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PALISADES NUCLEAR PLANT SEMTANNUAL
RADTOACTIVE EFFLUENT RELEASE REPORT

July - December 1991

This report provides information relating to radioactive effluent releases and
solid radioactive waste processing at the Palisades Nuclear Plant during the
period of July through December 1991. The report format is detailed in Plant
Technical Specification 6.9.3.1A. Palisades was off-line July 4 to July 8 and

July 13 and 14.

Palisades was on-line July 15 to December 9, then off-line from

December 10 to December 15, then on-line December 16 through December 31.

1. Supplemental Information

A.

Batch Releases

Information relating to batch release of gaseous and liquid .
effluents is provided in Table HP 10.5-1.

Abnormal Releases

None

Lower Limits of Detection (LLD’s) for gaseous and liquid effluents
is provided in Attachment 1.

Radioactive Effluent Monitoring Instrumentation:

1)

Liquid Radwaste System (RIA 1049)

Technical Specification 3.24.1.1(b) requires that when a
radioactive liquid effluent monitoring instrument channel
becomes inoperable, best efforts must be made to return the
instrument to operable status within 30 days and if
unsuccessful, report the incident in the next Semiannual
Radioactive Effluent Report. Technical Specification Table
3.24-1(la) further stipulates that radioactive effluent
releases may continue to be made with less than the required
amount of operable channels providing that at least two
independent samples of the tank’s contents are analyzed, and
at least two technically qualified members of the staff
independently verify the release rate calculations and
discharge valve lineup, otherwise the release of radioactive
effluent via this pathway must be suspended. On July 19, 1991
the Liquid Discharge Monitor (RIA 1049) was declared
inoperable due to an electronic failure of the ratemeter. The
self-checking feature of RIA 1049 detected an electronic
failure and displayed an error code. The I&C Technicians
tested/troubleshot RIA 1049 using input from I&C Engineering
and the vendor until 8/25/91. The cause of the failure was
not found because the failure was intermittent and acted
mechanical in nature rather than electronic. RIA 1049 was
sent to the vendor for testing/repair on 8/26/91. The vendor



repaired the ratemeter on 8/29/91 and returned it with a
failure report. This report stated that the failure of RIA
1049 was a conditional or intermittent firmware problem which
was due to the age of an EPROM or firmware. The firmware
problem was corrected and RIA 1049 was returned to service and
declared operational on September 11, 1991. During the period
of inoperability, all of the Technical Specification sampling
requirements as stated in Table 3.21-2(la) were met.

2) Condenser 0ff Gas System (RIA 0631)

Technical Specification 3.24.2.1(b) requires that when a
radioactive gaseous effluent monitoring instrument channel
becomes inoperable, best efforts must be made to return the
instrument to operable status within 30 days and if
unsuccessful, report the incident in the next Semiannual
Radioactive Effluent Report. Technical Specification Table
3.24-2(2a) further stipulates that radioactive gaseous
effluent releases may continue provided grab samples are taken
at least once per 12 hours and these samples are analyzed for
gross activity within 24 hours. On September 20, 1991 the
Condenser 0ff Gas Monitor (RIA 0631) was declared inoperable
due to an error code problem similar to that of RIA 1049
described above. The monitor was returned to the vendor where
they replaced the main board. On October 19 (prior to the
30-day reportability criteria) the monitor was returned to
service for observation purposes. After seven days with no
further problems the monitor was officially returned to
service on October 26, 1991. During the period of
inoperability, all of the Technical Specification sampling
requirements as stated in Table 3.24-2(2a) vere met. '

Both RIA 1049 and RIA 0631 have functioned properly since
repaired and have not exhibited any repeat electronic
failures.

Gaseous Effluents

Table HP 10.5-2 lists and summarizes all gaseous radioactive effluents
released during the reporting period. The unidentified beta was 1.5E-04%
of the total release.

Liquid Effluents

Table HP 10.5-3 lists and summarizes all liquid radioactive effluents
released during the reporting period. The unidentified beta was 4.2E-04%
of the total release.

Solid Waste

There were no solid waste shipments from July 1 to December 31, 1991.




Summary of Radiological Impact on Man

Potential doses to individuals and populations were calculated using
GASPAR and LADTAP computer program codes. The third and fourth quarter
values for curies released were input for each nuclide and summarized as
follows:

A.

The offsite air doses at the site boundary (0.48 SSE) due to noble
gases were 2.05E-04 millirad beta and 6.88E-05 millirad gamma for
the third quarter; and 2.71E-03 millirad beta and 9.07E-04 gamma for
the fourth quarter. The maximum noble gas offsite air dose to the
nearest residence (0.5 mi S) for beta occurred during the fourth
quarter, being 1.93E-03 millirads beta and for gamma during the
fourth quarter being 6.48E-04 millirads gamma.

The most restrictive organ dose to an individual in an unrestricted
area (based on identified critical receptors) from gaseous effluent
releases (tritium, particulate and iodine) was the child bone for
the third and fourth quarters. Doses were 1.65E-02 and 1.79E-02
millirem, respectively.

Integrated total body doses to the general population and average
doses to individuals within the population from gaseous effluent
release pathways to a distance of 50 miles from the site boundary
wvere: 8.36E-03 manRem and 7.93E-06 millirem for the third quarter;
and 1.02E-02 manRem and 9.68E-06 millirem for the fourth quarter.

The maximum total body dose to an individual in unrestricted water-
related exposure pathways was 6.20E-04 millirem (teenager) and
4.83E-04 millirem (adult) for the third and fourth quarters,
respectively. The maximum organ doses were 1.02E-03 millirem
(teenage liver) for the third quarter and 8.22E-04 millirem (teenage
bone) for the fourth quarter.

Integrated total body doses to the general population and average
doses to individuals within the population from liquid effluent
release pathways to a distance of 50 miles from the site boundary
wvere: 1.55E-03 manRem and 1.48E-06 millirem for the third quarter;
and 1.91E-03 manRem and 1.82E-06 millirem for the fourth quarter.

Process Control Program (PCP)

No changes were made to the Process Control Program.

Offsite Dose Calculation Manual (ODCM)

A.

B.

ODCM, Rev. 5
Safety Review for this revision.

The Offsite Dose Calculation Manual (ODCM) was revised to add an
Appendix regarding a request to retain soil in accordance with
10CFR20.302. This revision did not include any changes as a result
of land use, critical receptor, or GASPAR or LADTAP data changes.



As a result, these changes will not reduce the accuracy or
reliability of dose calculations or setpoint determinations.

Supplemental Information to the Palisades Semiannual From January - June
1991

A revision to the Palisades Nuclear Plant Semiannual Radioactive Effluent
Release Report for January - June 1991, Table HP 10.5-3, "Liquid Effluents
- Summation of All Releases" is being submitted due to a mathematical
error. In Table HP 10.5-3, Section D: Gross Alpha Radioactivity, change
first quarter 2.54E-06 to 3.52E-07.

In Table HP 10.5-3, "Liquid Effluents" change first quarter activities for
Strontium-89 to 4.21E-07, for Strontium-90 to 5.29E-06 and Net
Unidentified Beta to 4.09E-04 due to mathematical errors. Since the total
release summation of Sr-89, Sr-90 and Unidentified Beta in Curies remained
the same, and is input as Sr-90, these changes had no effect on the
radiological impact on man doses as documented in the January - June 1991
report.

Gaseous Effluent Table 10.5-1 and 10.5-2 were also revised to correct
quarterly header columns. Changes are marked in the right margin.



TABLE HP 10.5-1

PALISADES PLANT/SEMIANNUAL RADTOACTIVE
EFFLUENT RELEASE REPORT

BATCH RELEASES

July 1 to December 31, 1991

GASEQUS ’ Units 3rd Qtr 4th Qtr
Number of Releases 1 1
Total Release Time Minutes 300 364
Maximum Release Time Minutes 300 364
Average Release Time Minutes 300 364
Minimum Release Time Minutes 300 364
LIQUID Units 3rd Qtr | 4th Qtr
Number of Releases 1 1
Total Release Time Minutes 781 580
Maximum Release Time Minutes 781 580
Average Release Time Minutes 781 580
Minimum Release Time Minutes 781 580




TABLE HP 10.5-2
PALISADES PLANT/SEMTANNUAL RADIQACTIVE
EFFLUENT RELEASE REPORT

GASEQUS EFFLUENTS - SUMMATTON OF RELEASES
July 1 to December 31, 1991

. FISSION AND ACTIVATION GASES Units 3rd Qtr ([4th Qtr Est Total
Error %
1. Total release Ci 4.39E00 |5.80E01
2. Average release rate for period uCi/sec |5.52E-01|7.30E00
3. Percent of annual avg. MPC % 2.63E-04|3.48E-03 °- 10
. IODINES
1. Total Iodine Ci 4.99E-05|7.03E-05 *
2. Average release rate for period uCi/sec |6.28E-06|8.85E-06
3. Percent of annual avg MPC % 6.15E-06|1.04E-05( 13.27
. PARTICULATES
1. Particulates w/half-life > 8 days Ci 5.02E-05|6.00E-05
2. Average release rate for period uCi/sec |6.31E-06}7.55E-06
3. Percent of annual avg MPC % 2.76E-05|3.17E-05
4. Gross alpha radioactivity Ci 2.55E-05{2.62E-05| 22.18
. TRITIUM
1. Total Release Ci 1.03E00 |1.15E00
2. Average release rate for period uCi/sec |[1.30E-01|1.45E-01
3. Percent of annual avg MPC % 9.26E-05|1.04E-04
1. Beta airdose at Site Boundary
due to noble gases (TS 3.24.5.2a) mRads 2.05E-04|2.71E-03
2. Percent limit % 2.05E-03|2.71E-02
3. Gamma airdose at Site Boundary
due to noble gases (TS 3.24.5.2a) mRads 6.88E-05|9.07E-04
4. Percent limit % 1.38E-03|1.81E-02
1. Maximum organ dose to public based
on critical receptors (TS 3.24.5.3) mRem 1.65E-02|1.79E-02
2. Percent of limit % 2.20E-01|2.39E-01

% NOTE: Data is reported for I-131 and I-133 only.




TABLE HP 10.5-2 :
PALISADES PLANT/SEMTANNUAL RADIOACTIVE
EFFLUENT RELEASE REPORT

GASEQUS EFFLUENTS - SUMMATION OF RELEASES
~ July 1 to December 31, 1991

FISSION GASES Units 3rd Quarter 4th Quarter
Argon-41 Ci <LLD <LLD
Krypton-85 Ci <LLD 9.97E-02
Krypton-85m Ci <LLD <LLD
Krypton-87 Ci <LLD <LLD
Krypton-88 Ci <LLD <LLD
Xenon-131m Ci <LLD <LLD
Xenon-133 Ci 4.39E00 5.79E01
Xenon-133m Ci <LLD <LLD
Xenon-135 Ci <LLD 4.20E-05
Xenon-135m - Ci <LLD <LLD
Xenon-138 Ci <LLD <LLD
Total for Period Ci 4.39E00 5.80E01
I0DINES

Iodine-131 Ci 2.90E-05 5.34E-05
Iodine-132 Ci <LLD <LLD
Iodine-133 Ci 2.09E-05 1.69E-05
Iodine-134 Ci <LLD <LLD
Todine-135 Ci <LLD <LLD
Total for Period Ci 4.99E-05 7.03E-05




‘ GASEQUS EFFLUENTS - SUMMATION OF RELEASES
July 1 to December 31, 1991

TABLE HP 10.5-2
PALISADES PLANT/SEMIANNUAL RADIOQACTIVE
EFFLUENT RELEASE REPORT

3. PARTICULATES=x Units 3rd Quarter\ 4th Quarter
Manganese-54 Ci <LLD <LLD
Cobalt-58 Ci <LLD <LLD
Iron-59 Ci <LLD <LLD
Cobalt-60 Ci 1.87E-06 <LLD
Zinc-65 Ci <LLD <LLD
Strontium-89 Ci 2.72E-06 3.50E-07
Strontium-90 Ci 1.17E-06 5.20E-07
Molybdenum-99 Ci <LLD <LLD
Cesium-134 Ci <LLD <LLD

. Cesium-137 Ci <LLD <LLD
Cerium-141 Ci <LLD <LLD
Cerium-144 Ci <LLD <LLD
Ru-106 Ci <LLD 7.79E-06
Net unidentified beta Ci 4.44F-05 5.13E-05
Total Ci 5.02E-05 6.00E-05

% Particulates with half-lives > 8 days.

*% Particulates with half-lives < 8 days; not reflected in overall isotopic

totals.




TABLE HP 10.5-3
PALISADES PLANT/SEMTANNUAL RADITOACTIVE

EFFLUENT RELEASE REPORT

LIQUID EFFLUENTS - SUMMATION OF RELEASES

July 1 to December 31, 1991

4th Qtr

A. FISSION AND ACTIVATION GASES Units 3rd Qtr Est Total
Error %
1. Total release (not including
tritium, gases, alpha) Ci 1.18E-03|5.49E~04
2. Average diluted concentration
during period uCi/ml |3.20E-11|1.66E-11
6.76
3. Percent of MPC % 1.29E-04|1.48E-03
B. TRITIUM
1. Total release Ci 1.19E01 |2.14E01
2. Average diluted concentration
during period uCi/ml 3.22E-07|6.45E-07
3. Percent of MPC % 1.07E-02]2.15E-02 4.10
C. DISSOLVED AND ENTRAINED GASES
.r 1. Total Release Ci 2.58E-04| <LLD
2. Average diluted concentration
during period uCi/ml |7.00E-12| N/A
3. Percent of MPC % 3.50E-06| N/A 15.90
D. GROSS ALPHA RADIOACTIVITY
(Total release) Ci 2.99E-07|2.35E-07
E. VOLUME OF WASTE RELEASED
(Prior to dilution) Liters |1.99E+05(1.96E+05
F. VOLUME OF DILUTION WATER USED
DURING PERIOD Liters |[3.69E+10|3.31E+10
G. MAXIMUM DOSE COMMITMENT - VHOLEBODY mRem '6.20E-04(4.83E-04
Percent of TS 3.24.4.la limit % 4.13E-0213.22E-02
H. MAXIMUM DOSE COMMITMENT - ORGAN mRem 1.02E-03|8.22E-04
Percent of TS 3.24.4.1la limit % 2.04E-02(1.64E-02




TABLE HP 10.5-3
PALISADES PLANT/SEMTANNUAL RADIOACTIVE
EFFLUENT RELEASE REPORT

LIQUID EFFLUENTS
July 1 to December 31, 1991

NUCLIDES RELEASED Units 3rd Quarter 4th Quarter
Manganese-54 Ci <LLD <LLD
Cobalt-58 Ci <LLD <LLD
Iron-59 Ci <LLDb <LLD
Cobalt-60 Ci 8.94E-04 1.83E-04
Zinc-65 Ci <LLD <LLD
Strontium-89 Ci 7.76E-07 1.96E-07
Strontium-90 Ci 9.55E-07 3.72E-07
Molybdenum-99 Ci <LLD <LLD
Iodine-131 Ci <L1D <LLD
Cesium-134 Ci <LLD <LLD
Cerium-137 Ci 2.82E-04 2.24E-04
Cerium-141 Ci <LLD <LLD
Cerium-144 Ci <LLD <LLD
Net Unidentified Beta Ci <LLD 1.41E-04
Fission & Activation

Product Total Ci 1.18E-03 5.49E-04
Tritium Ci 1.19E01 2.14E01
Grand Total Ci 1.19E01 2.14E01




TABLE HP 10.5-4

PALISADES PILANT/SEMTANNUAL RADTOACTIVE
‘ EFFLUENT RELEASE REPORT

SOLID WASTE

July 1, 1991 to December 31, 1991

Waste  Source of Solidification Container Volume Total Principal
Class Waste Agent Type (cu ft) Curies Radionuclides

NOTE: No solid radwaste shipments from July 1, 1991 to December 31, 1991.



Attachment 1

LOVER LIMITS OF DETECTION (LIDS) FOR PALTSADES EFFLUENTS

‘Gaseous Effluents

Nuclide LID (uCi/cc)x
Cr51 2.86E-13
Mn54 6.25E-15
Co58 3.87E-14
Fe59 6.94E-14
Zn65 5.47E-14
Se75 3.75E-14
Cs134 2.65E-14
Cs137 2.37E-14
Nb95 1.88E-14
Zr95 7.50E-14
Mo99 1.82E-13
Sb125 9.12E-14
Cel4l 4.96E-14
Cel4s 1.74E-13

‘Liguid Effluents

Nuclide LD (uCi/cc)xx
Cob58 - 2.00E-7
Mn54 1.46E-7
Fe59 4.40E-7
Zn65 3.52E-7
I131 1.87E-7
M099 1.86F-6
Cel4l 3.54E-7
Cel4s 1.34E-6

= From typical stack and/or waste gas decay tank release analysis.

*x From typical liquid release analysis.



TABLE HP 10.5-3 (Revised)
PALISADES PLANT/SEMTANNUAL RADIOACTIVE
EFFLUENT RELEASE REPORT

‘ ' LIQUID EFFLUENTS - SUMMATION OF RELEASES
January 1, 1991 to June 1, 1991

A. FISSION AND ACTIVATION GASES Units 1st Qtr |2nd Qtr Est Total
Error %
1. Total release (not including
tritium, gases, alpha) Ci 3.00E-03]|6.70E-03
2. Average diluted concentration
during period uCi/ml {9.52E-11]1.97E-10
1.25E+01
3. Percent of MPC %4 4.63E-03]1.22E-02
B. TRITIUM
1. Total release Ci 1.55E+01|6.42E+00
2. Average diluted concentration
during period uCi/ml 4.92E-07|1.88E-07
3. Percent of MPC _ % 1.64E-0216.28E-03| 4.14E+00
C. DISSOLVED AND ENTRAINED GASES _
. 1. Total Release Ci <LLD <LLD
2. Average diluted concentration
during period uCi/ml N/A N/A
3. Percent of MPC % N/A N/A N/A
D. GROSS ALPHA RADIOACTIVITY :
(Total release) Ci 3.52E-073.56E-07
E. VOLUME OF WASTE RELEASED ‘
(Prior to dilution) Liters |3.52E+05{1.62E+05
F. VOLUME OF DILUTION WATER USED
DURING PERIOD Liters |3.15E+10(3.41E+10
G. MAXTHUM DOSE COMMITMENT - WHOLEBODY mRem 1.40E-03|8.51E-03
Percent of TS 3.24.4.1a limit % 9.33E-02(5.67E-01
H. MAXTMUM DOSE COMMITMENT - ORGAN mRem 2.59E-03]1.37E-02
Percent of TS 3.24.4.la limit % 5.18E-02]2.74E-01




PALISADES PLANT/SEMTANNUAL RADIOQACTIVE

TABLE HP 10.5-3 (Revised)

EFFLUENT RELEASE REPORT

LIQUID EFFLUENTS
January 1, 1991 to June 1, 1991

NUCLIDES RELEASED Units 1st Quarter 2nd Quarter
Manganese-54 Ci <LLD <LLD
Cobalt-58 Ci 5.03E-04 6.76E-05
Iron-59 Ci <LLD <LLD
Cobalt-60 Ci 1.06E-03 2.67E-04
Zinc-65 Ci <LLD <LLD
Strontium-89 Ci 4,21E-7 2.11E-07
Strontium-90 Ci 5.29E-6 1.39E-06
Molybdenum-99 Ci <LLD <LLD
Iodine-131 Ci <LLD <LLD
Cesium-134 Ci 4.63E-05 1.70E-05
Cesium-137 Ci 5.58E-04 5.18E-03
Cerium-141 Ci <LLD <LLD
Cerium-144 Ci <LLD <LLD
Antimony-125 Ci 4.17E-04 <LLD
Net Unidentified Beta Ci 4.09E-04 1.17E-03
Fission & Activation

Product Total Ci 3.00E-03 6.70E-03
Tritium Ci 1.55E+01 6.42E+00
Dissolved Gas Xenon-133 Ci <LLD <LLD
Grand Total Ci 1.55E+01 6.43E+00




. _  TABLE HP 10.5-1 (Revised)

PALISADES PLANT/SEMTANNUAL RADTOQACTIVE
EFFLUENT RELEASE REPORT

BATCH RELEASES

January 1, 1991 to June 1, 1991

A. GASEQUS Units 1st Qtr 2nd Qtr
Number of Releases 9 5
‘ Total Release Time Minutes 2.42E+03| 8.39E+02
Maximum Release Time Minutes 6.85E+02( 2.60E+02
1 Average Release Time Minutes 2.69E+02| 1.68E+02
1 Minimum Release Time Minutes 1.35E+02| 5.30E+01
®
B. LIQUID Units 1st Qtr 2nd Qtr
Number of Releases -2 1
Total Release Time Minutes 1.16E+03| 6.83E+02
Maximum Release Time Minutes 6.65E+02( 6.83E+02
Average Release Time Minutes 5.79E+02| 6.83E+02
Minimum Release Time Minutes 4.92E+02| 6.83E+02




TABLE HP 10.5-2 (Revised)

PALISADES PLANT/SEMTANNUAI. RADIOACTIVE

EFFLUENT RELEASE REPORT

GASEOUS EFFLUENTS - SUMMATION OF RELEASES

January 1, 1991 to June 30, 1991

PARTICULATESx Units lst Quarter 2nd Quarter
Chromium-51 Ci <LLD <LLD
Manganese-54 Ci <LLD <LLD
Cobalt-58 Ci 8.86E-07 <LLD
Iron-59 Ci <LLD <LLD
Cobalt-60 Ci 2.49E-06 9.11E-06
Zinc-65 Ci <LLD <LLD
Selenium-75 Ci 8.11E-07 <LLD
Strontium-89 Ci 4.65E-07 1.93E-06
Strontium-90 Ci 4.40E-07 4,.25E-07
Niobium-95 Ci <LLD <LLD
Zirconium-95 Ci <LLD <LLD
Molybdenum-99 Ci <LLD <LLD
Silver-110m Ci <LLD <LLD
Antimony-125 Ci <LLD <LLD
Cesium-134 Ci <LLD <LLD
Cesium-136 Ci <LLD <LLD
Cesium-137 Ci 1.28E-06 2.43E-06
Cerium-141 Ci <LLD <LLD
Cerium-144 Ci <LLD <LLD
Net unidentified beta Ci 3.10E-05 3.70E-05
Total Ci 3.74E-05 5.09E-05

.ir Particulates with half-lives > 8 days.
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" MI0389-0046A-HPO1 1

GASEOUS EFFLUENTS

ALARM/TRIP SETPOINT METHOD

Specification_3.24.5,l requires that MPC is not exceeded when averaged
over a period not to exceed 1 hour. Based on the definition of MPC, the
dose rate in unrestricted areas due to gaseous effluents from the site

shall be limited at all times to the following values:

- 500 mrem/y to the total body and 3,000 mrem/y to the skin.from_noble

gases.

- 1,500 mrem/y to any organ from radioiodines and particulates, due to

inhalation.

'Specificatioh 3.24.2.1 requires gaseous effluent monitors to have

alarm/trip setpoints to ensure that offsite concentrations, when averaged
over 1 hour, will not be greater than MPC. This section of the ODCM

describes the methodology that will be used to determine these setpoints.

The methodology for determining alarm/trip setpoints is divided into two

ma jor parts. The first consists of calculating an allowable concentration

for the nuclide mixture to be released. The second consists of determin-
ing monitor response to this mixture in order to establish'the physical

settings on the monitors.

1. - Allowable Concentration

The_totai MPC-fraction (Ry) for each release point will be calculated
by the relationship defined by Note 1 of Appendix B, 10 CFR 20:

Ci B
R(p) = (XD (F) MPC; = < 1.0 ‘ (1.1)
(k) (Q) . E: ' i

i



1C0-1290-0001U-HPO5

where:

Ci = Actual or measured concentration, at ambient temperature and
pressure of nuclide i (uCi/cc)

MPCi =  The MPC of nuclide i from 10 CFR 20, Appendix B

R(k) = The total MPC-fraction for release point k

X/Q = Most conservatgve sector site boundary dispersion
1.40E-06 sec/m”).

~F = Release flow rate (83,060 cfm = 39.2 m®/sec) for stack monitor

considerations; variable for other monitors.

NOTE: If a batch release is made while a continuous release or another batch

release is in progress, the sum of all values of Ry must be less than 1.0,

Monitor Response

Normal radioactivity releases consist mainly of well-decayed fission

gasses. Therefore, monitor response calibrations are performed to fission gas
typical of normal releases (maily Xe-133). Response of monitors used to

define fission product release rates under accident conditions may vary from
that of Xe-133, however. Monitor response for the two categories of monitor is
determined as follows:

a. Normal Releases (aged fission gasses)

Total gas concentration (uCi/cc) at the monitor is calculated. The
calibration curve or constant for cpm/(uCi/cc) is applied to
determine cpm expected. The setting for monitor alarms is
established at some factor (b) greater than 1 but less than 1/Ry
(Equation 1.1) times the measured concentration (c):

s=bzxc | (1.2)
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3-1-.1




B.

MI0389-0046A-HPOL

s

Accident Releases

Monito;s are preset to alarm at or before precalculated offsite
dose rates would be achieved under hypotheticél accident con-
ditions. These setpoints are established in accordance with
Emefgency Plan requirements for defining Emergency Action Levels
and associated actions. Emergency Implementing Procedures
contain monitor-specific curves or calibration constants for
conversion between cpm and HCi/cc (or R/hr and WCi/cc), depend-
ing on monitor type, for fission product mixtures as a function

of mixture decay time.

When these monitors are utilized for other th#n accident con-
ditions, either an appropriately decayed "accident" conversion
curve may be used, or a decayed fission gas calibration factor
may be applied. In these cases, setpoints are established as in

1) above.

Setpoints of accident monitors (if set to monitor normal
releases) are reset to the accident alarm settings at the end of
normal release. Setpoints of other release monitors are main-
tained at the level used at the latest release (well below the
level which would allow MPC to be exceeded at the site

boundary), or are reset to approximately_three times backngund

~ in order to detect leakage or inadvertent releases of low level

gases.

DOSE RATE CALCULATION

1.

Dose rates are calculated for (1) noble gases and (2) iodines and

particulates. Dose rates as defined in this section are based on 10

CFR 50 Aﬁpendix I limits of mrem per quarter and millirem per year.

All dose pathways of major importance in the Palisades environs are

considered.




a.  Equations and assumptions for calculating doses from noble gases

.are as follows:

"1) Assumptions

a)

b)

c)

d)

e)

g)

h)

1)

MI0389-0046A-HPO1

Dosés to be calculated are the maximum offsite point

in air, total body and skin.

Exposure pathway is submersion within a cloud of noble

gases.

Noble gas radionuclide mix is based on the histor-
ically observed source term given in Table 1.1, plus

additional nuclides.
Basic radionuclide data are given in Table 1.2.
All releases are treated as ground-level.

Meteorological data expressed as joint-frequency
distribution of wind speed, wind direction;'and
atmospheric stability for the petiod’reéulting in
X/Q's and D/Q's shown in Table 1.3.

Raw meteorological data consists of wind speed and
direction measurements at 10m_and temperature measure-

ﬁents at 10m and 60m.

Dose is to be evaluated at the offsite exposure points
where maximum concentrations are expected to exist
(overland sector site boundaries),:and nearest regi-

dents.

Potential maximum population (resident) exposure

points are identified in Table l.4.

&
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j) A semi-infinite cloud model is used.

k) For person exposures, credit is taken for shielding by

residence (factor of 0.7).
1) Radioactive decay is considered for the plume.

m) 'Building wake effects on effluent dispersion are

considered.
n) A sector-average dispersion equation is used.

o) The wind speed classes that are used are as follows:

Wind Speed :
Class Number Range (m/s) Midpoint (m/s)
1 0.0-0.4 0.2
2 0.4-1.5 0.95
3 1.5-3.0 : 2,25
4 3.0-5.0 4.0
5 5.0-7.5 : ‘ 6.25
6 7.5-10.0 8.75
7 >10.0 -

p) The stability classes that will be used are the
standard A through G classifications. The stability

classes 1-7 will correspond to A=l, B=2, . . ., G=7.

q) Terrain effects are not considered.

Equations

.To calculate the dose for any one of the exposure points,

the following equations are used.

[SIRLY)
(1]
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For det

ermining the air concentration of any radionuclide:

For determining the total body dose rate:

where?

DTB
X3

DT = z X; DFB;

i

Total body dose rate, mrem/y.

Air concentration of radionuclide i, pCi/m?.

u

\

\

(1/3)

- 7 2\ /2 £ Qi P |exp” <)\i X
Xi ?Z Z <ﬁ) Szk Uj (2nx/n) ' J/_J
j=1 k=1

where:

X; = Air concentration of radionuclide i, pCi/m’.

fjk = Joint relative frequency of occurrence of
winds in wind speed class j, stability class
k, blowing toward this expogure point,
expressed as a fraction.

Q; = Average release rate of radionuclide i,
MCi/s. V _

p = Fraction of radionuclide remaining in plume.

Zzk = Vertic#l dispersion coefficient for stability
class k (m). \

uj = Midpoint value of wind Qpeed class interval

_ j, m/s. '

x = Downwind distance, m. .

n = Number of sectors, 16.

Ai = Radioactive decay coefficient of radionuclide
i, s-1,

2nx/n = Sector width at point of interest, m.

(1.4)

-
i
i
'
1




DFBj = Total body dose factor due to gamma radiation,

mrem/y per uCi/m® (Table 1.5).

For determining the skin dose rate:

Dg = z X; (DFS; + 1.11 DFY;) (1.5)
| i
where:
Dg = Skin dose rate, mrem/y.
Xi = Air concentration of radionuclide i, pCi/m?.
DFS; = Skin dose factor due to beta radiation, mrem/y
per uCi/m> (Table 1.5).
1.11 = The average ratio of tissue to air ehergy
absorption coefficients, mrem/mrad.
DFYi = Gamma-to-air dose factor for radionuclide i,

mrad/y per pCi/m® (Table 1.5).---

~

For determining dose rate to a point in air:
Dy = z X; (DFY; or DFB;) (1.6)
i

where:

Dg = Air dose rate, mrad/yr

DFB; = Air dose factor for beta radiation (Table
1.5).

b. Equations and assumptions for calculating doses from radio-

iodines and particulates are as follows:

M10389-0046A-HPO1 7
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Assumptions

a)

b)

c)

d)

e)

-f)

g)

h)

i)

i

A

Dose is to be calculated for the critical organ,

thyroid, and the critical age groups (adult,  teen,

~ child, infant), infant (milk) and child (green, leafy

vegetables).
Exposure pathways from iodines and particulates are
milk ingestion, ground contamination, green leafy

vegetables from home gardens, and inhalation.

The radioiodine and particulate mix is based on the

historically observed source term given in Table 1l.1l.
Basic radionuclide data are given in Table 1.2.
All releases are treated as ground-level{

Mean annual average X/Q's for the period January 1,
1978 - December 31, 1982 are given in Table l.3.

Rﬁw meteorological data for ground-level releases

consist of wind speed and direction measurements at

10m and tempefature measurements at l0m and 60m,

Dose is to be evaluated at the potential offsite

- exposure points where maximum doses to man are expec-

ted to exist.

Real cow, goat and garden locations are considered.
Potential maximum exposure points (Table 1.4) con-
sidered are the nearest cow, goat and home garden

locations in each sector.



1)

m)

n)

o)

p)

. q)

Terrain effects and open terrain recirculation factors

are not considered.

Building wake effects on effluent dispersioh'are

considered.

Plume depletion and radioactive decay are considered

for air-concentration calculations.

Radioactive 'decay is considered for ground-

concentration calculations.

Deposition is calculated based on the curves given in

Figure 1.2,

Milk cows and goats obtain 100X of their food from
pasture grass May through October of each year. Use
default values of 0.58 for cows and 0.67 for goats for

fraction of year on pasture.

Credit is taken for shielding by residence (factor of
0.7). |

2) Equations

To calculate the dose for any one of the potential

maximum-exposure points, the following equations in Section

1.2.2 are used.

a)

MI0389-0046A-HPO1

Inhalation

Equation for calculating air concentration, Xj is the

same as in the Noble Gas Section (Equation 1.3).

(]

™
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b)

~ For determining the organ dose rate:

D; = 1x108 5: Xj DFIj BR (L)
where:
Dj = Organ dose rate due to inhalation, mrem/y.
X3 = Air concentration of radionuclide i, pCi/m’
DFI; = Inhalation dose factor, mrem/pCi (Table 1.7).

BR = Breathing rate 1400 m®/y, infant; 3700 m’/y,
child; or 8000 m®/y teen and adult.
1x106

pCi/uCi conversion factor.

Ground Contamination

For determining the ground concentration of any

nuclide: _
| 7 .
f : DR
G; = 3.15x107 Z T'%ITS?;W“ [l-exp-(A{ tp)]
k=1 - (1.8)
where: N
Gi = Ground concentration of radionuclide i,
' uCi/m3.
k = Stability class.
e "~ = Joint relative frequency of occurrence of
winds in stability class k blowing toward
this exposure poinﬁ, expressed as a ‘
fraction. )
Qi " = Average release rate of radionuclide i,
uCi/s. | .
DR = Relative deposition erg, ul-1 (Fig 1.2)f-
x = Downwind distance, m. - '
n = Number of sectors, 16. '
2nx/n = Sector width at point of interest, m. 1
|
l
10 |




Radioactive decay coefficient of radio-

>
M
[}

. . -1
nuclide i, y .

tp = Time for buildup of radionuclides on the
ground, 15 y.
3.15x107 = s/y conversion factor.

@ - | ;
MI0389-0046A-HPO1 11
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. N - For determining the total body or organ dose rate from

ground contamination:

Dg = (8,760)(1x108)(0.7) Z Gj DFGj . (1.9)
i
where: _
Dg = Dose rate due to ground contamination, mrem/y.
Gi = Ground concentration of radionuclide i,
uci/m?.
DFG; = Dose factor for standing on contaminated

ground, mrem/h per pCi/m? (Table 1.8).

8,760 = Occupation time, h/y.
1x108 = pCi/uCi conversion factor.
0.7 = Shielding factor accounting for a dis-

tance of 1.0 meter above ordinary ground,

dimensionless.

Milk and Vegetation Ingestion

- For determining the concentration of any nuclide

" (except C~14 and H-3) in and on vegetation:

-7 : , .
. (-Ap:t,)
E f DR r[l-exp Eite’] + (1.10)
CVi = 3,600 [/, (an)ns < Yy AEi :

k=1
Biv [l-exp (-Aitb)]> [[exp.-(kith)]]
P Af |
where:
CVi = Concentration of radionuclide i in and on
vegetation, uCi/gk.
k . = Stability class

MI0389-0046A~HPO1 13
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Frequency of this stability class and wind
direction combination, expressed as a
fraction. -

Average release rate of radionuclide i,
uCi/s.

Relative deposition rage, m_1 (Figure 1.2).
Downwind distance, m.

Number of sectofs, 16.

Sector width at point of interest, m.
Fraction of deposited activity retained on
vegetation (1.0 for iodines, 0.2 for
barticulates).

Effective removal rate constant, Agi = Aj *+
Aw, where Aj is the radioactive decay
coefficient, h-l, and Ay 18 a measure of
physical loss by weathering (A, = .0021

h™ ).

Period over which.deposition occurs, 720 h.
Agricultural yield, 0.7 kg/m3.

Tranafer factor from soil to vegetation of
radionuclide i (Table 1.6).

Radioactive decay coefficient of
radionuclide i, h~

Time for buildup of radionuclides on the
ground, 1.31x105 h (15y).

Effective surface density of soil, 240
kg/m?.

s/h conversion factor.

Holdup time between harvest and consumption
of food (2,160 hours for stored food)

N

14

[

it
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" For determining the concentration of C-14 in vegeta-

tion:
CVi4 = 1x10° Xy4 (0.11/0.16) - (1.11)
where!
CV14 = Concentration of C-14 in vegetation, pCi/kg.
X14 = Air concentration of C-14, uci/m’.
0.11 -~= Fraction of total plant mass that is natural
carbon. _
0.16 = Concentration of natural carbon in the
atmosphere, g/m?.
1x10° = g/kg conversion factor.

For determining the concentration of H-3 in vegeta-

tion:

CVpe = 1x10° X7 (0.75)(0.5/H) (1.12)
~ where:

CVr = Concentration of H-3 in vegetation, WCi/m.

X = Air concentration of H-3, pCi/m?.

0.75 = Fraction of total plant mass that is water.

0.5 = Ratio of tritium concentration in plant water
' to tritium concentration in atmeospheric

water. . )
H = Absolute humidity of the atmosphere, g/m®.
1z10® = g/kg conversion factor.

For determining the concentration of any nuclide in

cow's or goat's milk:

CM; = CVi FM; Qf exp (-Ai.tfj (1.13)

15




where:

CM;
CVi
FM;
Qs
}i

33

Concentration of radionuclide i (including

C-14 and H-3). in milk, uCi/l.

Concentration of radionuclide i in and on

vegetation, pCi/kg.

Transfer factor from feed to milk for radio-
nuclide i, d/1 (Table 1.6).

Amount of feed consumed by the milk animal
per day, kg/d (cow, 50 kg/d or goat 6 kg/d).

Radioactive decay coefficient of radionuclide
=1

'i’ d .

Transport time of activity from feed to milk

to receptor, 2 days.

For determining the organ dose rate from ingestion of

green leafy vegetables and milk:

where:?

1x106

d)

D = 1x108 E: CM; DFj UM

(1.14)

i

Organ dose rate due to ingestion, mrem/y.
Concentration of radionuclide i in vegetables
or milk, uCi/kg (or liters).

Ingestion dose factor, mrem/pCi (Table 2.1).
Ingestion rate for milk, 330 1/y; for
vegetables 26 ké/yf (child), no ingestion by
infant.

pCi/puCi conversion factor.

Meat‘Ingestion (Beef)

To calculate the concentration of a nuclide in animal

flesh:

MI0389-0046A-HPO1




where:

Cfi

Fgj

. |
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Df
where:
Dfj =
Ug =

Cei =Ffgi CVi Qfi exp (Ajtg) (1.15)

Concentration of nuclide i in the animal
flesh, pCi/kg.

Fraction of animal's daily intake which
appears in each kg of flesh, days/kg (Table
1.6). |

Concentration of radionuclide i in the
animal's feed (Equation 1.10).

Amount of feed consumed by the cow per day,
50 kg/d.

Average time from slaughter to consumption,
20 days.

To determine the organ dose from ingestion of beef:

= }: Cfi Dfi Ug - ' (1.16)
i

N

Ingestion dése factor for age group, mrem/pCi
(Table 2.1) for nuclide i.

Ingestion rate of meat for age group, kg/y
(child-41, teen-65, adult-110).

e) Organ Dose Rates -

For determining the total bedy and organ dose rate

from iodines and particulates:

D=Dy +Dg + Dy + Dy + Dp (1.17)

17
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where:

D = Total organ dose rate, mrem/¥y.

D1 = Dose rate due to inhalation, mrem/y.

Dg = Dose rate due to ground contamination,
mrem/y.

Dy = Dose rate due to milk ingestion, mrem/y.

Dy = Dose rate duje to vegetable ingestion,
mrem/y.

Dp = Dose rate due to beef ingestion, mrem/y.

3) The maximum organ dose rate, maximum total body dose rate,
and maximum skin dose rate calculated in the previous
section (Sec 1.2.2) are used tc calculate design basis

quantities as described in Section 1.3.

Design Basis Quantities

The design basis quantity of a radionuclide emitted to the
atmosphere is the amount of that nuclide, when released in one
year, which would result in a dose not exceeding any of the

following: )

1) 15 millirem to any organ of an individual from iodines and

particulates with half-life greater than 8 days.

2) 15 millirem to skin of an individual from noble gas.

© 3) 5 millirem to the total body of an individual from noble

gas.

Design basis quantity (Ci) is the smallest value for each
nuclide, calculated by dividing the dose limits (a through c
above) by the appropriate dose calculated from the amount of
radionuclide (Ci) used to conservatively estimate the doses of

fection D, as listed in Table 1.1 (or a hypothetical 1 Ci/year);
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the result is then multiplied by the amount of radionuclide

used.
DBQ = PAr (c.) (1.18)
DC
where:
Dar = Appendix I dose limit (mrem or mrad).
Dc = Calculated dose (mrem or mrad).
Cc = Quantity of nuclide resulting in dose D; (Ci).
DBQ = Design Basis Quantity (Ci).

The limiting values for Design Basis Quantities for radio-

nuclides released to the atmosphere are given in Table 1.9.

The inverse of the ratio C¢/D¢ in the above equation (ie, D./C¢)
is a useful value, since it represents the most limiting dose
per unit quantity of each nuclide released. Use of the D./C.
ratio in quarterly evaluation of offsite dose is discussed in

section D. Values of D¢/C. are given in Table 1.9.

Land Use Census and DBQ Changes

Specifications 4.11.3 and 4.11.4 describe the requirements for

~an annual land use census and revision of the ODCM for use in

the following calendar year. Areas of the ODCM which will be
reviewed, and changed if appropriate, are Table 1.4 (Land Use
Census data by Sector), Table l.4a (Critical Receptors), and
Table 1.9 (Gaseous Design Basis Objective Annual Quantities).
Changes will Be effective on January 1 of the year following the

year of the survey.



Gaseous Releases From the Steam Generator Blowdown Vent and

Atmosphere Release Valves

Releases from the steam generator blowdown vent and atmospheric
relief valves are difficult to quantify as there are no sampling
capabilities on these steam release systems. However, neither
system is a normal release path. The steam generator blowdown
vent is normally routed to the main condenser and recirculated.
Radioactive releases will be calculated by analyzing steam »
generator blowdown liquid and assuming that 100 percent of Noble
Gases, 10 percent of the Iodines and 1 percent of the Particu-
lates will be released to the environment in the steam phase.
Volumes will be released to the environment in the steam phase.
Volumes will be calculated using water balances or alternate

means as avéilable.

C. DESIGN OBJECTIVE QUANTITY (DBQ) LIMITS ON BATCH AND CONTINUOUS

‘ RELEASES

1.
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Batch Releases

Prior to each batch release (waste decay tank release or containment

purge), the quantity of each nuclide identified is summed with the

quantity of that. nuclide released since the first of the current

calendar year. The cumulative total for each nuclide then is divided

by the design objective quantity for each nuclide (from Table 1.9),

and the resultant fractions are summed in order to assure that the

sum fraction of all nuclides does not exceed 1.0:

Ai <1.0 - . : (1.19)
Y., s

i.

g0
[
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The amount in any calendar quarter should not exceed 0.5. This is
checked by subtracting the value obtained at the end of the previous
quarter from the value obtained from the cumulative total to date,

including the batch to be released.

Continuous Releases

Low level continuous releases from the vent gas collection header and
other low level sources are totaled on a weekly basis and summed with
any batch releases for the week in order to establish the cumulative
DBQ fraction from batch plus continuous released for the year-to-
date. Calculations are performed in the same manner as for batch

releases described in C.1.0.

Exceeding DBQ Limits

As discussed under B.1.3, the DBQ is a very conservative estimate of
activity which could give doses at Appendix I limits. Because
different organs are summed together and doses to different people
are summed, the DBQ typically overestimates dose by about a factor of
five. Thus, if calculations of DBQ fraction exceed 1.0 for year-to-
date or 0.5 for the quarter, technical specifications probably still
would not be exceeded. However, further discretionary releases
should be deferred until an accurate assessment of dose is made by
use of GASPAR computer code or by analysis of appropriate release
data via the segmented gaussian dose model used in emergency planning

(inhalation dose, total body external dose, and boundary dose in

air). See also Section D.1.2.

It should be noted that Palisades Plant to date (based on review of
semiannual effluent data) has never exceeded the‘annual or quarterly
DBQ fraction, despite its conservatism. Thus, it is not expected
that an alternate to the DBQ method will be required unless the plant

is in a significantly off-normal condition.

4]
’
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4. Releasing Radionuclides Not Listed in Table 1.9

Table 1.9 contains all nuclides identified to date as routine consti-
tuents of gaseous releases at Palisades Plant, plus those common to
PWRs in general, even if not previously detected at Palisades. From

time to time, however, other nuclides may be detected.

If the unlisted nuclide constitutes less than 10% of the MPC-fration
for the release, and all unlisted nuclides total less than 25% of the

MPC-fraction, the nuclide may be considered not present.

If the unlisted nuclide constitutes greater than 10% of the MPC-
fractioﬁ, or all unlisted nuclides together constitute greater than
25%Z, then each nuclide should be assigﬁed a DBQ equal to the most
consefvative value listed for the physical form of the nuclide in-.

volved (noble gas, halogen or particulate).

' - ' ' Should a nuclide not listed in Table 1.9 begin to appear in signifi-
' cant quantities on a routine basis, revision to this ODCM should be
made in order to include a design basis quantity specific to that

nuclide.

D. OPTIONAL QUARTERLY DOSE CALCULATIONS

1. Methodology for Optional Quarterly Dose Calculations

This option may be used in place of, or in addition to, the Design
Basis Quantity (DBQ) fraction calculation described by Equation 1.19.
This optional conservative calculation relates the DBQ fraction to
the doses from which it was originally defived{\‘Use of this method
may ass&st in identification of the critical dosé‘pathway or charac-
teristics of the assumed critical individual (infant, child, teen

and adult), since Table 1.9 indicates these parameters.

MI1I0389-0046A-HPO1 . 22
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Simplified Conservative Approach

This method utilizes a limiting dose concept such that the
limiting dose for each nuclide is summed with the limiting dose
for each other nuclide, regardless if such sum is physically
possible. It also assumes critical pathways, such as milk and
vegetables, are in effect even in winter when the pathway is

absent.

As such, the method is highly conservative and significantly
over-estimates dose. If limits appear to be exceeded by this
method, Section D.l1.2 (a concise method, but requiring computer

support) will be utilized.

1. Assumptions

a) All assumptions of Section 1.1 are utilized.

b) Limiting doses for each gaseous nuclide are summed,

regardless of limiting decay mode (gamma or beta).

¢) Limiting doses for each particulate and iodine nuclide
are summed, regardless of dose point location,

exposure pathway or organ affected.

d) Doses are summed for detected nuclides such that all
nuclides which contribute greater than 10%
individually or 257 in aggregate, to the MPC of
released radioactivity, are included in the dose

calculation.

2. Equations

For determining gaseous effluent dose:




i | | (1.20)
Dg = z: Aig(De/Celig < 5 millirad/quarter, 10 mrad/yr

o
where:

Dg = Dose from gaseous effluents (mrad).

Ajg = Quantity of gaseous nuclide i released (Ci).
(De/Cc)ig = Dose per Ci factor for gaseous nuclide i

(mrad/Ci).

The limit for this mixture is conservatively taken as that
.for gamma exposure (5 mrem/quarter, 10 mrem/year) although
as indicated in Table 1.9, a ma jority of the ghseous
effluents are beta-limiting and on an individual basis have
the higher limit of 10 millirem/quarter and 20

millirem/year.

For determining tritium, particulate and iodine dose to

organs:

i _ . (1.21)
Dtpr = j{: Atpri (Dc/Ce¢)TPIi < 7.5 mrem/q, 15 mrem/y

where?

D = Dose from particulates and iodines (mrem).
TPI

ATPIi = Quantity of particulate or iodine nuclide i

released (Ci).
(Dc/Cc)Tp1i = Dose per Ci factor for particulate or iodine

nuclide i (mrad/Ci).

b. - Realistic Calculation

\

This methodology is to be used if the highly conservative
calculations described in C.1.1, C.1.2 or D.1.0 yield values

that appear to exceed applicable limits.

MI0389-0046A-HPO1 ’ 24
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Doses for released particulates, iodines and noble gases will be
determined by use of the NRC GASPAR computer code. The computer
run will utilize the annual average joint frequency meteoro—
logictal data based on not less than 3 years of meteorological
measurement, and will reflect demographic and land use infor-
mationlftom the land use survey generated in the most recent
prior year. Where appropriate, seasonal adjustments will be
applied to obtain realistic dose estimates since both recrea-
tional and agricultural activities can vary greatly in relation

to season of the year.

An alternative to GASPAR for offsite dose calculation is the use
~of the Palisades Segmented Gaussian Plume Emergency offsite dose
calculation program. This dose model allows evaluation of dose
under the actual}meteotologicai conditions present at the time
" of reléase. It is gpticipa;ed that the system may be used in
ma jor short-term releases such as containment purges are to be

made under conditions which depart significantly from mean

annual conditions.
E. GASEQUS RADWASTE TREATMENT SYSTEM OPERATION : .

The gaseous radwaste treatment system (GRTS) described below shall be

maintained and operated to keep releases ALARA.

1. System Description

A flow diagram for the GRTS is given in Figure l-1. The system
cdﬁéists of three waste-gas compressor packages, six gasg decay tanks,
and the associated piping, valves, and ihstrume@tation. Gaseous
wéstes are received from the following: degassihg of the reactor
‘coolant and purging of the volume control tank prior to a cold ghuc-
down, displacing of cover gases caused by liquid accumulation in the
tanks connected to the vent header, and boron recycle proéess opera-

tion.
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Design of the system precludes hydrogen explosion by means of
ignition source elimination (diaphragm valves, low flow diaphragm
compressors and system electrical grounding), and minimization of
leakage outside the system. Explosive mixtures of hydrogen and
oxygen have been demonstrated compatible with the system By opera-

tional experience over the past 13 years.

2, Determination of Satisfactory Operation

Design basis quantity fraction will be calculated for batch and
continuous releases as deécribed in Section I.C. These calculations
will be used to ensure that the GRTS is operating as‘designed.
Because the plant was designed to collect and hold for decay a vast
majority of the high level gasses génefated within the primaﬁy
system, and because the 13-year operating history (to date of writing
the initial ODCM) of the plant has demonstrated the system's consis-
tent performance well below Appendix I limits, no additional oper-

ability requirements are specified.

RELEASE BATE FOR OFFSITE MPC (500 mrem/yr)

10 CFR 20.106 requires radioactive effluent releases to unresgtricted areas
be in concentrations less than the limits specified in Appendix B, Table
II when averaged over a period not to exceed one year. (Note: there are
no unresﬁricted-areas anywhere within the site boundary as defined by
Figure 1-1.) Concentrations at this level if present for one year will
result-in a dose of 500 mrem wholebody or 1500 mrem organ or 3000 mrem
skin due to external exposure or inhalation depending on the nuclide(s)
relé#séd. 10 CFR 50.36a requires that the release of radioactive
materials be kept as low as reasonaBly achievable. However, the section
further states that the licensee is permitted the flexibility of
operation, to assure a dependable source of power even under unusual
operating conditions, to release quantities of material higher than a
small percentage of 10 CFR 20.106 limits but still within those limits.
Appendix I to 10 CFR 50 provides the numerical guidelines

(D

[SEILE}
)
]




on limiting conditions for operations to meet the as low as reasonably

achievable requirement.

The GASPAR code has been run to determine the dose due to external radia-
tion and inhalation. The source term used is listed in Table l.l. The
meteorology data is given in Table 1.3. Dose using annual average
meteorology, to the most limiting organ of the person assume to be
residing at the site boundary with highest X/Q, is 2.15E-02 mrem (for one
year). The release rate which would result in a dose rate equivalent to
500 mrem/year (using the more conservative total body limit) is the

curies/year given in Table 1.l multiplied by 500/2.15E-02 or 1.1l Ci/sec.
PARTICULATE AND IODINE SAMPLING

Particulate and iodine samplés are obtained from the continubus sample
stream pulled from the plant stack. Samples typically are obtained to
represent an integrated release from a gas batch (waste gas decay tank or
containment purge, for example), or a series of samples are obtained to
follow the course of a releaée. In any event, éample intervals are

weekly, at minimum,

Because HEPA filters are present between most source inputs to the stack
and the sample point, releases of particul#tes normally are significantly
less than pre-release calculations indicate. This provides for conserva-
tism in establishing‘setpoincs and in estimation of pre-release design
basis quantity fraction. However, for the sake of maintaining accurate
release.tofals, monitor results (for gasses) and sample results (for
particulates and iodines) utilized rather than the pre-release estimates,

for cumslative records.

Gamma analyt_icél.result:s for particulate and halogen filters are combined
for determination of total activity of particulates and halogens released.
Beta and alpha counting also is performed on the particulate filters.
Beta yields of the gamma isotopes detected on particulate filters are

applied to determiqe "jdentified" beta, and .the "identified" count rate is
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subtracted from the observed count rate to give "unidentified" beta. The
"unidentified" beta is assumed to be Sr-90 until results on actual Se-90

(chemically separated from a quarterly composite of filters) are obtained.

NOBLE GAS SAMPLING

Noble gasses will be sampled from Waste Gas Decay Tanks prior to release
and the Containment prior to purging. Analysis of these samples will be.
used for accountability of noble gasses. Off gas will be sampled at least
weekly and used to calculate monthly noble gas releases. Nonroutine
releases will be quantified from the stack noble gas monitor (RE 2326)
which has a LLD of 1E-06 uCi/cc (if RE 1815 is used because RE 2326 is out
of service, the LLD will be S5E-05 uCi/cc).

TRITIUM SAMPLING

Tritium has a low dose consequence to the public because of low production
rates. ' The major contributors to tritium effluents are evaporation from
the fuel pool and reactor cavity (when flooded). Because of the low dose
impact, gaseous tritium sampling will not be required. Tritium effluents
will be estimatéd using conservative evaporation rate calculations from

the fuel pool and reactor cavity.
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: TABLE 1.1
PALISADES GASEQUS AND LIQUID SOURCE TERMS, CURIES/YEAR (1)

Nuclide Gaseous(2) Liquid(2)
H-3 5.5 159
Kr-85 4.1 NA
Kr-85m 0.12 NA
Kr-87 - 8.4E-02 NA
Kr-88 2,1E-01 NA
Ar-41 3.1E-02 NA-
Xe-131m 2.2 NA
Xe-133 1493 . NA
Xe-133m 0.43 NA
Xe-135 1.11 NA
Xe~135m 0.3 NA
I-131 0.025 3.21E-03
I-132 2.91E-03 NA
I-133 6.5E-03 4.7E-05
I-134 4 ,.8E-04 NA
I-135 1.84E-02 A NA
Na-24 1.5E-06 NA
Cr=-51 2.5E-04 3.9E-03
Mn-54 : 4.,1E-04 7.8E-03
Co-57 2.1E-06 3.2E-05
- Co-58 8.6E-04 . 2.9E-02
Fe-59 6.6E-06 . 4.1E-04
Co-60 1.1E-03 1.24E-02
Se~-75 3.7E-06 NA
Nb-95 2.4E-05 4.53E-04 :
Zr-95 4.7E-06 1.79E-04 .
Mo-99 1.5E-07 NA
Ru-103 .3E-07 .1E-05
Sb-127 NA 3.5E-05
Cs-134 4.5E-05 0.7
Cs-136 o NA 1.8E-06
Cs-137 ‘ 2.6E-04 1.36E-02
Ba-140 2.8E-07 NA
La-140 7.5E-07 1.1E-04
Unidentified beta 3.9E-04 3.3E-03

(1) Data derived from taking tﬁe effluents released during July~December 1978
through January-June 1982 and dividing by 4.

(2) Nuclide values listed as NA have not been observed at detectable levels
in these waste streams. ~

MI0389-0046A~HP