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1.4 Meteoroiogy

Historical annual average aitmosphenc dispersion (X/Q) and deposition(D/Q) data. based on nine
years of meteorological data, and given in Table 3-2 for each of the three nuclear generaung units are
used 10 demonstrate compliance with the ODCM Requirements. These Requirements include:

Section 2.0  Gaseous Effluent Monitor Setpoints;
Section 3.0  Gaseous and Liquid Effluent - Dose Rate
Section 4.0  Gaseous and Liquid Effiuent - Dose
Section 5.0  Totwal Dose and Dose 1o Public Onsite

Sections 2.0 and 3.0 specify utilizing the highest X/Q or D/Q meteorological dispersion parameter at
the Site Boundary for any of the three units as applicable. Using the highest dispersion parameter
for any of the units provides a conservative assumption to assure compliance with the higher 10 CFR
Part 20 limits.

Section 4.0 specifies utilizing the highest X/Q at the Site Boundary for the particular unit, from Table
3.2 for noble gases. The highest X/Q and D/Q are utilized for the particular unit’s releases as
applicable for gases other than noble gases (iodines, particulates, and tritium) for the controlling
pathway's location (site boundary using Table 3-2 or other controlling locations using Table 4-16).

Section 5.0 specifies utilizing the highest X/Q for the particular unit’s releases at the controlling
Jocation from Table 4-16 for nobie gases. The highest X/Q and D/Q are utilized for the parucular
unit's releases as applicable for gases other than noble gases at the controlling pathway’s location
using Table 4-16.

Section 7.0 requires that the meteoroiogical conditions concurrent with the time of release of

radioactive materials in gaseous effluents, as determined by sampling frequency and messurement,
shall be used for determining the gaseous pathway doses.
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20 GASEOUS EFFLUENT MONITOR SETPOINTS
2.1 Requirements: Gaseous Monitors

The radioactive gaseous effluent monitoring instrumentation channels shown in Table 2-1 shall be
OPERABLE with their alarm/trip setpoints set 10 ensure that the dose requirements in Section 3.0
are not exceeded. The alarm/irip setpoints of these channels shall be determined gnd adjusied in
accordance with the methodology and parameters in Section 2.1.2.

Applicability: As shown in Table 2-1.
Action:

a. With the low range radioactive gaseous effluent monitoring instrumentation channel alarmarip
setpoint less conservative than required by the above Requirement, immed. aiely suspend the
release of radicactive gaseous effluents monitored by the affected channel, or declare the channel
inoperable, or change the setpoint 5o it is accepiably conservative.

b. With less than the minimum number of radioactive gaseous effluent monitonng instrumentation
channels OPERABLE, take the ACTION shown in Table 2-1. Restore the inoperable
instrumentation 10 OPERABLE status within 30 days or, if unsuccessful, explain in the next
Semiannual Radioactive Effluent Release Report why this inoperability was not corrected within
the time specified.

2.1.1 Surveillance Reguirements:
a. Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL

CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the {requencies
shown in Table 2-2.
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TABLE 2-1
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUNM CHHANNELS
INSTRUMENT OPERABLE APPLICARILITY ACTION

i, GASEOUS RADWASTE SYSTEM
a Noble Gas Activity Monitor -
Providing Alarm and Avtomatic
Termination of Release #RU-12 1 # 15
b.  Flow Rate Monitor | # 16

2. NOT USED

3, CONDENSER EVACUATION SYSTEM
A.  Low Range Monitors

a.  Noble Gas Activity Monitor #RU-141 1 1,2, 3%%%, 4% 17
b, lodine Sampler | W B Ll 40
¢ Particulate Sampler 1 1, 2 3V goee 40
d.  Flow Rate Monitor 1 1, 2, 3%, 4**° 6
e.  Sampler Flow Rate Mcasuring Device 1 1.2 3% g 6
. Tgh Range Monltors
a.  Noble Gas Activity Monitor #RU-142 1 i, 2, 3000 4o 42
b lodine Sampler 1 1,2, 3oes oo 42
c.  Particulate Sampler i 1,2, 300, 4% 12
d.  Sampler Flow Rate Measuring Device 1 1,2, 3%, 400 42
4. PLANT VENT SYSTEM
A, Low Range Monitors
a.  Noble Gas Activity Monitor #RU-143 1 * 37
b, lodine Sampler I . 40
¢ Particulate Sampler I ¢ 40
d. Flow Rate Monitor i . 36
c. Sampler Flow Rate Measuring Device 1 : 6
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TABLE 2-1  (Continued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
INSTRUMENT OPERABLE APPLICABRILITY ACTION

4 PLANT VENT SYSTEM (Continued)
. High Range Monltors

a.  Noble Gas Activity Monitor #RU-144 ! ¢ 42
b.  lodine Sampler 1 - 42
c.  Particulate Sampler I 42
d.  Sampler Flow Rate Measvring Device 1 . 42
8. FUEL BUILDING VENTILATION SYSTEM
A, Fow Range Monitors
a. Noble Gas Activity Monitor #RU-145 ! ## 3741
b, lodine Sampler 1 #H 40
c.  Particulate Sample 1 ## 40
d.  Flow Rate Monitor ! oY 36
¢.  Sampler Flow Rate Measuring Device 1 #H 16
B, High Range Monitors
a.  Noble Gas Activity Monitor #RU-146 1 #H 41,42
b, lodine Sampicr ! o 42
c.  Particulate Sample ! o H 42
4. Sampler Flow Rate Measuring Device 1 ## 42

7 ODCM Rev. §
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Table 2-1 {Continued)

TABLE NOTATION

. A1 gll umes.

o During GASEOUS RADWASTE SYSTEM operation

e Whenever the condenser air removal sysiem is in operation, or whenever turbine glands are being
supplied with steam from sources other than the auxiliary boiler(s).

L During waste gas release.

##  In MODES 1, 2 3, and 4 or when irradiated fuel is in the fuel siorage pool.

ACTION 35 -

ACTION 36 -

ACTION 37 -

ACTION 38 -

ACTION 39 .

With the number of channels CPERABLE less than required by the Minimum Channels
OPERABLE requirement, the contents of the tank(s) may be released to the environment
provided that prior 10 initiating the release:

a Al least two independent samples of the tanks contents are anaiyzed, and

b. At least two technically qualified members of the facility siafl independently verify
the release rate caiculations and discharge vaive lineup;

Otherwise, suspend release of radioactive effluents via this pathway.

With the number of channels OPERABLE less than required by the Minimum Channcls
OPERABLE requirement, effluent releases via this pathway may continue provided the flow
rate is estimated at least once per 4 hours.

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided the
acuons of (a) or (b) or (c) are performed:

a Initiate the Preplanned Alternaie Sampling Program 10 monitor the appropriate
parameter(s).

b. Place moveable air monitors in-line.

c Take grab samples at jeast once per 12 hours.

With the number of channels OPERABLE iess than required by the Minimum Channels
OPERABLE requirement, immediately suspend PURGING of radioactive effluents via this
pathway.

NOT USED
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Table 2-1 (Continued)

TABLE NOTATION

ACTION 40 - With the number of channels OPERABLE less than required by the Minimum Channels

OPERABLE requiremer., effluent releases via the effecied pathway may continue provided
samples are continuously collected with auxiliary sampling equipment as required in Table
3-1 within one hour after the channel has been deciared moperable.

ACTION 41 -  With the number of channels OPERABLE less than required by the Minimum Channels

OPERABLE requirements, comply with the ACTION b of Technical Specification 3.9.12 or
operate the fuel building essential ventilation system while moving irradiated fuel.

ACTION 42 - Wit% the number of channels OPERABLE less than required by the Minimum Channels

Note:

OFERABLE requirement restore the channel to OPERABLE siatus within 72 hours or:

a Initiate the Preplanned Aliernate Sampling Program 1o monitor the appropriate
parameter(s) when it is needed.

b. Prepare and submit a Special Report 10 the Commission pursuant 10 Technical
Specification 6.9.2 within 30 days following the event outlining the action(s) taken,
the cause of the inoperability, and the plans and schedule for restonng the svsiem
10 OPERABLE status. :

Action item n~mbering and instrument numbering are the same as in the Technical Speaificanions
from which this section was taken 10 avoid potential confusion. Thus not all action item numbers
will be found in this ODCM.
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TABLE 2-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL, MODE IN wWinen
CHANNEL SOURCE CHANNEL FUNCTIONAL SURVEILLANCE

INSTRUNMENT CHECK CHECK CALIBRATION TEST IS REQUIRED
L GASEOUS RADWASTE SYSTEM

a.  Noble Gas Activity Monitor -

Providing Alarm and Amtomatic
Termination of Release RU-12 P P(7) R(}) Q).2)rans #

b, Flow Rate Monitor P N.A R Qress #
r A DELETED
3 CONDENSER EVACUATION SYSTEM

(RU-141 and RU-142)

a Noble Gas Activity Monitor D(5) M(T) R{3) Q(2) LIV 4o

b. lodine Sampler N.A. N.A. N.A N.A. LY, g*ee

& Particulate Sampler N.A. N.A. N.A. NA. B e W

d. Flow Rate Monitor D(6) N.A. R Q 1.23%%%, 4o+

e.  Sampler Flow Rate Measuring Device  D(6) N.A. R Q {2300 goud
4 PLANT VENT SYSTEM

(RU-143 nnd KU-144)

a Noble Gas Activity Monitor D(5) M(7) R(Y) Q(2) .

b, lodine Sampler N.A. N.A. N.A. N.A. ’

c.  Particulate Sampler N.A. N.A. N.A. N.A. 2

d.  Flow Rate Monitor D(6) N.A. R Q »

¢.  Sampler Flow Rate Measuring Device  1D(6) NA. R Q s
5. FUEL BUILDING VENTHLATION SYSTEM

(RU-145 and RU.146)

a.  Noble Gas Activity Monitor D(5) M(7) R(3), Q(2) o

b.  lodine Sampler NA N.A. N.A. N.A. ##

¢.  Paniculate Sampler NA NA. NA N.A. #4

d. Flow Rate Monitor Di6) NA R Q ¥

e Sampler Flow Rate Measuring Device Do) NA. R Q o
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Table 2-2 (Continued)

TABLE NOTATION

At all times.

During GASEOUS RADWASTE SYSTEM operation

Whenever the condenser air removal system is in operation, or whenever turbine glands are being
supplied with steam from sources other than the auxiliary boiler(s).

During waste gas release.

In MODES 1, 2, 3, and 4 or when irradiated fuel is in the fue] siorage pool.

Functional test should consist of, but not be limited 10, a verification of system isolation capability
by the insertion of a simulated alarm condition.

The CHANNEL FUNCTIONAL TEST shall also demonstrate thai auilomatic isolation of this
pathway occurs if the instrument indicates measured levels above the alarm/trip setpoinL

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm annunciation
occurs if any of the following conditions exists:

L Instrument indicates measured levels above the alarm setpoint.
2 Circuit failure.

3. Instrument indicates a downscale failure.

4 Instrument controls not set in operate mode.

The initial CHANNEL CALIBRATION shall be performed using one or more of the reference
standards certified by the National Instituie of Standards and Technology(NIST) or using standards
that have been obiained from suppliers thal participate in measurement assurance aclivilics with
NIST. These standards shall permit zalibrating the system over its iniended range of ¢ncrgy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have been related
10 the initial calibration shall be used.

NOT USED

The channel check for channels in standby status shall consist of verification that the channel is
on-line and reachable .

Daily channel check not required for flow monitors in standby status.
LED may be utilized as the check source in lieu of a source of increased actiwity.
Action item numbering and instrument numbering are the same as in the Technical Specifications

from which this section was taken 10 avoid potential confusion. Thus not all action iicm numbers
will be found in this ODCM.
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2.1

-
-

Implementation of the Requirements:

The general methodology for establishing low range gaseous effluent monitor seipoints is
based upon 2 sile release rate limit in uCifsec derived from site specific meteorological
dispersion conditions, radioisotopic distribution, and whole body and skin dose factors. The
high alarm of the low range mounitors will alarm/trip when the release raie from an individual
vent will result in exceeding the limits in Section 3.1. 80% of Section 3.1 Yimits is considered
10 be the site release rate limit. The sile release rate limit will be allocated among the
licensed units’ release points. The unit release rale limit will then be wtilized for the
determination of gaseous effluent monitor setpoints. A fraction of the unit release rate limit
is then allotted to each reiease point and its monitor alert setpoint (LCi/cc) is derived using
actual or fan design flow rates.

Administrative values are used 1o reduce each setpoint 10 account for the potential activity in
other releases. These administrative values shall be reviewed based on aciual release data.

For the purpose of implementation of Section 2.1, the alarm setpoint levels for low range
effluent noble gas monitors are established 10 ensure that personnel are aleried when the
noble gas releases are at a rate such that if the releases would continue for the year they would
approach the total body dose rate of 500 mremAr and 3000 mremar skin dose in Section 3.1.
The eguations in Section 3.1 of this manual provide the methodology for calculaung the
gaseous cffluent dose rate.

The evaluation of doses due 10 releases of radioactive material can be simplified by the use
of equivalent dose factors as defined in Section 2.2.1.

The equivalent dose factors will be evaluated periodically 10 assure that the best inlormation
on isotopic distribution is being used for the dose equivaient vaiue.
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2.1.2.1 Eguivalent Dose Factor Determination

The equivalent whole body dose factor is calculated as follows:

K
Where:

Ko

K

b (LS]8)] (2-1)

the equivalent whole body dose factor weighted by historical
radionuclide distribution in releases in mremAT per uCi'm’.

the whole body dose factor due 1O gamma emissions for each
identified noble gas radionuclide i, in mremjT per LCim® from
Tabie 3-3.

the fraction of noble gas radionuclide i in the total noble gas
radionuclide mix.

The equivalent skin dose facior is calculated as follows:

(L+11M)

Where:

(L+1.1M)

31

TIL + 1.aM)(D)] . (22

the eguivalent skin dose facior due 10 bet2 and gamma CmIsSIOns
from all noble gases reieased, weighted by the histoncal
radionuclide distribution in reieases in mremAr per uCi/m’.

the skin dose factor due 10 the beta zmissions for each idenuified
noble gas radionuclide i, in mremAT per #Ci/m’® from Table 3-3.

the air dose factor due 10 gamma emissions for each identified
noble gas radionuclide i, in mradAr per xCim’ from Table 3-3.

the fraction of noble gas radionuclide i in the total noble gas
radionuclide mix.

unit conversion consiant of 1.1 mrem/mrad converts air dose 10 skin
dose.
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Site Release Rate Limit (Qgrg)

The release rates corresponding 10 80% of the whole body (Qyy) and skin (Qg,) dose
rate limits are calculated using the equivalent dose factors defined 1n Section 2.1.2.1
The site reiease rate limit (Qgre) is the lower of Quy or Qg thus assuring that the
more restrictive dose rate limit will not be exceeded.

The Qg is established as follows:

(Dus) (08)
Qumug e (2-3)

(Ke) XQ)srre

Qsrews = the sile release rate, in wCi/sec, that wouid deliver a dose rate 80%
of the whole body dose rate limit, Dys.

Dys = whole bodv dose rate limit of 500 mremAT.

K = equivalent whole body dose factor, in mremAT per uCim’
weighied by the historical radionuclide distribution.

(XQ)srg = 89IE-D6, the highest calculated annual average dispersion
parameter, in sec/m’, at the Site Boundary for any of the 3 unus,
from Table 3-2.

0.8 = administrative factor 1o compensate for any unexpected variability

in the radionuchide mix and to ensure that Site Boundary dose raie
limits will not be exceeded.
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OSH'LSK

Where:

OSU&SK

Dy

(L+1.1M),

(XQ)srre

0.8

L]

(D) (08)

e sorm———— (2-49)

(L+1IM), (XQ)sme

the site release rate limit, in uCi/sec, that would deliver a dose rate
80% of the skin dose rate limit, Dg,.

skin dose rate limit of 3000 mremAT.

equivalent skin dose factor, in mremAT per wCi/m’, weighted by
the radionuclide distribution.

8.9IE-06, the highest calculated annual average dispersion
parameter, in sec/m’, at the Site Boundary for any of the three
units, from Table 3-2

administrative factor 1o compensate for any unexpected variability
in the radionuclide mix and 1o ensure that Site Boundary dose rate
limits will not be exceeded.

After determination of the Qgre whole body and skin dose rates (equations 2-3 and
2-4, respectively), the most conservative result will be used as Qgrry, the site release

rate limit

Unit Release Rate Limits (Quurr)

Typically Qgrp will be divided equally among operating units. If operational history
dictates a larger fraction of the Qg be assigned to a specific unit then a weighted
average of each unit’s contribution 10 the Qgeg will be utilized 10 determine the Qe

Qunrr
where:

QUNIT

fowrr

Qsme

(fuwrr) (Qsmre) (2-3)

unit release rate limit, in  uCifsec.

the fraction (< 1) of noble gas historically released from 2 specific
operating unit 10 the total of all noble gas released from the site.

the site release rate limit, in uCi/sec determined in section 2122
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2.1.24 Setpoint Determination

To comply with the requiremenis in Section 2.1, the alarmArip Setpoints can now be
established using the unit release rate limit (Quuy) 10 ensure that the noble gas
releases do not exceed the dose rate limits,

To allow for multiple sources of releases from different or common release poinis, the
cffiuent monitor setpoint includes an administrative factor which allocates a
percentage of the unit reiease rate limit 1o cach of the release sources. Monitor
setpoints will also be adjusied in accordance with Station Manual Procedures to
account for monitor-specific characteristics.

fonitors RU-14 143 J-14

The alarmarip setpoint for Monitors RU-141, RU-143, and RU-145 is calculated as
follows:

Monitor (Qunrr) (3)

Serpoint < (2-6)
(472) (Flow Raie)

Where:

Monitor

Setpoint =  the setpoint for the effiuent monitor, in uCice, which provides a
safe margin of assurance that the allowable dose rate limits will not
be exceeded.

Qunrr =  unil release rate limit, in uCi/sec, as determined in Section 2.1.2.3.

Flow Rate = the flow rate, in cfm, from flow rate monitors or the fan design flow
rate for the release source under consideration.

472 = conversion facior, cubic centimeter/second per cubic feet/minute.

a = fraciion of Quuy allocated for a specific release point. The sum of
these administrative values shall be less than or egual 10 one.
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Moniter RU-12

The alarmarip setpoimt for Monitor RU-12, the Waste Gas Decay Tank Monitor, 1
calculated as foliows:

Monitor [(Qusm)(@)(0.9)-(H)(PF){472)]
setpoint s -7
(Flow Rate)(472)

Where:

Monitor

Setpoint =  the seipoint for the monitor, in wCi/cc at STP, which provides a
safe margin of assurance that the allowable dose rate limits will not
be exceeded.

Quurr = unit release rate limit, in 4Cijsec, as determined in Section 2.1.2.3.

Flow Rate = flow rate, in cfm at STP at which the tank will be released.

PF = the current process flow of the plant vent in CFM.
H = the current plant vent monitor concentration in uCifcc.
a = fraction of Quuy 2llocated for a specific release point. This

administrative value should be egual 1o or jess than the
administrative value used for the Plant Vent

0.9 =  an administrative value 10 account for potential increases in activity
from other contributors 10 the same release point.

472 = conversion facior, cubic centimeter/second per cubic feet/minute.

If there is no release associated with this monitor, the monitor setpoint should be
established as close as practical 10 background 10 prevent spurious alarms, and yet
assure an alarm should an inadverient reiease occur.

itor Calibrati

The Radiation Level Conversion Factor (RLF) for each monitor is eniered into the
Radiation Monitoring System Database and may change whenever the monitor is
calibrated. Calibration is performed in accordance with Station Manual Procedures.

The typical calibration conversion factor for the Planmt Vent Airborne Monitor
(RU-143), Condenser Evacuation Monitor (RU-141), and Fuel Building Vent Exhaust
(RU-145) is based on the detector snergy response curve (Figure 2-1) and the FSAR
source term.

The typical calibration conversion factor for the Wasie Gas Decay Tank Monitor
(RU-12) is based on the detecior cnergy response curve (Figure 2-2) and the FSAR
source 1erm decaved for forty five (45) days.

17 ODCM Rev. §
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3.0 Gaseous and Liguid EfMuent Dose Rates

3.1 Requirements: Gaseous EMuents

The dose rate due 10 radioactive materials released in gaseous effluents from the site (see Figures 6-4
and 6-5) shall be limited 10 the following:

a. For aobie gases: Less than or equal 1o 500 mremsAT 10 the total body and less than or equal 10
3000 mremsaT t0 the sxin, and

b. For 1-131 and 1-133, for tritium, and for all radionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to 1500 mremsAT to any organ.

Applicability: At all times.

Action:

With the dose rate(s) exceeding the above limits, immediately decrease the release rate 10 within the
above limits(s).

3.1.1 Surveillance Requirements:

a The dose rate due 10 noble gases in gaseous effluents shall be determined 1o be within the
above limiis in accordance with the methods contained in Section 3.1.2.

b. The dose rate due 10 I-131, ]-133, tritium and all radionuclides in particulate form with half-
lives greater than 8 days in gaseous effluents shall be determined 10 be within the above
limits in accordance with the methods contained in Section 3.1.2 by obtaining representative
samples and performing analyses in accordance with the sampling and analysis program
specified in Table 3-1.

20 ODCM Rev. §
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Implementation of the Requirements:
Nohic Gases

Noble gas activity monitor sctpoints are established at releasc rates wh'-h permit corrective
action to be taken before exceeding offsite dose rates corresponding to the 10 CFR 20 annual
dose limits as d=scribed in Section 2.0. The requirements for sampling and analysis of
continuous and batch effluent releases are given in Table 3-1. The methods for sampling and
analysis of continuous and baich effluent releases are given in the Station Manual Procedures.
The dose rte in unrestricied areas shzll be determined using the following equations.

For whole body dose rate:

Dus - L IK) XQ)srre (QJ] (3-h
For skin dose rate:

D = T (L + 1IM) (XQ)sre (Q)) (3-2)
Where:

K = the whole body dose factor due 10 gamma vmissions for each ident ied

nobie gas radionuclide i, in mremAT per LCi/m’ from Table-3-3.
Q. = the release rate of radionuclide i, in uCifsec.

XQme = 891E-06, the highest caiculated annual average dispersion parameter,
in sec/m’, for any of the three unit, from Tabie 3-2.

Dya = the annual whole body dose rate (mrempr.).

I = the skin dose factor due 1o the beta emissions for each identified nobic
gas radionuclide i, in mremAT per uCi/m® from Table 3-3.

™M = the air dose factor due 10 gamma emissions for each identified noble gus
radionuclide i, in mradAT per uCi/m’ from Table 3-3.

Dg = the annual skin dose rate (mremAyr).
1.1 = unit conversicn constant of 1.1 mrem/mrad converts air dose 10 kin
dose.

21 ODCM Rev. §



1-131, 3133, tritiem and radionuclides in particulate form with half-lives greater than 8 davs

The methods for sampling and analysis of continuous and baich releases for 1-131, 1-133,
tritium and radionuclides in particulate form with half-lives greater than 8 days, are given n
the applicable Station Manual procedures. Additionz! monthly and quanerly analyses shall
be performe4 in accordznce with Table 3-1. The total organ cose rate in unrestricted areas
shall be determined by the foliowing equation:

D, - L IP)XQ)sme (Q)] (3-3)

Where:

P, = the dose factor, in mremAT per pCim’, for radionuclide i, for the
inhalation pathway, from Table 3-4.

XQsrre = 8.91E-06, the highest calculated annual average dispersion parameter,
in sec/m’, at the Site Boundary, for any of the three units,

Q = the release rate of radionuclide i, in uCisec

D, = the total organ dose rate (mremAr).
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TABLE 3-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

MINIMUM LOWER LIMIT
SAMPLING ANALYSIS TYPE OF OF DETECTION
GASEOUS RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (LLD) (zCiml)*
P P
A. Waste Gas Storage Each Tank Each Tank Principal Gamma
Grab Sample Emiterst 1.0E-(4
P P
B. Containment Purpe Each Purge®™ Each Purge™ Principal Gamma
Emitters 1.0E-4
Grab Sample
H-3 1.0E-06
C. 1. Condenser Vacuum M ™ M* Principal Gamma
Pump Exhaust Emitters® 1.0E-4
2. Plant Vent Grab Sample
3. Fuel Bldg. Exhaust H-3 1.0E-06
Continuous ' ame I-131 © 1OE-12
Charcoal
Sample 1-133 1.0£-10
Continuous 4 Principal Gamma
Particulate Emitterst 1.0E-1
Sample (I-131, Others)
Continuous M Gross Alpha 1.OE-11
Composite
Particulate
Sample
Continuous Q Sr-89, Sr-9%0 1.OE-11
Composite
Particulate
Sample
D. All Radwaste Types Continuous ' Noble Gas Noble Gases L.OE-06
as listed in A, B., Monitor Gross Beta
and C. above. or Gamma
3 ODCM Rev. §
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Table 3-1 (Continued)
TABLE NOTATION
a. The LLD is the smaliest concentration of radioactive material in a sample that will vield a net count
(above system background) that will be detected with 95% probability with onlv 5% probability of falsely
conciuding that a blank observation represents a real signal,

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

466 s,

LLD =
E*V*222E6° Y *exp(-alt)

Where:

LLD is the a priori lower limit of detection as defined above (as wCi per unit mass or volume).
Current literature defines the LLD as the detection capability for the instrumentation only and the
MDC minimum detectable concentration, as the detection capability for a given instrument, procedure
and rype of sample.

s, is the standard deviation of the background counting rate or of the counting rate of a blank sample
as appropriate (as counts per minuie),

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

V is the sample size (in urits of mass or volume),

2.22E6 is the number of transformations per minute per microcurie,
Y is the fractional radiochemical yield (when applicabie),

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

At is the elapsed time between the midpoint of sampie collection and time of counting (for plant
effiuents, not environmental samples).

The value of s, used in the calculation of the LLD for a detection system shall be based on the actual
observed variance of the background counting rate or of the counting rate of the blank sampies (as
appropriate) rather than on an unverified theoretically predicied variance. In caiculating the L1D
for a radionuclide determined by gamma-ray spectrometry the background shoulc include the typical
contributions of other radionuclides normally present in the sampies. Typical values of E, V, Y, 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 a2 measuremen: sysiem and not as an 3 posteriori (after the fact) limit for a particular
measurement®.

* For a more complete. discussion of the LLD, and other detection limits, see the following:

(1) HASL Procedures Manual, HASL-300 (revised annually).

(2) Curnie, L. A, "Limits for Qualitative Detection and Quantitative Determination -Application 10
Radiochemistry” Anal Chem. 40, 586-93 (1968).

(3) Hartwell, J. K, "Detection Limuts for Radioisotopic Counting Technicues®, Atlantic Richfield Hanford
Company Reports ARH-2937 (June 22, 1972).
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Table 3-1 (Continued)
TABLE NOTATION

Analyses shzll also be performed following SHUTDOWN, STARTUP, or a THERMAL POWER
change exceeding 15% of the RATED THERMAL POWER within a 1-hour period if 1) analysis
shows that the DOSE EQUIVALENT 1-131 concentration in the primary coolant has increased more
than a factor of 3; and 2) the noble gas activity monitor on the plant vent shows that effluent activity
has increased by more than a factor of 3. If the associaied noble gas ven! monitor is inoperable,
samples must be obtained as soon as possible. Analvses shall be performed within a four-hour period.
This requirement does not apply 1o the Fuel Building Exhaust.

Sampling and analyses shall aiso be performed at least once per 31 days when purging time exceeds
30 days continuous.

Samples shall be changed at Jeast 4 times a month and analyses shall be completed within 48 hours
after changing (or afier removal from sampler). When sampies collected for 24 hours are analyzed,
the corresponding LLDs may be increased by a factor of 10.

Tritium grab samplies shall be taken at least monthly 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 1o the sampled stream flow rate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with Requirements 3.1, 4.1 and 4.2
of the ODCM. '

The principal gamma emitiers for which the LLD specification applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54,
Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Cr-144 for particulate emissions.
This list does not mean that only these nuclides are 10 be detected and reported. Other peuks which
are measurabie and ide.tifiable, together with the above nuclides shall also be identified and reported
in the Semiannual Radioactive Effluent Release Report.
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TABLE 3-2

DISPERSION AND DEPOSITION PARAMETERS FOR LONG TERM RELEASES
AT THE SITE BOUNDARY

UNIT 1 UNIT 2 UNIT 3
DISTANCE X/Q b/Q DISTANCE X/Q b/Q DISTANCE X/Q b/qQ

DIRECTION (METERS)  (SEC/m’) (m?) (METERS) (SEC/m’) (m?) (METERS) (SEC/m’)  (m?)
N 1037 4.93E-06 9.24E-09 1318 3.85E-06 6.17E-09 1661 3.54E-06 4 . B6E-09
NNE 1057 . 14E-06 1.19€-08 1342 3.18E-06 7.93E-09 1693 2.86E-06 6.23E-09
NE 2206 2.84E-06 6.84E-09 2545 2.42E-06 5.34E-09 2756 2.21E-06 4. 65E-09
ENE 1967 2.51E-06 4. 43E-09 2206 2.22E-06 3.64E-09 2337 2.0BE-06 31.30E-09
E 1927 2.56E-06 3.24E-09 2163 2.27E-06 2.66E-09 2290 2.14E-06 2.41E-09
ESE 1967 2.61E-06 2.46E-09 2067 2.32E-06 2.11E-09 2023 2.37E-06 2.10E-09
SE 2049 3.56E-06 2.36E-09 2101 3.47E-06 2.26E-09 2256 3.24E-06 2.00E-09
SSE 2730 31.8B0E-06 1.58E-09 3026 3.43E-06 1.32E-09 2786 3.72E-06 1.52E-09
s 3006 5.07E-06 1.78E-09 2699 5.16E-06 1.97E-09 2346 5.90E-06 2.51E-09
S5W 2258 6.52E-06 3.20E-09 1836 7.90E-06 4.56E-09 1607 8.91E-06 5.73E-09
sW 1487 7.47E-06 5.65E-09 1208 7.72E-06 6.8BE-09 1057 8.6BE-06 8.61E-09
WSW 1251 4,52E-06 5.93E-09 1014 5.55E-06 8 .44E-09 889 5.34E-06 8.83E-09
W 1225 4.73E-06 9.49E-09 993 5.86E-06 1.34E-08 871 6.72E-06 1.67E-08
WNW 1244 3.76E-06 6.76E-09 1010 4.67E-06 9.60E-09 885 5.37E-06 1.19€-08
NW 1254 31.41E-06 5.87E-09 1191 3.62E-06 6.40E-09 1045 4,17E-06 7.98E-09
NHW 1069 3.70E-06 7.26E-09 1342 2.85E-06 4.87E-09 1561 2.93E-06 4. 58E-09

Reference: Distances are from the PVNGS ER-OL, Table 2.3-33. Dilspersion and Deposition parameters arc from a
September, 1985, calculation by NUS Corporation based on 9 years of meteorologleal data; NUS Corporation
letter NUS-ANPP-1386, dated October 4, 1985,
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DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS

TABLE 3-3

Reference: Regulatory Guide 1.109, Table B-1.

Whole Body Skin Gamma Air Beta Air
Dose Factor Dose Factor Dose Facior Dose Factor
K L M N;

Radionuclide mrem-m’ mrem-m’ mrad-m’ rad-m’

yr-uCi yi-pCi yr-pCi yr-pCi
Kr-83m 7.56E-02 1.93E+01 2.88E +72
Kr-85m 1.17E+03 146E+03 1.23E+03 1.97E+4u3
Kr-85 1.61E+01 134E+03 1.72E+01 1.95E+03
Kr-87 S92E+03 9.73E+03 6.17E+03 1L.O3E+04
Kr-88 147E+04 237E+03 1.52E+04 293E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.OGE+04
Kr-90 1.56E+04 729E+03 1L63E+04 7.83E+403
Xe-13Im 9.15E+01 4.76E+02 1.56E+02 1L.11IE+03
Xe-133m 251E+02 984E+02 327E+02 1.48E+03
Xe-133 284E+02 3.06E+02 3S3E+02 1.0SE+03

- Xe-135m 3.12E+03 7.11E+02 3.36E+03 73%E+02

Xe-135 181E+03 1.86E403 1.92E+03 246E413
Xe-137 1.42E+03 1L2E+(4 151E+03 1.27E+u3
Xe-138 883E+03 4.13E+03 921E+03 4.75E+03
Ar-dl 884E+03 269E+03 930E+03 3.28E+03
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P, Values for the Inhalation

Table 3-4

sthway (mrem/yr/pCi/w?)

WUl

H-3
CR-51
MN-54
FE-59
CO-58
C0-60
ZN-65
SR-89
SR-90
ZR-95
SB-124
1-131
1-133
Cs-134
Cs-137
BA-140
CE-141
CE-144

TEEN
TEEN
TEEN

TEEN
TEEN

TEEN
TEEN
TEEN
TEEN
CHILD
CHILD
TEEN
CHILD
TEEN
TEEN
TEER

Igan

o]

LIVER
LUNG
LUNG
LUNG
LUNG
LUNG
LUNG
LUNG
BONE
LUNG
LUNG
THYROID
THYROID
LIVER
BONE
LUNG
LUNG
LUNG

8.72E+06
1.24E406
2_42E+06
1.0BE+08
2.6%9E+06
3.83E+06
1.62E+07
3.85E+06
1.13E+06
9_07E+05
2.03E+06
6.14E405
1.34E+07

5
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.2 Requirements: Secondary System Liquid Waste Discharges To Onsite Evaporation Ponds -

Concentration

The concentration of radioactive material discharged from secondary svsiem liguid waste 10 the onsite
evaporation ponds shall be limited 10 the lower limit of detectability (LLD) defined as 5.0E-07 uCi/ml
for the principal gamma emitters or 1.0E-06 4Ci/ml for I-131.

Applicability: MODES 1, 2, 3, and 4.

Action:

When any secondary system liquid waste discharge pathway concentration determined in accordance
with the surveillance reguirements given below exceeds the specified LLD, divert that discharge
pathway 10 the liquid radwaste system without delay.

321 Surveillance Requirements:

a. Radioacuve liquid wastes collected in the chemical waste neutralizer tank shall be sampled
and anaivzed prior 10 their baichwise discharge 10 the onsite evaporauon pond in
accordance with the sampling and analysis program specified in Table 3-5.

b. With the concentration of radioactive material in the chemical wasie neutralizer lank
exceeding the specified LLD, sample and analyze other secondary svsiem discharge pathways
in accordance with 'he sampling and analysis program specified in Table 3-5.

3.22 Impiementation of the Requirements:

This requirement is implemented by station manual procedures.

29 ODCM Rev. 5



TABLE 3.5

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT

|
|
|
|
|
I
! SECONDARY SYSTEM MINIMUM TYPE OF OF DETECTION
‘ LIQUID RELEASE SAMPLING ANALYSIS ACTIVITY (LLD)*
% PATHWAY FREQUENCY _ FREQUENCY ANALYSIS Liimt
} A. Batch discharges®
| 1. Chemical Waste P P Principal Gamma 5.0E07
| Neutralizer Tank Each Each Emitters
| Baich Baich
; I-131 1.0E-06
| 2 Sicam Generator r P Principal Gamma 5.0E-07
Blowdown Low Each Each Emitters ©
TDS Sump* Baich Baich
I-131 1.OE-06
I 3. Condensate P P Principal Gamma 5007
Polishing Low Each Each Emitiers *
TDS Sump* Batch Baich
1-131 1.0E-06
B. Continvous Releases*
1. Turbine Building D D Principal Gamma S.0E-07
' Sump*® Grab Grab Emitters
‘ Sample Sample
I-131 1 OE-06
| 2 Condenser Area D D Principal Gamma SVE-07
Sumps® Grab Grab Emiters ¢
Sampie Sample
I-131 1.UE-06

e —

the LLD.

30

Sampling and analvsis for pathwzys 2 and 3 under batch discharges and 1 and 2 under continuous
releases are required only when concentration for chemical waste neutralizer 1ank pathwav exceeds

ODCM Rev. §



—————— — — — — ———. —— — ——. S——— — —. —— — — — —

- — —— —— ——— — —— ——— —— — —— ——

&

n

o

CONTROLLED DOCUMENT

Table 3-5 (Continued)
ABLE NOTATION
The LLD is defined as the smaliest concentration of radioactive material in a sample that will vield
a net count, above system background, that will be detected with 93% probability with only 5%
probability of falsely concluding that a2 blank observation represents a "real” signal.

For a particular measurement system which may include radiochemical separation:

466 s,
LLD =

E*V*22E6*Y *exp(-AAt,
Where:

LLD is th: *a priori* lower limit of detection as defined above as microcuries per unit mass or
volume,

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

E is the counting efficiency as counts per disintegration,

V is the sampie 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 is the elapsed time between midpoint of sample collection 2nd time of counting.
Typical values of E, V, Y, and At shouid be used in the calculation.

It should be recognized that the LLD is defined as an 2 priori (before the fact) limit representing the

capability of 2 measurement system and not as an a posieriori (after the fact) limit for a particuiar
measurement.

A batch release is the discharge of liguid wasies of a discrete volume. Prior sampling for analyses,
each batch shall be isolated, and then thoroughly mixed 10 assure representative sampling.

The principal gamma emitters for which the LLD specificaion applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, and Ce-141. Ce-144, shall
also be measured, but with an LLD of S.0E-06. This list does not mean that only these nuclides are
1o be considered. Other gamma peaks that are identifiable, 1ogether with those of the above nuclides,

shall also be analyzed and reported in the Semiannual Radivactive Effluent Release Report pursuant
10 Specification 6.9.1.8.

A continuous release is the discharge of liquid wastes of a nondiscrete volume, e.g., from a volume
of a system that has an input flow during the continuous relcase.
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40 Gaseous & Liguid EMuents - Dose

«4.1 Requirements: Noble Gases

The air dose due 10 noble gases released in gaseous effluents, from each reactor unit 10 areas at and
bevond the SITE BOUNDARY (see Figure 6-4 and 6-5) shall be limited 10 the following:

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

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

Applicability: At all times.
Action:

With the calculated air dose from radioactive noble gases in gaseous effluents exceeding any of the
above limic, prepare and submit to the Commission within 30 days, pursuant 10 Technical
Specificati.  ~ 9.2, a Special Report that identifies the cause(s) for exceeding the limit(s) and defines
the corrective actions that have been taken 10 reduce the releases and the proposed corrective actions
10 be taken 10 assure that subsequent releases will be in compliance with the above limits.

4.1.1 Surveillance Reguirements:

a. Cumulative dose contributions for the current calendar quarter and current calendar vear
for noble gases shall be determined in accordance with the methodology contained in
Section 4.1.2 at Jeast once per 31 days.
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4.1.2 Implementation of the Requirement: Noble Gas
The air dose in unrestricted areas hevond the site boundary due to noble pases released
gaseous effluents from each unit dunng any specified time period shall be determined by the
following equations:
For gamma radiation:

Dy, = (I7E08) T (M) (XQur(Q)) (1)

For beta radiation:

D&, = (IE08) T [(N) XQuwelQ)] ()
Where:
M = the air dose factor due 10 gamma emissions for each identified noble gas

radionuclide i, in mradAr per 4Cim’ from Table 3-1.

N, = the air dose factor due to beta emissions for each identified nobie gas
radionuclide i, in mradAr per Ci/m’ from Tabie 3-1.

(XQyurr = the highest calculated annual average dispersion parameter, in sec/m’,
at the site boundary for the particular unit, from Table 3-2.

=  7.47E-06 from Unit |
=  7.90E-06 from Unit 2
= 851E-06 from Unit 3

Dy, = the total gamma air dose, for the particular unit, in mrad, duc 10 nobie
gases released in gaseous effluents for a specified time period at the
SITE BOUNDARY.

DB, = the total beta air dose, for the particular unit, in mrad, due 10 nobie
gases released in  gaseous effluents for a specified ume period at the
SITE BOUNDARY.

Q, = the integrated release, from the parucular unit, in xCi, of euach
identified noble pas radionuclide i, in gascous effluents for a specified
time penod.

3.17E-08 = the inverse of seconds in a year (yr/sec).

The cumulative gamma air dose and beta air dose for a quarterly or annual evaluation shall

be based on the calculated dose contribution from each specified time period occurring during
the reporting time period.
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4.2 Reguirement: lodine - 131, lodine-133, Tritium, and All Radionuclides in Particulate Form With

Hall-Lives Greater Than 8 Days

The dose 10 2 MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with haif-lives greater than § dayvs in gaseous effluents released, from
each reacior unit, 10 areas at and beyond the SITE BOUNDARY (see Figures 6-4 and 6-5) shall be
limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrems to any organ and,
b. During anv calendar year: Less than or equal to 15 mrems to any organ.
Applicability: At all times.
Action:
With the calculated dose from the release of iodine-131, iodine-133, 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 1o the Commission within 30 days, pursuant 10 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 10 reduce the reieases and the proposed corrective actions 1o be taken
10 assure that subsequent releases will be in compliance with the above limits.
4.21 Surveillance Requirements:

a. Cumulative dose contributions for the current calendar quarter and current calendar ycar

for iodine-131, iodine-133, tritium, and radionuclides in particulate form with hulf-lives

greater than 8 days shall be determined in accordance with the methodology and parameterns
contained in Section 4.2.2 at least once per 31 days.
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422 Implem=ntation of the Reguirement

The organ dose 10 an individual from 1-131, 1-133, tritium, and ali radionuclides in particulate
form, with half-lives greater than eight days, in gaseous effluents released 1o unrestricted areas
from each reactor unit is calculated using the following expressions:

D. - (3.17E-08) T [T, (Ry W) (Q)] (3-3)
Where:
2, = the total accumulated organ dose from gaseous effluents for a particular

unit, 1o 3 MEMBER OF THE PUBLIC, in mrem, at the SITE
BOUNDARY or at the controlling location.

Q = the quantity of radionuclide i, in uCi, released in gaseous effluents from
a particular unit.

R, = the dose factor for each identified radionuclide i, for pathway k (for the
inhalation pathway in mremAT per pCi/m’ and for the food and ground
plane pathways in m’ - mremAT per pCi/sec, except H-3, which has units
of mremAr per pCi/m) at the controlling location. The R,'s for each
age group are given in Tabies 4-1 through 4-15.

3.17E-08 = the inverse of seconds per year (yr/sec).

& = the highest annual average dispersion or deposilion paramcicr Jor ihe
particular unit, used for estimating the dcse at the site boundary ur 10
a MEMBER OF THE PUBLIC at the controlling location iur the
particular unit.

= (X/Q) ywm in sec/m’ for the inhalation pathway and for all tritium
calculations, for organ dose at the site boundary, from Table 3-2

=  747E-06 from Unit ]
=  7.90E-06 from Unit 2
= 8.91E-06 from Unit 3

= (X/Q)ynm, in sec/m® for the inhalation pathway and for all tritium
calculations, for organ dose at the controlling location, from Table 4-16.

=  292E.06 from Unit 1
=  219E-06 from Unit 2
=  231E-06 from Unit 3

= (D/Q)ywm in m*, for the food and ground plane pathways, for organ
dose at the site boundary, from Table 3-2.

= 1.19E-08 from Unit 1

=  1.34E-08 from Unit 2
= 1.67E-08 from Unit 3
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= (D/Q)ynr in m*, for the food and ground plane pathways, for organ

dose at the controlling location, from Table 4-16.

=  325E.09 from Unit 1
=  3.88E-10 from Unint 2
=  4.21E-10 from Unit 3

Residences, vepetable gardens and milk animals located within § miles of the site will be
identified during the annual land use census. The controlling pathway and iocation will be
identified and will be used for all MEMBER OF THE PUBLIC dose evaluations.

The R, values were calculated in accordance with the methodologies in NUREG-0133. The

following site specific information was used 1o calculate R

The length of the grazing season for milk animals (f,).
Ref ER-OL, Section 21343

The length of the grazing season for meat animals (f)).
Rel ER-OL, Section 2.13.4.4

The fraction of daily feed derived from pasture
while on pasture for milk animals ().
Refl. ER-OL, Section 2.1.3.4.3

The fraction of daily feed derived from pasture
while on pasture for meat animals (£,).
Ref. ER-OL, Section 2.1.3.43

The fraction of year vegetables are grown, (f) approximation.
Ref. ER-OL, Section 2.1.3.4, Table 2.1-8.

The annual absolute humidity (g/m”), H,
Ref. UFSAR, Table 2.3-16

Valve
0.75

0.25

0.35

0.05

0.667
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4.3 Reguirements: Gaseous Radwaste Treatment

The GASEOUS RADWASTE SYSTEM and the VENTILATION EXHAUST TREATMENT
SYSTEM shall be used 1o reduce radicactive materials in gaseous waste prior to their discharge when
the projected gascous effluent air doses due 1o gaseous eflluent releases, from each reactor unit, from
the site (see Figures 6-4 and 6-5) when averaged over 31 davs, would exceed 0.2 mrad for gamma
radiation and 0.4 mrad for beta radiation. The VENTILATION EXHAUST TREATMENT
SYSTEM shall be used 10 reduce radioactive malerials in gaseous waste prior to their discharge when
the projected doses due o paseous effluent releases, from each reactor unit, 1o areas at and beyond
the SITE BOUNDARY (see Figures 6-4 and 6-5) when averaged over 31 days would exceed 0.3 mrem
1o any organ of a MEMBER OF THE PUBLIC.

Applicability: At all times:

Action®

With radicactive gascous waste being discharged without treatment and in excess of the above limits,
prepare and submit to the Commission within 30 days, pursuant 1o Technical Specification 6.9.2, a
Special Report which inciudes the following information:

a. Identification of the inoperable equipment or subsystems and the reason for inoperability,

b. Action(s) taken 10 restore the inoperable equipment 1o OPERABLE status, and

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

43.1 Surveillance Requirements:

a. Doses due 10 gaseous releases from the site shall be projecied at least once per 31 days, in
accordance with the methodology and parameters in Section 4.3.2.

4321 Implementation of the Requirement

Where possible, consideration for expected operational evolutions (i.e., outages, eic.) should
be taken in the dose projections.

Dose Projection- Noble Gases
The air dose, in mrads for the current quarter is determined using the methodology described

in Section 4.1.2. This information is used 1o determine an air dose projection for the next 31
days using the following equations:
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For gamma radiation:

3l davy =

For beta radiation:

31days =
Where:

Dy qu =
DB qur =
Tqtr =
31 =
3ldayy =
31 day B =
CDy =
CDs =

(Dy qu/Tqtr) 31 + CDy (4-4)

(DB qu/Tqir) 31 + CDB (4-5)

the total gamma air dose due 10 noble pases released in gaseous
effluents for the current quarter, in mrads, at the site boundary.

the to1al beta air dose due to noble gases reieased in gaseous effluents
for the current quarter, in mrads, at the site boundary.

the time period, in days, over which Dy gir and DB gtr were integrated.
the number of days over which the dose projections are made.

the 31 day projecied gamma air dose due 10 noble gases reieased in
gaseous effluents, in mrads, at the site boundary.

the 31 day projecied beia air dose due 1o noble pases released in
gaseous effuents, in mrads, at the site boundary.

any current or projected gamma air dose, in mrads, due 10 noble pases
reieased in gaseous effluents, which could have 2 significant impact on
31 dav y.

any current or projected beta air dose, in mrads, due 10 nobile gases

released in gaseous effluents, which could have a significant impact on
31 day B.
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Dose Projection - 1-131, 1-132, tritium, and all radionuclides in particulate form with half-lives
greater than eight éavs
The organ dose, in mrem, for & particular unit, for the current quarter is determined using the

methodology described in Section 4.2.2 of this manual. This information is used 10 determine
an organ dose projection for the next 31 days using the following equation:

31day, = (D, qu/Tqir)31 + CD, (+-6)
where:
D, qu = the total organ dose from a particular unit due to §-131, I-133, tritium,

and all radionuclides in particulate form with haif-lives greater than
eight days, released in gaseous effluents for the current quarter, in

mrem.
Tatr = the time period, in days, over which D gtr was integrated.
31 = the number of days over which the dose projections are made.

31 day, = the 31 day projected organ dose, in mrem, from a particuiar unit.

CD, = any current or projecied organ dose for a particular unit, in mrem,
which could have a significant impact on 31 day,.

>

|
|
|
|
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R: DOSE CONVERSION FACTORS FOR THE GROUNI

SUCLIDE T, BRODY SKIN

H-3 0.00E+00 ©.0CE+00
CR-51 4 . 66E+06 5.51E+D6
MN-54 1.39E+09 1.63E+09
FE-59 2.73E+08 3.21E+08
CO-58 3.79E+08 4 .4L4LE+D8
C0-60 2.15E+10 2.53E+10
ZN-65 7.47E+08 B.59E+08
SR-89 2.16E+04 2.51E+04
SR-90 0.00E+00 0.00E+00
ZR-95 2.L5E+08 2.B4E+08
SB-124 5.9BE+08 6.90E+08
1-131 1.72E+07 2.0SE+07
1-133 2.45E+06 2.9BE+06
CsS-134 6.8B6E+09 B.00E+09
€s-137 1.03E+10 1.20E+10
BA-140 2.05E+07 2.35E+07
CE-141 1.37E+07 1.54E+07
CE-144 6.95E+07 B.0&4E+07

TABLE 4-1
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CONTROLLED DOCUMENT

TABLE &4-2
Ri DOSE CONVERSIONK FACTORS FCOR THT VECETATION PATHWAY - ADULT RECIPTOR
NUCLIDE BONE LIVER T.BODY THYROID __ KIDNEY LINe GI-1LI
H-3 0.00E+00 2.87E+03 2.B7E+03 2.B7E+03 2.B7E+03 2.B7E+03 2.B7E+03
CR-51 0.00E+00 O.00E+D0 & .00E+04 2.39E+04 B8.B2E+03 5.31E+D4 1.01E+07
| MN-54 0.00E+00 2.97E+08 5.66E+07 0.00E+00 B.83E+07 0.00E+00 9.0SE+08
1 FE-59 1.14E408 2.6BE+08 1.03E+08 0.00E+00 0.00E+00 7.49E+07 B.93E+08
| CO-58 0.00E+0C 2.84E+07 6.38E+07 0.00E+00 0.00E+00 0.00E+00 5.76E+08
{ C0-60 0.00E+00 1.59E+08 3.51E+08 0.00E+00 0.00E+00 0.00E+00 2.99E+09
| ZN-65 3 QOE+08 9.56E+08 4.32E+08 0.00E+00 6.39E+08 0.00E+00 6.02E+08
| SR-89 9.08E4+09 0.00E+00 2.61E+08 O0.00E+00 0.00E+00 0.00E+00 1.46E+09
| SR-90 5_76E+11 O0.00E+00 1.41E+11 0.00E+00 0.00E+00 0.00E+00 1.67E+10
| ZR-95 1.0BE+06 3.47E+05 2.35E+05 O0.00E+00 5.45F+05 0.00E+00 1.10E+09
| sB-124 9.53E+07 1.B80E+06 3.78E+07 2.31E+05 0.00E+00 7.42E+07 2.71E+09
| 1-131 5_4OE+07 7.85E+07 &.S0E+07 2.57E+10 1.35E+08 0.00E+00 2.07E+07
| 1-123 1.39E+06 2.42E+06 7.38E+05 3.56E+08 4.22E+06 0.00E+00 2.17E+06
Cs-134 L 4LLE+09 1.06E+10 B.64E+09 0.00E+00 3.42E+09 1.13E+09 1.85E+08
| €cs-137 6 06E+09 B.29E+09 5.43E+09 0.00E+00 2.81E+09 9.36E+08 1.60E+08
BA-140 9 43E+07 1.19E+05 6.18E+06 O0.00E+00 4.03E+04 6.78E+04 1.94E+08
| CE-141 1.73E+05 1.17E+05 1i.33E+04 0.00E+00 5.44E+04 0.00E+00 4 LBE+OB
CE-144 3.12E407 1.30E+07 1.67E+06 0.00E+00 7.73E+06 0.00E+00 1.05E+10
\
\
|
l
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CONTROLLED DOCUMENT

TABLE &-4
R{ DOSE CONVERSION FACTORS FOR THE VECET TION PATHVAY CHILD RECEPTOR
| NUCLIDES _ BONE 1LIVER T BODY  THYROID  RIDNEY LUNG G1-111
|
| H-3 0.0DE+00 5.23E+03 5.23E+03 5.23E+03 5.23E+03 5.23E+03 5 .23E+03
CR-51 0 OOE+00 0.00E+00 1.08E+05 6.02E+04 1.64E+04 1.10E+05 5. 75E+06
MN- 54 0. 00E+00 6 49E+08 1.73E+08 0.00E+00 1.B2E+08 0.00E+00 S 45E+08
FE-59 3 79£+08 6.13E+08 3.05E+08 0.00E+00 0.00E+00 1.78E+08 6.38E+08
co-58 0 0OE+00 6.21E+07 1.90E+08 0.00E+00 0.00E+00 0.00E+00 3.62E+08
€0-60 0 O0E+00 3.70E+08 1.09E+09 O0.00E+00 0.00E+00 0.00E+00 2.0SE+09
ZN-65 2 93E+08 2.11E+09 1.31E+09 0.00E+00 1.33E+09 0.00E+00 3.71E+08
SR-89 3 44E+10 0.00E+00 9.83E+08 0.00E+00 0.00E+00 0.00E+00 1.33E+09
SR-90 1 29E+12 0.00E+00 3.09E+411 0.0OE+00 0.00E+00 0.00E+00 1.64E+10
| ZR-95 3 775406 B8.17E+05 7.27E+05 0.00E+00 1.17E+06 0.00E+00 8.52E+08
SB-124 3 385408 4,39E+06 1.19E+08 7.47E+05 0.00E+00 1.BBE+0S 2.12E+09
1-131 S 95£407 1.00E+08 5.68E+07 3.31E+10 1.64E+08 0.00E+00 8.90E+06
1-133 5 365406 2.91E406 1.10E+06 5.41E+08 &.85E+06 0.00E+00 1.17E+06
) cs-134 1 578410 2.57E+10 5.43E+09 0.00E+00 7.98E+09 2.B6E+09 1.39E+08
| €s-137 5 34E+10 2 .24E+10 3.31E+09 0.00E+00 7.31E+09 2.63E+09 1.40E+08
‘ BA-140 2 20E+08 1.93E+0S 1.28E+07 0.00E+00 6.27E+04 1.15E+05 1.11E+08
CE-141 6 1SE40S 3.07E405 4.5SE+04 0.0OE+00 1.34E+05 0.00E+00 3.-B3E+08
CE-14b 1 24E+08 3 .B9E+07 6.62E406 0.00E+00 2.15E+07 0.00E+00 1.01E+10
\
)
|
|
\
|
|
\
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Ri DOSE

TABLE 4-5

CONVERSION FACTORS FOR THE GRASS-COW-MEAT PATHWAY

- ADULT RECEPTOR

NUCLIDE BONE LIVER 1. BODY IEROID  KIDNEY LUNG 1-1di
H-3 0.00E+00 &4.33E+02 &.33E+02 &.33E+02 4.33E+02 &.33E+02 4.33E+02
CR-51 0.00E+00 O.0UE+00 3.44E+02 2.06E+02 7.5B8E+01 4.57E+02 B.63E+04
MN-54 0.00E+00 2.71E+06 5.18E+05 0.00E+00 B.08E+05 C.OO0E+00 B. 31E+06
FE-59 2 60E+07 6.11E+07 2.34E+407 0.00E+00 OC.00E+00 1. 71E+07 2.04E+08
CO-58 0.00E+00 2.B4E+06 6.36E+06 0.00E+00 0.00E+00 O. OCE+00 5.75E+07
C0-60 0.00E+00 2.61E+07 5.76E+07 0.00E+00 0.00E+00 O. O0E+D0 & .90E+08
ZN-€5 9.97E407 3.17E+08 1.43E+08 0.00E+00 2.12E+08 0. OOE+00 2.00E+08
SR-B9 3 _41E+07 0.00E400 9.79E+05 0.00DE+00 0.00E+00 0.OOE+00 5.47E+06
SR-%90 4_4L3E+09 0.00E+00 1.09E+09 0.00E+00 0.00E+00 O. OOE+00 1.2BE+0D8
ZR-95 2.6BE+05 B.SBE+04 5.81E+04 0.00E+00 1.35E+05 0.00E+00 2.72E+0B
$B-124 2.67E+06 5.05E+04 1.06E+06 6.4BE+03 0.00E+00 2. 0BE+06 7.59E+07
1-131 1.36E405 1.94E+05 1.11E+05 6.37E+07 3.33E+405 0.00E+00 5. 13E+06
1-133 4.S6E-03 7.94E-03 2.42E-03 1.17E+00 1.39E-02 0.00E+00 7.14E-03
Cs-134 2.17E+08 5.17E+08 &.23E+08 O0.00E+00 1.67E+08 5.56E+07 9. 05E+06
Ccs-137 3.11E+08 &4.25E+08 2.78E+08 0.00E+00 1.44E+0B &.79E+07 8.22E+06
BA-140 4.35E+05 5.46E+02 2.85E+04 0.O0E+00 1.B86E+02 3.13E+02 8 .95E+05
CE-141 8 _B7E+02 6.00E+02 6.80E+01 0.00E+00 2.79E+02 0.00E+00 2:29E+06
CE-144 4.23E405 1.77E+05 2.27E+04 0.DOE+00 1.05E+05 0.00E+00 1.43E+08
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CONTROLLED DOCUMENT

TABLE 4-6

Ri DOSE CONVERSION FACTORS FOR THE GRASS-COW-MEAT PATHWAY - TEEN RECEPTCR

NUCLIDE RONE LIVER T.BODY HYROID _ KIDNEY LURG Gl~1r1
H-3 0D.00E+00 2.58E+02 2.58E+02 2.5BE+02 2.58E+02 2.5BE+02 2.5BE+02
CR-51 0.00E+00 O.COE+00 2.75E+02 1.53E+02 6.03E+01 3.93E+02 4.62E+04
MN-54 0.00E+00 2.07E+06 &.11E+05 O.00E+00 6.1BE+05 O0.00E+00 &.25E+06
FE-59 2.08E+07 &.BSE+07 1.87E+07 0.0DE+00 O0.00E+00 1.53E+07 1.15E+08
C0-58 0.00E+00 2.19E+06 5.04E+06 O©.00E+00 0.00E+00 0.00E+00 3.02E+07
C0-60 0.00E+00 2.03E+07 &.56E+07 O0.00E+00 0.00E+00 O.00E+00 2.64E+0B
ZN-65 7.01E+07 2.43E+08 1.14E+08 O.00E+00 1.56E+08 O.00E+00 1.03E+O8
SR-89 2.8BE+07 0.00E+00 B.24E+05 O0.0CE+00 O0.00E+00 O.00E+00 3.43E+D6
SR-%0 2.87E+09 ©.00E+00 7.08E+08 O0.00E+00 O0.00E+00 O0.O00E+00 B8.05E+07
ZR-95 2.14E405 6.76E+04 4. 65E+04 0.00E+00 9.93E+04 O.00E+00 1.56E+08
SB-124 2.1BE+06 4.02E+04 B.52E+05 &4.95E+03 0.00E+00 1.91E+06 4 4OE+07
I-131 1.13E+05 1.5BE+05 8.49E+04 &4.61E+07 2.72E+05 O0.00E+00 3.13E+04
1-133 3.82E-03 6.4BE-03 1.98E-03 9.04E-01 1.14E-C2 0.00E+00 &.90E-03
Cs-134 1.73E+08 4.07E+08 1.89E+08 O.O0E+00 1.29E+08 & .S4E+07 5.06E+06
€s-137 2.58E+08 3.43E+08 1.20E+08 O.00E+00 1.17E+08 & . S54E+07 4 BBE+06
BA-140 3.59E+05 &4 .4OE+02 2.31E+04 O.00E+00 1.4SE+02 2.96E+02 5.54E+05
CE-141 7.45E+02 &.97E+02 5.71E+01 O0.00E+00 2.34E+02 0.00E+00 1.42E+06
CE-144 3.56E+05 1.47E+05 1.91E+04 O0.O00E+00 8.80E+04 O.00E+00 B8.96E+07
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TABLE 4-7
Ri DOSE CONVERSION FACTORS FOR THE CRASS-COW-MEAT PAT WAY - CHILD RECEPTOR
FUCLIDES RONE 1IVER I1.B50DY THSROID  KIDNEY LURG Cl-1Ll
8-3 0.00E400 3.12E+02 3.12E+02 3.12E+02 3.12E+02 3.12E+02 3.12E+02
CR-51 0.0DE+00 0.00E+00 &4.29E+02 2.3BE+D2 6.51E+401 &4.35E+02 2.2BE+04
MN-54 0.00E+00 2.37E+06 6.31E+05 0.00E+00 6.64E+05 0.00E+00 1.99E+06
FE-59 2 §8E+07 5.96E407 2.97E+07 0.00E+00 O0.00E+00 1.73E+07 6. 20E+07
Co-58 0.00E+00 2.55E+06 7.82E+06 0.00E+00 O.0DE+00 O.00E+00 1.49E+07
CO0-60 0.00E+00 2.40E+07 7.09E+07 0.00E+00 0.00E+00 0.00E+00 1.33E+08
IN-65 1.055408 2.80E+08 1.74E+08 O0.00E+00 1.77E+08 O.00E+00 &4.92E+07
SR-89 5 _4SE+07 0.00E+00 1.56E+06 0.00E+00 0.00E+00 0.00E+00 2.11E+06
SR-90 1.70E+09 ©0.0DE+00 9.39E+08 0.00E+00 0.00E+00 O0.00E+00 &.99E+07
ZR-95 3_81E405 B.36E+04 7.45E+04 0.00E+00 1.20E+05 0.00E+00 8.73E+07
SB-124 3.05E406 5.12E+04 1.3BE+06 B.72E+03 O©.00E+00 2.19E+06 2.47E+07
1-131 2.09E+05 2.11E+05 1.20E405 6.96E+07 3.46E+05 O0.00E+00 1.B7E+D4
1-133 7.098-03 B.77E-03 3.32E-03 1.63E+00 1.46E-02 0.00E+00 3.53E-03
Cs-134 3.05E+08 5.00E+08 1.06E+08 0.0DE+00 1.S55E+08 5.56E+07 2.70E+06
Cs-137 4.75E+08 4.SSE+08 6.71E+07 0.00E+00 1.4BE+08 5.33E+07 2.B5E+06
BA-140 6.63E+05 5.B81E+02 3.B87E+04 O0.00E+00 1.89E+02 3.46E+02 3.36E+05
CE-141 1.40E+03 6.99E+02 1.04E+02 0.00E+00 3.07E+02 0.00E+00 8:72E+05
CE-144 6.72E+05 2.11E+05 3.58E+04 0.00E+00 1.17E+05 O0.00E+00 5.49E+07
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CONTROLLED DOCUMENT

TABLE 4-8
Ri DOSE CONVERSION FACTORS FOR THI CRASS-COW-MILK PATHWAY - ADULT RECEPTOR
NUCLIDE BONE LIVER T.50DY  THYROID _ KIDNEY  1UNC Gl-LLI
H-3 0.00E+00 1.02E+03 1.02E+03 1.02E+03 1.02E+03 1.02E+03 1.02E+03
CR-51 0.00E+00 ©0.00E+00 6.28E+03 &4.95E+03 1.62E+03 1.10E+04 2.0BE+06
MN- 54 0.00E+00 3.99E+05 7.61E+05 0.0DE+00 1.19E+06 O0.00DE+00 1.22E+07
FE-59 S.69E+06 2.2BE+07 B.73E+06 0.00E+00 0.00E+00 6.36E+06 7.59E+07
CO-58 0.00E+00 1.74E+06 3.90E+06 0.00E+00 0.00E+0D0 0.00E+00 3.53E+07
C0-60 0.00E+00 B8.41E+06 1.85E+07 0.00E+00 0.00E+00 O0.00E+00 1.58E+08
ZN-65 6.34E+08 2.02E+09 9.12E+08 0.00E+00 1.35E+09 0.00E+00 1.27E+09
SR-89 4.90E+08 0.00E+00 1.41E+07 0.00E+00 0.00E+00 O0.00E+00 7.86E+07
SR-90 2.43E+10 0.0DE+00 5.96E+09 0.00E+00 0.00E+00 0.00E+00 7.02E+08
ZR-95 3.39E+02 1.09E+02 7.37E401 0.00E+00 1.71E+02 0.00E+00 3.45E+05
SB-124 9.11E+06 1.72E+05 3.61E+06 2.21E+04 0.00E+00 7.09E+06 2.59E+08
1-131 7.77E+07 1.11E+08 6.37E+07 3,64E+10 1.91E+08 0.00E+00 2.93E+07
1-133 1.02E406 1.77E+06 5.39E+05 2.60E+0B 3.08E+06 0.00E+00 1.S9E+06
CS-134 2.83E409 6.73E+09 5.50E+09 0.00E+00 2.1BE+09 7.23E+08 1.1BE+08
cs-137 3.83E+09 5.24E+09 3.43E+09 0.00E+00 1.78BE+09 5.91E+08 1.01E+08
BA-140 7.11E+06 B.93E+03 &.66E+05 0.00E+00 3.04E+03 5.11E+03 1.46E+07
CE-141 8.73E+403 5.90E+03 6.70E+02 0.00E+00 2.74E+03 0.00E+00 2.26E+07
CE-144 1.01E+06 &.21E+05 S.41E+04 0.00E+00 2.50E+05 O©.00E+00 3.41E+08
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TABLE 4-§9

Ri DOSE CONVERSION FACTORS FOR THE GRASS-COW-MILK PATHWAY - TEEN RECEPTOR

FUCLIDE BONE LIVER T .B0DY THXROID _ KIDREY LUNG GI-LLI
H-3 U.00E+00 1.33E+03 1.33E+03 1.33E+03 1.33E+03 1.33E+03 1.33E+03
CR-51 0.00E+00 O0.00E+00 1.45E+04 B.03E+03 3.17E+03 2.06E+04 2.43E+06
MN-54 0.00E+00 6.64E+06 1.32E+06 O0.00E+00 1.98E+06 O0.00E+00 1.36E+07
FE-59 1.69E+07 3.95E+07 1.52E407 0.00E+00 O0.00E+00 1.24E+07 9.33E+07
CO-58 0.00E+00 2.93E+06 6.76E+06 0.00E+00 O0.O0DE+00 O0.00E+00 4&.04E+07
CO-60 0.00E+00 1.42E+07 3.21E+37 0.00E+00 O0.00E+00 OC.00E+00 1.B6E+0B
ZN-65 9.74E+08 3.3BE+09 1.58E+09 0.00E+00 2.17E+09 O0.00E+00 1.43E+09
SR-89 9.03E+08 0.00E+0C 2.59E+07 0.00E+00 O0.00E+00 0.00£+00 1.08E+08
SR-90 3.43E+10 0.00E+00 B.4BE+09 0.00E+00 O0.O0OE+00 O0.00E+00 9.64E+O8
ZR-95 5.94E+02 1.87E+02 1.29E+02 0.00E+0C 2.75E+02 0.00E+00 4&.32E+05
SB-124 1.62E+07 2.99E+05 6.34E+06 3.69E+04 O0.0CE+00 1.42E+07 3.27E+O8B
1-131 1.41E+08 1.98E+08 1.06E+08 5.76E+10 3.40E+08 0.00E+00 3.91E+07
1-133 1.86E+06 3.15E+06 9.60E+05 4.39E+0B 5.52E+06 0.00E+00 2.3BE+06
Cs-134 4.91E+09 1.16E+10 5.36E+09 O0.O0E+00 3.67E+09 1.40E+09 1.44E+0B
€s-137 6.95E+409 9.24E+09 3.22E+09 0.00E+00 3.15E+09 1.22E+09 1.32E+08
BA-140 1.28E+07 1.57E+04 B8.27E+05 0.00E+00 5.33E+03 1.06E+04 1, 9BE+07
CE-141 1.60E+04 1.07E+04 1.23E+03 0.00E+00 S.03E+03 0.00E+00 3.06E+07
CE-144 1.86E+06 7.6BE+05 9.97E+04 0.00E+00 4.59E+05 0.00E+00 &.67E+0B
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CONTROLLED DOCUMENT

TABLE 4-10

Ri DOSE CONVERSION FACTORS FOR THE GRASS-COW-MILK PATHWAY - CHILD RECEPTOR

NUCLIDES BONE LIVER 1. BODY IHYROID _ KIDNEY URG GI-111
H-3 0.00E+00 2.09+03 2.09E+03 2.09E+03 2.09E+03 2.09E+03 2.09E+03
CR-51 0.00E+00 0.00E+0U0 2.95E+04 1.64E+04 4 .47E+03 2.99E+04 1.56E+06
MN-54 0.00E+0U 9.94E+06 2.65E+06 O.UDE+00 2.79E+06 O.O0E+00 8.34E+06
FE-59 2, 92E+07 €.35E+07 3.16E+407 0.00E+00 0.00E+00 1.B4E+07 6.61E+07
CC-58 0.00E+00 &.4BE+06 1.37E+07 O0.C3E+00 0.00E+00 O0.00E+00 2.61E+07
CO-60 0.00E+00 2.21E+07 6.52E+07 0.00E+00 0.00E+00 O0.00E+00 1.23E+08
ZN-65 1.918+09 5.09E+09 3.17E+09 O.O00E+00 3.21E+09 O.COE+00 &.95E+08
SR-89 2.23E+409 ©.00E+00 6.3BE+07 0.00E+00 0.00E+00 0.00E+00 B&.65E+07
SR-S0 S.B0E+10 0.00E+00 1.47E+10 0.00E+00 0.00E+00 0.00E+00 7.BlE+08
ZR-95 1.38E+03 3.03E+02 2.70E+02 O0.00E+00 &.34E+02 0.00E+00 3.16E+05
SB-124 3.BLE+07 4.99E+05 1.35E+07 B8.49E+04 0.00E+00 2.13E+07 2.41E+08
1-131 3.42E+08 3.44E+08 1.96E+08 1.14E+11 5.55E+08 O0.COE+00 3.06E+07
1-133 4.51E+06 S.S7E+06 2.11E+06 1.04E+09 9.-9E+06 0.00E+00 2.25E+06
Cs-134 1.13E+10 1.B6E+10 3.92E+09 O0.00E+00 5.76E+09 2.07E+09 1.00E+08
Cs-137 1.67E+10 1.60E+10 2.36E+09 0.00E+00 5.22E+09 1.B8BE+0% 1.00E+08
BA-140 3.10E+07 2.71E+04 1.81E+06 O0.00E+00 B8.83E+03 1.62E+04 1.57E+07
CE-141 3.94E404 1.97E+04 2.92E+03 0.00E+00 B8.62E+03 0.00E+00 2:45E+07
CE-144 4.57E+06 1.43E+06 2.44E+05 0.00E+00 7.94E+05 0.00E+00 3.74E+0B
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TABLE 4-11

S FOR THE GCRASS-COW-MILK PATHWAY

- INFANT RECEPTOR

FUCLIDE BONE LIVER 1.80DY THYROID _ RIDNEY LING Cl-11L1
H-3 0.00E+00 3.18E+03 3.1BE+03 3.1BE+03 3.1BE+03 3.1BE+03 3.18E+03
CR-51 0.00E+00 0.00E+00 &.67E+04 3.0SE+04 6.66E+03 5.93E+04 1.36E+06
MN-54 0.00E+00 1.85E+07 4.19E+06 O0.00E+00 &.10E+06 O.00E+00 6.79E+06
FE-59 7.32E+07 1.2BE+08 5.04E+07 O0.0CE+00 0.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>