for the thyroid for the identified controlling pathway

1.05E+12 (m? mrem/yr per uCi/sec), infant thyroid dose parameter with the
grass-cow-milk pathway controlling

The ground plane exposure and inhalation pathways need not be considered when the above simplified
calculation method is used because of the overall negligible contribution of these pathways to the total
thyroid dose.

It is recognized that for some particulate radionuclides (e.g., Co-60 and Cs-137), the ground exposure
pathway may represent a higher dose contribution than either the vegetation or milk pathway.
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However, use of the I-131 thyroid dose parameter for all radionuclides will maximize the organ dose
calculation, especially considering that no other radionuclide has a higher dose parameter for any
organ via any pathway than I-131 for the thyroid via the milk pathway (see Table D-1).

The dose should be evaluated based on the predeterminéd controlling pathways as identified in Table

2-3. If more limiting pathways in the surrounding environment of Salem are identified by the annual
land use census, Table 2-3 will be revised as specified in ODCM CONTROL 3.12.2.
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Target Organs

Total Body
Liver
Thyroid
Kidney
Lung

GI-LLI

Salem ODCM Rev. 19

SRR w«‘—;:«Tabl"e}sD;,lv::"Ihfanti‘ljo’éeGon_tﬁﬁﬁﬁéﬁs o

Fraction of Total Organ and Body Dose

T ISERE T EAT S PR

PATHWAYS

Grass-Cow-Milk ~ Ground Plane

0.02 0.15
0.23 0.14
0.59 0.15
0.02 0.15
0.01 ' 0.02

0.02 0.15

Fraction of Dose Contribution by Pathway
Pathwa f
Grass-Cow-Milk 0.92
Ground Plane 0.08

Inhalation N/A
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APPENDIX E
Radiological Environmental Monitoring Program

Sample Type, Location and Analysisb
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APPENDIX E: Radiological Environmental Monitoring Program

SAMPLE DESIGNATION

Samples are identified by a three part code. The first two letters are the power station identification
code, in this case "SA". The next three letters are for the media sampled.

AIO = Air Iodine

APT = Air Particulates
ECH = Hard Shell Blue Crab
ESF = Edible Fish iy }
ESS = SedimentSWA = Surface Water
WWA = Well Water bl

IDM Immers1on Dose (DLR)

The last four symbols are a location code based.on direction and distance from the site. Of these, the
first two. represent each of the sixteen angular sectors of 22.5 degrees centered about the reactor site.
Sector one is divided evenly by the north axis and other sectors are numbered in a clockwise direction;
i.e., 2=NNE, 3=NE, 4=ENG, etc. The next digit is a letter which represents the radial distance from
the plant:

S = On-site location E = 4-5 miles off-site

A = 0-1 miles off-site F = 5-10 miles off-site
B ='1-2 miles off-site G = 10-20 miles off-site
C = 2-3 miles off-site H = > 20 miiles off-site

D = 3-4 miles off-site .

The last number is the station numerical designation within each sector and. zone, e.g., 1,2,3. For
example; the designation SA-WWA-5D1 would indicate a sample in the SGS and HCGS program
(SA), consisting of well water (WWA), which had been collected in sector number 5, centered at 90'
(due east) with respect to the reactor site at a radial distance of 3 to 4 miles off-site, (therefore, radial
distance D). The number 1 indicated that this is sampling station #1 in that particular sector.

SAMPLING LOCATIONS

All sampling locations and specific information about the individual locations are given in Table E-1.
Maps E-1 and E-2 show the locations of sampling stations with respect to the site.
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TABLE E-1: REMP Sample Locations

A. Direct Radiation Monitoring Locations (IDM) _

L’ STATION CODE STATION LOCATION
151 0.55 mi. N of vent
B 282 0.4 mi. NNE of vent
L; 254 '0.59 mi. NNE of vent
3S1 0.58 mi. NE of vent
' 481 0.60 mi ENE of vent
L 581 1.0 mi. E of vent; site access road
6S2 0.21 mi. ESE of vent; observation building
' 7S1 0.12 mi. SE of vent; station personnel gate
U 10S1 0.14 mi. SSW of vent; circ water bldg.
1181 0.09 mi. SW of vent; service water bldg.
U 1581 0.57 mi. NW of vent
‘ 16S1 0.54 mi. NNW of vent
L 4D2 3.7 mi. ENE of vent; Alloway Creek Neck Road
: 5D1 3.5 mi. E of vent; local farm
10D1 3.9 mi. SSW of vent; Taylor's Bridge Spur
L: 14D1 - 3,4'mi. WNW of vent; Bay View, DE
15D1 3.8 mi. NW of vent; Rt 9, Augustine Beach, DE
2E1 4.4 mi. NNE of vent; local farm
3E1 4.1 mi. NE of vent; local farm
. 11E2 5.0 mi. SW of vent
L 12E1 4.4 mi. WSW of vent; Thomas Landing
13E1 4.2 mi. W of vent; Diehl House Lab
“ 16E1 4.1 mi. NNW of vent; Port Penn
L 1F1 5.8 mi. N of vent; Fort Elfsborg
- 2F2 8.7 mi. NNE of vent; Salem Substation
ﬁ 2F5 7.4 mi, NNE of vent, Salem High School
2F6 7.3 mi. NNE of vent; PSE&G Training Center Salem NJ
- 3F2 5.1 mi. NE of vent; Hancocks Bridge, NJ Munc Bldg
‘ 3F3 8.6 mi. NE of vent; Quinton Township Elem. School NJ
4F2 6.0 mi. ENE of vent; Mays Lane, Harmersville, NJ
5F1 6.5 mi. E of vent; Canton, NJ
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‘‘‘‘‘‘‘ - TABLE E-1(Cont'd) :

A. Direct Radiation Monitoring Locatlons (IDM) (Cont'd) wiee b e et 6 e o7 ]

STATION CODE

D

6F1

TF2

9F1

10F2
11F1
12F1
13F2
13F3
13F4
14F2
15F3

16F2 &

1G3
3G1
10G1
14G1
16G1

3H1

1. W of vent; Boyds Comer
NW of vent

_ , 58! mx; N of: JEnt Fort Elfsborg .
o stea s 7.3 mi, NNE of vent; PSE&G Training Center Salem, NJ
11.8 mi. WNW of Vent; Rte 286, Bethel Church Rd., DE
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Table E-1 (Cont'd)

C. Surface Water Locations (SWA) - Delaware River

STATION CODE

11A1
12C1
7E1
16F1
D. Ground Water Locations (WWA)

STATION CODE
3E1

STATION LOCATION

0.2 mi. SW of vent; Salem Outfall Area ,
2.5 mi. WSW of vent; West bank of Delaware River

4.5 mi. SE of vent; Delaware River

1.0 mi. W of Mad Horse Creek
6.9 mi. NNW of vent; C&D Canal

STATION LOCATION
4.1 mi NE of vent, local farm

No groundwater Samples are required as liquid effluents discharged from Hope Creek and
Salem Generating Stations do not directly affect this pathway. However, this location (3E1) is
being monitored as a management audit sample

E. Drinking Water Locations (PWR, PWT)

STATION CODE
2F3

STATION LOCATION
8.0 mi NNE of vent, Salem Water Works

No public drinking water samples or irrigation water samples are required as these pathways
are not directly affected by liquid effluents discharged from Hope Creek and Salem Generating
Stations. However, this location (2F3) is being monitored as a management audit sample

F. Water Sediment Locations (ESS)

STATION CODE

11A1
15A1
16A1
12C1
7E1

16F1
6S2

G. Milk Sampling Locations (MLK)
STATION CODE

2G3
13E3
14F4
3G1

STATION LOCATION

0.2 mi. SW of vent; Salem outfall area

0.3 mi. NW of vent; Hope Creek outfall area

0.7 mi. NNW of vent; South Storm Drain outfall

2.5 mi. WSW of vent; West bank of Delaware River
4.5 mi. SE of vent; 1 mi West of Mad Horse Creek
6.9 mi. NNW of vent; C&D Canal

0.2 mi. ESE of vent; observation building

STATION LOCATION

12.0 mi. NNE of vent, local farm
4.9 mi W of vent, local farm -
7.6 mi. WNW of vent; local farm
17 mi. NE of vent; local farm
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Table E-1 (Cont'd)"

H. Fish and Invertebrate Locations (ESF, ECH) 7 5 vttt om0 ot e

STATION CODE St STATION'LOCATION R

11A1 B
12156k womsire 58 oy
7E1 .

0., 2 m1. SW of vent; Salem outfall area

1. Food Product Locations::

STATION CODE ~ STATION LOCATION
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Sample

Air Particulate

Air Iodine

- Crab and Fish

Sediment

Direct

Salem ODCM Rev. 19

SAMPLES COLLECTION AND ANALYSIS

Collection Method

Continuous low volume

air sampler. Sample
collected every week
along with the filter
change.

A TEDA impregnated
charcoal cartridge is
connected to air
particulate air sampler
and is collected weekly
at filter change.

Two batch samples are
sealed in a plastic

bag or jar and frozen
semi-annually or when
in season.

A sediment sample is
taken semi-annually.

2 DLR's will be
collected from each
location quarterly.

Analysis

Gross Beta analysis
on each weekly
sample. Gamma
spectrometry shall

be performed if

gross beta exceeds

10 times the yearly
mean of the control
station value. Samples
shall be analyzed

24 hrs or more after
collection to allow for
radon and thorium
daughter decay. Gamma
isotopic analysis

on quarterly
composites.

Iodine 131 analysis
are performed on
each weekly sample.

Gamma isotopic
analysis of edible
portion on collection.

Gamma isotopic
analysis
semi-annually.

Gamma dose quarterly.
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Sample

Milk

Water
(Potable,
Surface)

Salem ODCM Rev. 19

SAMPLE COLLECTION:AND ANALY SIS (Cont'd)

Collection Method.:: ~.

Gamma isotopic
monthly H-3 on
quarterly surface
sample, monthly on
ground water sample.

ik i
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FIGURE E-1: ONSITE SAMPLING LOCATIONS

Salem ODCM Rev. 19
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FIGURE E-2: OFFSITE SAMPLING LOCATIONS;
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APPENDIX F

MAXIMUM PERMISSIBLE CONCENTRATIONS

.

LIQUID EFFLUENTS
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APPENDIX F: Maximum Permissible Concentration (MPC) Values - Liquid Effluents

The following radionuclide concentrations were obtained from 10 CFR 20 Appendix B, Table II,
Column 2 as revised January 1, 1991.

—

— €

Table F-1: Maximum Permissible Concentrations

Element Isotope Soluble Conc Insoluble Conc.
(uCi/ml) (uCi/ml)
Actinium (89) Ac-227 2E-6 3E-4
Ac-228 9E-5 9E-5
Americium (95) Am-241 4E-6 3E-5
Am-242m 9E-5
Am-242 1E-4
| Am-243. 3E-5
. Am'244i b : ‘SE"3 5

Antimony (51) Sb-122 [:3E-5
‘ Sb-124 2E-5
Sb-125 1E-4
_ | Sb-126 5 3E-6
_Arsenic (33) | As-73 SE-4. 5E-4
As-74 5E-5 5E-5
As-76 2E-5 2E-5
As-77 8E-5 8E-5

_Astatine (85) | At=211 2E-6. 7E-5
‘Barium (56) Ba-131 2E-4 2E-4
Ba-140. 3E-5 2E-5

‘Berkelium (97) | Bk-249 | 6E-4 - -6B-4
1 Bk-250 2E-4 2E-4
Beryllium (4) Be-7 . | 2BE-3. 2E-3.
Bismuth (83) Bi-206 4E-5 4E-5
Bi-207 6E-5 6E-5.
Bi-210 4E-5 4E-5

Bi-212 4E-4 4E-4
‘Bromine (35) Br-82 3E-4 4E-5
Br-83 3E-6 3E-6

Cadmium (48) Cd-109 2E-4 2E-4
Cd-115m 3E-5 3E-5
Cd-115 3E-5 4E-5
Calcium (20) Ca-45 9E-6 2E-4
Ca-47 5E-5 3E-5
Californium (98) Cf-249 4E-6 2E-5
Cf-250 1E-5 3E-5
Cf-251 4E-6 3E-5
Cf-252 7E-6 7E-6
Cf-253 1E-4 1E-4
Cf-254 1E-7 1E-7
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Table F-1 (Continued)
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Element Isotope Soluble Conc. Insoluble Conc.
'- (pCi/ml) (uCi/ml)

Carbon (6) C-14 8E-4 | e
Cerium (58) Ce-141 9E-5 9E-5
Ce-143 4E-5 4E-5

Ce-144 1E-5 1E-5

Cesium (55) Cs-131 2E-3 9E-4
Cs-134m 6E-3 1E-3

Cs-134 9E-6 4E-5

Cs-135 1E-4 2E-4

Cs-136 9E-5 6E-5

Cs-137 2E-5 4E-5

Chlorine (17) Cl-36 8E-5 6E-5
Cl-38 4E-4 4E-4

Chromium (24) Cr-51- 2E-3 2E-3
Cobalt 27) Co-57 5E-4 4E-4
Co-58m 3E-3 - 2E-3

Co-58 1E-4 9E-5

Co-60 5E-5 3E-5

Copper (29) Cu-64 3E-4 2E-4
Curium (96) Cm-242 2E-5 2E-5
‘ Cm-243 5E-6 2E-5
Cm-244 7E-6 3E-5

Cm-245 4E-6 3E-5

Cm-246 4E-6 3E-5

Cm-247 4E-6 2E-5

Cm-248 4E-7 1E-6

Cm-249 2E-3 2E-3

Dysprosium (66) Dy-165 4E-4 4E-4
Dy-166 4E-5 4E-5

Einsteinium (99) Es-253 2E-5 2E-5
Es-254m 2E-5 2E-5

Es-254 1E-5 1E-5

Es-255 3E-5 3E-5

Erbium (68) Er-169 9E-5 9E-5
Er-171 1E-4 1E-4

Europium (63) Eu-152 (9.2 hrs) 6E-5 6E-5
Eu-152 (13 yrs) 8E-5 8E-5

Eu-154 2E-5 2E-5

Eu-155 2E-4 2E-4

Fermium (100) Fm-254 1E-4 1E-4
‘ Fm-255 3E-5 3E-5

Fm-256 9E-7 9E-7

Page 151 of 156



Table F-1 (Continued):
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Element

H

“Tsotope -

- 'Soluble Cono,

(uCi/ml)

Insdiublfé%Conc.

Fluorine (9)

F-18

SE-4

Gadoliniﬁm (64)

Gd-153"

Gallium (31) s

Germanium (32). - . |.

Gold (79) _

Hafami(72) .

Holmium (67) : -

Hydrogen (3). .

Indium (49) g Tl

Iodine (53) ;v ,

Taum (77) |11

__{anau)

1ron (26)?;1-2.;“ '

Lanthanum (57)

Lead (82).

Lutetium (71)

Manganése (25)

Mercuryf:(8v(‘))

Molybdenum (42)
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Table F-1 (Continued)

Salem ODCM Rev. 19

Element Isotope Soluble Conc. Insoluble Conc.
(1Ci/ml) (uCi/ml)
| Neodymium (60) Nd-144 7E-5 8E-5
Nd-147 6E-5 6E-5
, : Nd-149 3E-4 3E-4
Neptunium (93) Np-237 3E-6 3E-5
Np-239 1E-4 1E-4.
Nickel (28) Ni-59 2E-4 2E-3
Ni-63 3E-5 7E-4
: Ni-65 1E-4 1E-4
Niobium (41) Nb-93m 4E-4 4E-4
Nb-95 1E-4 1E-4
Nb-97 9E-4 9E-4
Osmium (76) Os-185 7E-5 7E-5
Os-191m 3E-3 2E-3
Os-191 2E-4 - 2E-4
Os-193 6E-5 SE-5
Palladium (46) Pd-103 3E-4 3E-4
Pd-109 9E-5 7E-5
Phosphorus (15) P-32 2E-5 2E-5
Platinum (78) Pt-191 1E-4 1E-4
Pt-193m 1E-3 1E-3 .
Pt-193 9E-4 2E-3
Pt-197m 1E-3 9E-4
: Pt-197 1E-4 1E-4
Plutonium (94) Pu-238 5E-6 3E-5
Pu-239 S5E-6 3E-5
Pu-240 5E-6 3E-5°
Pu-241 | 2E-4". 1E-3
Pu-242 5E-6 3E-5
Pu-243 3E-4 3E-4
Polonium (84) Po-210 7E-7 3E-5
Potassium (19) K-42 3E4 . 2E-5
Praseodymium(59) Pr-142 3E-5 3E-5
Pr-143 5E-5 5E-5
Promethium (61) Pm-147 2E-4 2E-4 .
Pm-149 4E-5 4E-5
Protactinium(91) Pa-230 2E-4 2E-4
’ Pa-231 9E-7 2E-5
Pa-233 1E-4 1E-4
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Element

"] Soluble Conc,

Insolible Conc.

(uCi/ml)
7E-T.

Radium (88)

2E-6 7

3E-8. n

Rheniumé‘(75)[ S

Rhodum (45) |

Rubidum (37) | R

Ruthenium (44) | Ru-

Samariom (62)

S O

Silicon (14). | Si

| Silver (47).

Sodtum (1) _

Strontium (38) _

Sulfur (16).

Tantalum (73)
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Table F-1 (Continued)

Salem ODCM Rev. 19

Element Isotope Soluble Conc. Insoluble Conc.
, (uCi/ml) (1Ci/ml)

Technetium (43) Tc-96m 1E-2 1E-2
: ' Tc-96 1E-4 5E-5
Tc-97m 4E-4 2E-4

Tc-97 2E-3 8E-4

1 Tc-99m 6E-3 3E-3

Tc-99 3E-4 2E-4
Tellurium (52) Te-125m 2E-4 1E-4
' Te-127m 6E-5 5E-5

Te-127 3E-4 2E-4

Te-129m 3E-S 2E-5

Te-129 8E-4 8E-4

Te-131m 6E-5 4E-5

Te-132 3E-5 2E-5

Terbium (65) Tb-160 4E-5 4E-5
Thallium (81) T1-200 4E-4 2E-4
' TI1-201 3E-4 2E-4

T1-202 1E-4 7E-5

T1-204 1E-4 6E-5

Thorium (90) Th-227 2E-5 2E-5
‘ Th-228 7TE-6 1E-5

Th-230 2E-6 | 3E-5

Th-231 2E-4 2E-4

Th-232 2E-6 4E-5

Th-natural 2E-6 2E-5

Th-234 2E-5 2E-5

Thulium (69) Tm-170 5E-5 SE-5
= Tm-171 5E-4 SE-4

Tin (50) Sn-113 9E-5 8E-5
Sn-124 2E-5 2E-5

Tungsten (74) W-181 4E-4 3E-4
’_ W-185 1E4 | 1E-4

, W-187 7E-5 || 6E-5
Uranium (92) U-230 SE-6 5E-6
U-232 3E-5 3E-5

U-233 3E-5 3E-5

U-234 3E-5 3E-5

U-235 3E-5 3E-5

U-236 3E-5 3E-5

U-238 4E-5 4E-5

U-240 3E-5 3E-5

U-natural 3E-5 3E-5
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Table F-1 (Continued):
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Element | “| Isotope’ -+ ‘Soluble'Conc. Insoluble ' Conc.
; cind b (uCIIml)

Vanadium (23) V48 3E-5- " .

Ytterbium (70) | Yb-175‘ 1E-4 |

Yttrium . ‘ 2B-5- 4

3E-3::

Zinc (30) .

HETIRUNEY N I

Zirconium (40) .

nuchde not liste

above with decay

mode othér théﬁ

alpha emission or
spontaneous ' ﬁss1on 1

‘and with radlo -
active half 11fe

greater than 2 ‘hours”

~Any single radio=

s

N

nuclide not listed
above, whlch decays
by alpha emission‘or-

spontaneous-fission; |-

Notes:

present in the mlxture and: the lyimlt otherwxse establiéhed in Appendlx B
radlonuchde not m a mxxture The sum of such ratlbs for all the radionuclid
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